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INTRODUCTION 
The prevention of pressure injuries (PI) continues to be a concern in Canadian health-care systems. In a 2004 study 
funded by the then Canadian Association of Wound Care (now Wounds Canada), the overall prevalence of pressure 
ulcers (PU) across all health-care settings was 26%, with approximately 70% of these wounds considered preventable.1 
According to published literature, clinical practice and expert opinion, nearly all pressure injuries can be prevented.2 
Prevention, based on best practices and use of appropriate equipment and education for interprofessional health-care 
teams, is of paramount importance and must be the focus of care for all patients, families, care partners and relevant 
departments across all care settings. RNAO emphasizes “It is good practice for organizations to implement an 
interprofessional approach for the assessment, prevention and treatment of pressure injuries. This approach includes 
shared decision making with persons at risk of or living with pressureinjuries and their essential caregivers.”16

Despite the focus on prevention to date, pressure injury incidence rates have not significantly decreased in Canada3 
when compared with other countries around the world, including the U.S.4 An integrated approach focused on 
prevention is required to make a significant difference in incidence rates. For optimal effectiveness, teams need to be 
interprofessional and integrated to include the person at risk of, or with a, pressure injury (as the first team member), 
along with their families, care partners and relevant and relevant departments such as purchasing and housekeeping 
(in the institutional setting).

Pressure injuries affect quality of life, increase mortality and death, are expensive, can take months to heal and not all 
PIs close.5 The equipment and interventions required to prevent pressure injuries are less expensive than the cost of 
treatment.6,7 The number of pressure injuries in a setting can be multiplied by the appropriate monthly cost per stage 
to determine the total cost of treatment per month in a setting. Explicitly identifying this cost may help with the  
advocacy for pressure injury prevention programs and equipment. 

In one study in Ontario, the cost of treatment for individuals over 65 who were admitted to hospital with a pressure 
injury was compared with individuals over 65 who acquired a pressure injury while in the hospital.8
•	 Costs to treat pressure injuries that were present prior to admission ranged from CA $11,000 for a Category/Stage 3 

pressure injury to CA $18,500 for a Category/Stage 4 pressure injury.8

•	 Hospital-acquired pressure injury treatment costs ranged from CA $44,000 for Category/Stage 2 to $90,000 for 
Category/Stage 4. 

Researchers studied, “1351 cases of hospital-acquired PUs, and 2523 cases of pre-admission PUs over five years. 
•	 Net cost of hospital-acquired PU ranged between CA$44,000 for a category 2 PU to CA$90,000 for a category 4 PU. 
•	 For pre-admission PU net cost was between CA$11,000 to CA$18,500 for category II and category IV PU,  

respectively. The net cost of treating hospital-acquired PU is higher than pre-admission PU. Costs increase with 
increasing PU severity. 

In conclusion, the total net adjusted hospitalization cost of a hospital-acquired PU in Ontario was CA$44,000–90,000, 
compared with CA$11,000–18,500 for a pre-admission PU. Future studies should determine the attributable cost of PU 
using patient-level data to verify the accuracy of the study results.”8

Although pressure injury prevention has received increased attention in recent years, Vanderwee et al. found that, 
“Only 10.8% of the patients at risk received fully adequate prevention in bed and while sitting.”9 At the same time, 
“More than 70% of the patients not at risk received (some) pressure ulcer prevention while lying or sitting.”9 Overall, the 
authors suggest, “The biggest improvement can be gained in prevention interventions while sitting (chairs and in bed) 
and the prevention specific for heels.”9 This study points to the importance of assessing individual patients to ensure 
pressure management resources are used appropriately to prevent pressure injuries.
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This document is written with the intent to encompass the quintuple aim for health-care improvement. This is to  
enhance the patient experience, reduce costs, improve population health,  improve the clinician experience and 
enhance equity (See Table 1). This equity piece is particularly important for patients living with skin issues, wounds 
and, specifically, at risk or having developed a pressure injury. Ensuring all patients receive care, supplies and ongoing 
preventative strategies needs to be recognized and communicated to policy makers.13

Table 1: Quintuple Aim and Management of Pressure Injury

5 components Applied to Pressure Injury

Improving population health Through prevention, education and self-management strategies

Reducing costs Application of best practices to ensure most effective treatment.
Appropriate use of resources-examples: products, dressings, pressure redistri-
bution surfaces, devices

Advancing health equity Application of principles to all those at risk (those with darker skin tones) or 
affected by pressure injuries

Care team wellbeing Providing clinically usable information for front line clinicians

Enhancing the patient experience Providing a supportive process of care for all those with pressure injury issues

THE WOUND PREVENTION AND MANAGEMENT CYCLE
This chapter offers a practical, easy-to-follow guide, called the Wound Prevention and Management Cycle (See Figure 1) 
as outlined in Chapter 3,14 that 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.

“Pressure Ulcer” or “Pressure Injury”?
In May 2016, the National Pressure Ulcer Advisory Panel updated the term pressure ulcer to pressure injury. This 
update was done to clarify that both Category/Stage 1 and Deep Pressure Injuries refer to intact skin.10,11 The  
definitions of the categories of pressure injuries were changed slightly by the revision.11 In this chapter, the term 
pressure injury is considered synonymous with pressure ulcer and is used throughout except when directly quoting 
previously published literature.12
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THE DOMAIN OF CARE

2 Set Goals
2.1  Set goals to maintain skin health and for 

prevention and healing, non-healing and 
non-healable wounds.

1 Assess and/or Reassess
1.1 Select and use validated patient assessment tools.
1.2  Assess skin health and identify risk and causative 

factors that may impact skin integrity and wound 
healing.

1.3  Complete a wound assessment, if applicable.

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.

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 partially met or unmet.

4 Establish and Implement a Plan of Care
4.1  Identify and implement an evidence-informed plan to 

maintain skin health and 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.
4.3  Select the appropriate dressings and/or advanced therapy.
4.4  Engage the team to ensure consistent implementation of the 

plan of care.

© 2024 Wounds Canada · All rights reserved · Printed in Canada · v09 · 1753r2Eg

Wound Prevention and 
Management Cycle

Assess/ReassessSet GoalsAssemble TeamEstablish and ImplementEvaluateFigure 1: The Wound Prevention and Management Cycle
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The recommendations in this chapter are based on the best available evidence and are intended to support the  
clinician, the patient, care partners, their family, the health-care team and decision makers in planning and delivering 
the best clinical practice. Two foundational chapters supplement this chapter with additional evidence-informed  
information and recommendations that are general to all wound types: Chapter 3: Skin: Anatomy, Physiology and 
Wound Healing14 and Chapter 4: Best Practice Recommendations for the Prevention and Management of Wounds: An 
Overview.15

There are three guiding principles within all the Best Practice Recommendation (BPR) chapters that support effective 
prevention and management of skin breakdown:

1.	 the use of the Wound Prevention and Management Cycle regardless of the specifics to prevent and manage skin 
breakdown,

2.	 the constant, accurate and multidirectional flow of information within the team and across care settings, and
3.	 the patient as the core of all decision making.

Key reference documents include:
•	 Registered Nurses’ Association of Ontario. Pressure Injury Management: Risk Assessment, Prevention and  

Treatment. Fourth edition. 2024. 
•	 National Pressure Ulcer Advisory Panel/European Association of Pressure Ulcer Panel Pressure Ulcer Prevention 

Guidelines, 2019. 
•	 National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory Panel and Pan Pacific Pressure Injury 

Alliance. Prevention and Treatment of Pressure Ulcers: Quick Reference Guide. Emily Haesler (Ed.). Cambridge 
Media: Osborne Park, Australia; 2019. 

•	 Wound Ostomy and Continence Nurses Society Guidelines for the Prevention and Management of Pressure 
Ulcers; 2017. Association for the Advancement of Wound Care Pressure Ulcer Guideline; 2017.

•	 AORN (Association of Peri-operative Registered Nurses Association). Guideline for positioning the patient. In: 
Guidelines for Perioperative Practice. Denver, CO: AORN, Inc; 2022:705-780.

Step 1: Assess and/or Reassess

Recommendations
1.1 Select and use validated patient screening and assessment tools (Special populations are discussed below)

Discussion: Expert opinion clearly supports the use of validated pressure injury risk assessment tools (e.g., Norton, 
Braden, Braden Q for pediatric assessment, Waterlow, Gosnell), but controversy exists over which tool is best suited to a 
particular care setting. In any case, expert opinion recommends the systematic use of a specific validated tool and the 
development of care plans based on the subscale scores that identify factors that put the person risk for PU  
development.16 Wounds Canada has additional best practice resources that provide links to tools that can be 
used to assess the risk of skin breakdown: https://www.woundscanada.ca/health-care-professional/resourc-
es-health-care-pros/28-publications/wound-care-canada/200-library-2.

To support Indigenous communities, Wounds Canada has developed Pressure Injuries: A guide for Alberta with a focus 
on Indigenous health. Available at: https://www.woundscanada.ca/doclink/bpr-brief-pressure-injuries/eyJ0eXAiOi-
JKV1QiLCJhbGciOiJIUzI1NiJ9.eyJzdWIiOiJicHItYnJpZWYtcHJlc3N1cmUtaW5qdXJpZXMiLCJpYXQiOjE2ODcyMDM4NzEsI-
mV4cCI6MTY4NzI5MDI3MX0.mI_GfJt8uVhZl0b7HhjOHaS91fCQ4tDzuppbltBypSs

As well as the extrinsic risk factors that are addressed by the risk assessment tools, clinical judgment is required to  
assess for intrinsic risk factors that include the physical, psychosocial and medical conditions.2 Factors such as  
neurological disease, advanced age, hydration status, lifestyle, peripheral vascular disease and level of  
consciousness must also be taken into account.17 It is important to note that screening tools and visual inspection 
are critical to prevention due to the under identification of pressure injuries in people with darkly pigmented skin. 
See the Support surface selection tool for a list of these tools: https://www.woundscanada.ca/dhfy-doc-man/pub-
lic/2950-wc-product-picker-surfaces-fillable/file.

https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/728-chapter-3?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/728-chapter-3?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://www.woundscanada.ca/doclink/bpr-brief-pressure-injuries/eyJ0eXAiOiJKV1QiLCJhbGciOiJIUzI1NiJ9.eyJzdWIiOiJicHItYnJpZWYtcHJlc3N1cmUtaW5qdXJpZXMiLCJpYXQiOjE2ODcyMDM4NzEsImV4cCI6MTY4NzI5MDI3MX0.mI_GfJt8uVhZl0b7HhjOHaS91fCQ4tDzuppbltBypSs
https://www.woundscanada.ca/doclink/bpr-brief-pressure-injuries/eyJ0eXAiOiJKV1QiLCJhbGciOiJIUzI1NiJ9.eyJzdWIiOiJicHItYnJpZWYtcHJlc3N1cmUtaW5qdXJpZXMiLCJpYXQiOjE2ODcyMDM4NzEsImV4cCI6MTY4NzI5MDI3MX0.mI_GfJt8uVhZl0b7HhjOHaS91fCQ4tDzuppbltBypSs
https://www.woundscanada.ca/doclink/bpr-brief-pressure-injuries/eyJ0eXAiOiJKV1QiLCJhbGciOiJIUzI1NiJ9.eyJzdWIiOiJicHItYnJpZWYtcHJlc3N1cmUtaW5qdXJpZXMiLCJpYXQiOjE2ODcyMDM4NzEsImV4cCI6MTY4NzI5MDI3MX0.mI_GfJt8uVhZl0b7HhjOHaS91fCQ4tDzuppbltBypSs
http://www.woundscanada.ca/dhfy-doc-man/public/2950-wc-product-picker-surfaces-fillable/file
http://www.woundscanada.ca/dhfy-doc-man/public/2950-wc-product-picker-surfaces-fillable/file
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Assessment Tools: The use of a comprehensive, structured and validated wound assessment tool assists the  
health-care professional (HCP) to identify the potential etiology of areas of impaired skin integrity, including the ability 
to determine the depth of trauma by staging pressure injuries.16,18,79,80 In addition, RNAO states that skin assessment, a 
visual assessment, looking for redness or skin changes is not sufficient. Using other tools as an adjunct is  
recommended. This will mean an additional cost for health care systems/facilities, so clinicians need to be equipment 
to advocate for these devices with a clear rationale). For example, RNAO recommends “...nurses and health providers 
use thermography as an adjunct to skin assessment for early detection of pressure injuries. Furthermore, RNAO has a 
conditional recommendation that “...nurses and health providers use subepidermalmoisture detection as an adjunct to 
skin assessment for early detection of pressure injuries.”16

Caution should be utilized when selecting a wound assessment tool to ensure that the tool has been validated to be 
responsive and show changes in the wound status over time. Although there are several wound assessment tools  
available, none of the tools reviewed by Pillen et al. (2009) were found to be valid in all required criteria (validity,  
reliability and sensitivity).19 The Pressure Ulcer Scale for Healing (PUSH) and the revised Photographic Wound  
Assessment Tool (PWAT) showed strong scores for responsiveness. The revised PWAT is a valid and reliable tool to  
assess chronic wounds of various etiologies using digital images.20

Wounds Canada, Additional Best Practice Resources provides links to Wound Assessment Tools.

Wounds Canada. Wound Healing Phases. Available at:  
https://www.woundscanada.ca/health-care-professional/indigenous-health/alberta

Wounds Canada. Wound Types Poster. Available at:  
https://www.woundscanada.ca/health-care-professional/indigenous-health/alberta
 
Although the Pressure Sore Status Tool (PSST) and the BWAT both provide a comprehensive description of wound  
parameters with good reliability they have not been shown to be sensitive to change. The BWAT demonstrated  
excellent reliability when used by nurses with special training in wound assessment and has undergone some testing 
that demonstrated the total BWAT score may be useful in predicting outcomes, although more research is required 
to determine its predictive validity.21 If available, serial photography using a standardized technique and/or reliable 
validated electronic data collection devices can also provide valuable information to assist with wound assessment, 
although more research is needed.22

Stage or Category?
Europeon Pressure Ulcer Advisory Panel (EPUAP) classifies pressure injuries in categories, while the National  
Pressure Injury Panel (NPIAP) classifies pressure injuries in stages. It is important to note that whether it be stage 
or category this classification indicates depth of initial trauma not progression of healing. It is important 
that clinicians are not using a system that back stages. The RNAO states “It is good practice for health providers to 
classify a pressure injury using a validated classification system. This classification system should not be used for 
monitoring pressure injury healing.”16

Other validated assessment tools may be required based on patient need. No matter what assessment tool or scale is 
chosen, the same measurement should be used for subsequent assessments for ongoing comparison. See Chapter 4: 
Best Practice Recommendations for the Prevention and Management of Wounds: An Overview.15

Nutritional screening tools such as the Mini-Nutritional Assessment – Short Form and the Malnutrition Universal 
Screening Tool or the Malnutrition Screening Tool can be used to assess compromised patients.23,24 See Appendix 1: 
Nutrition for Skin Health, Wound Prevention and Wound Healing in Chapter 4: Best Practice Recommendations for the 
Prevention and Management of Wounds: An Overview.15

•	 Pain scales provide a systematic approach to assess and address the factors that are causing or exacerbating pain.25 
There is no one pain scale deemed universal and useful for all individuals; the selection of a specific pain scale must 
take into account the person’s age, language, educational level, sensory impairment, developmental stage and 
cognitive status.16 It also must take into account clinician education.26

•	 Quality-of-life assessment: Maintaining a patient’s quality of life is important as it can affect skin health and wound 

https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/28-publications/wound-care-canada/200-library-2 
https://www.woundscanada.ca/health-care-professional/indigenous-health/alberta
https://www.woundscanada.ca/health-care-professional/indigenous-health/alberta
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healing. Use of a validated quality of life (QoL) assessment tool may be beneficial to direct appropriate  
interventions, monitor effectiveness and to identify barriers to healing and potential options for improvement.15 
For more information on quality-of-life assessment tools please see Chapter 4: Best Practice Recommendations for 
the Prevention and Management of Wounds: An Overview.  

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

Discussion: Assessment is the foundation for providing the most appropriate and timely interventions to prevent 
wounds and improve the healing potential of existing wounds. Early screening and assessment and collaborating with 
the patient and family are necessary to identify the risk for pressure injury development and factors that may affect 
wound healing, enabling the prompt development and implementation of a care plan with appropriate resources and 
interventions according to the risk factors identified. 

The International Pressure Injury Guideline2 recommends that screening for the risk of pressure injury development 
occur when a person first enters into any health-care setting and that assessment be repeated according to the level 
of risks identified, the person’s level of acuity and with any changes in their condition (medication use, pain, altered 
awareness and sensation).27, 28  For example, in Long Term Care it has been recommended that risk assessment occur 
whe the client is admitted, weekly for the first 4 weeks and then quarterly.  This schedule is recommended as the  
client’s condition often changes within the first 4 weeks of admission to a LTC home, necessitating the increased 
fequency of assessment.

Reassessment of both risk screening and wound assessment is recommended to evaluate the effectiveness of  
interventions and identify alterations to the treatment plan that may be beneficial.2

1.2.1 Patient: Physical, emotional and lifestyle

Discussion: Clinicians must complete a comprehensive patient history to determine general health status,  
comorbidities and risk factors that may lead to pressure injury formation or that may affect the healing of existing 
wounds.2 To facilitate consistent implementation of strategies for pressure injuries, patient levels of risk and additional 
risk factors must be communicated with all team members. Strategies to communicate risk include but are not limited 
to unit huddles/rounds, patient safety boards, identifying patients with an armband, email alerts and having regular 
check-ins with the patient and family. In community this may include client communication journals. It is important 
to remember that communication needs to needs to occur in a culturally safe and inclusive manner. RNAO states “It is 
good practice for organizations and health providers to communicate and collaborate in a culturally safe and inclusive 
manner with persons and their essential caregivers in the assessment, prevention and treatment of pressure injuries.” 
This is particularly important given the higher rates of severe PI in people with darkly pigmented skin-- and that we are 
unable to detect pressure injuries through “skin redness” as we have traditionally recommended.”16

Pressure, Shear and Friction29, 30

•	 Pressure is defined as, the force per unit area exerted perpendicular to the plane of interest.
•	 Shear is a general term that encompasses both shear strain and shear stress.  
•	 Shear strain is the distortion or deformation of tissue as a result of shear stress. 
•	 Shear stress is the force per unit area exerted parallel to the perpendicular plane of interest. 
•	 Friction: From a clinical perspective, friction tends to hold the skin in place, enabling the shearing of the bony 

prominence against the inside of the skin. Although friction doesn’t cause pressure injuries, it is clinically  
important because the friction holds the skin in place, allowing shear to occur.31,32

Physical Assessment

Pressure and shear: Clinicians must assess potential sources of pressure and shear by evaluating the patient’s posture, 
activities, mobility, lifestyle, current pressure redistribution surfaces such as sleeping and sitting surfaces and  
underlying medical conditions (e.g., spinal cord injury).29,30,33
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Pressure or pressure in combination with shear are recognized as the main factors in the development of PI, with  
pressure three to five times higher internally near a bony prominence. Although at one time it was thought that  
individuals could tolerate higher pressure for short periods of time, this curve has been blunted, and the goal now is to 
redistribute pressure to reduce peak areas of pressure.2

Figure 2 demonstrates how pressure alone also contributes to shear strain in the tissue as the tissue deforms around 
the shape of the bony prominence. Also ideally the blood vessels should curve and move around the bone, be thinner 
as they reach the bottom of the bony prominence and thicker further away from the bony prominence. For shear see 
Figure 3: Shear. 

Figure 2: Tissue Distortion Due to Pressure 

Figure 3: Shear 

The role of shear force is equally as important to understand. Shear can be described as the deformation of tissue by 
two oppositely directed parallel forces, such as what happens with patients slipping down in bed.31 “The addition of 
shear forces doubles the impact of pressure.”29 Asymmetrical wound undermining is an indication that shear forces are 
occuring. The direction of this undermining occurs along the track of movement of the bony prominence during the 
activity where the shearing is occuring. For example, if there is asymmetrical undermining of a wound over the ischial 
tuberosity, and the undermining is in a head-to-toe direction, this is likely caused by rocking (the ischial tuberosity 
moves back and forth) or the patient sliding down in bed or forward in the wheelchair. Knowing the direction of the 
undermining and the relationship to shear can help the clinician identify the movements and activities where the shear 
is occurring and develop strategies to minimize shear during these activities. 

An assessment to determine the forces occurring on all sleeping and sitting surfaces and during all transitions (e.g., 
transfers, sitting up in bed), as well as the condition of the surfaces will help identify the priority areas for intervention.2

Friction injuries are often misdiagnosed as pressure injuries. An analysis of the literature by Brienza identified that 
friction contributes to shear strain in deeper tissues, which is identified as a factor in the development of a pressure 
injury.32 Clinically this is important because reducing friction may help to reduce shear, as friction holds the skin against 
the surface allowing the bony structures to slide against the inside of the skin. Tissue damage from friction is related to 
excessive cell deformation and not ischemic pressure injury in the superficial layers of the skin. Therefore, friction alone 
is not a direct cause of a pressure injury. Friction is identified as a “risk factor that may contribute to, or exacerbate, 
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pressure injury development due to the shear it creates.”32 Thus shear has been identified as a “primary causative  
factor” contributing to pressure injury development, and friction has been eliminated from the current NPIAP  
definition of pressure injury.2

Nutrition screening 

Lack of optimal nutrition and hydration may interfere with skin integrity for individuals with elevated pressure injury 
risk and treatment effectiveness for individuals with pressure injuries (See Table 2).34,35 For example, placing a patient 
on a low air-loss mattress may lead to an increase in fluid loss. In addition to using validated nutritional screening tools 
it is important to review blood work for signs of compromised nutritional status. See Appendix 1: Nutrition for Skin 
Health, Wound Prevention and Wound Healing in Chapter 4: Best Practice Recommendations for the Prevention and 
Management of Wounds: An Overview.15 A comprehensive assessment utilized to screen participants with Category/
Stage 2, 3 and 4 pressure ulcers in a randomized controlled trial by Houghton et al. identified a decreased healing 
potential when the number of abnormal blood values increased and a higher rate of non-healing over a six-month 
period for those with two or more abnormal blood values (even mildly abnormal).34,36 This study highlighted the value 
of blood analysis as an effective tool to assist in the identification of nutrition-related barriers that negatively impact 
pressure injury healing.36 

Recent research focuses on identification of biomarkers such as hemablogin, albumin, C-reactive protein, pressure  
injury risk score, age and gender as factors to consider when predicting pressure injury formation.37 Determining the 
level of hemoglobin and conducting vascular studies in relevant cases can be beneficial. The presence of low  
hemoglobin and the presence of more than one wound can be risk factors for delayed wound healing.38 Having two or 
more low hematological values is also thought to be indicative of delayed wound healing.36

Table 2: Blood Screening Tests to Consider for Nutritional Barriers to Wound Healing

Suggested blood screen to identify  
nutrition-related barriers to pressure injury  
healing

Screening for Normal Values

Complete blood count (CBC) Hemoglobin (g/L) 123 – 174

Iron status screening: ferritin, serum iron, %  
saturation, TIBC (total iron building capacity): assess 
for iron deficiency anemia

Ferritin (ug/L)
Serum iron:Fe (μmol)
Sat %
TIBC (μmol)

41 – 300
11 – 32
0.20 – 0.65
45 – 82

CRP, ESR: (inflammation/
infection – anemia of chronic disease)

CRP (mg/L)
ESR (mm/hour)

< 0.8
< 6  ≤ 10

Prealbumin/albumin: severity of illness/injury
and risk malnutrition

Prealbumin (mg/L) 180 – 450

BUN, creatinine: assess for dehydration and 
kidney function

BUN (mmol/L)
Creatinine (μmol)

2.5 – 8.0 mmol/L
50 – 100 micromoles/L

Fasting blood glucose (FBG) and glycosylated  
hemoglobin (HgbA1c): assess for hyperglycemia/ 
diabetes

FGB (mmol/L)
HgbA1C

3.3 – 5.8
4 – 6 %

Thyroid function: assess for hypothyroidism TSH (mU/L) 0.4 – 5.00
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Moisture-Associated Skin Damage (MASD) is a broad term that encompasses several types of skin damage. For more 
on MASD, please see Chapter 5: Prevention and Management of Moisture-associated Skin Damage.39 MASD and  
pressure injuries may co-exist, so a thorough assessment is essential to differentiate the etiology of a pressure injury, 
MASD lesions, incontinence-associated dermatitis (IAD) and other skin conditions. It is important to know the link  
between MASD (compromised skin) and risk of developing a pressure injury.40

In 2015 the Global Expert IAD Panel used the following descriptor to differentiate IAD from pressure injuries: “IAD is a 
‘top down’ injury, i.e., damage is initiated on the surface of the skin, while pressure ulcers are believed to be ‘bottom 
up’ injuries, where damage is initiated by changes within soft tissue.”40,42 It is important that clinicians recognize that 
incontinence is likely a confounding factor in populations characterized by immobility and poor skin status. It is also 
likely that, as well as moisture, there is a skin irritant component to many of the factors where moisture is present and 
the presence of moisture may impact both the mechanical boundary condition (type of load) and the susceptibility 
and tolerance of the skin (mechanical properties of the tissues). The coefficient of friction is shown to be greater over 
moist skin.43

Skin assessment relies on clinical observation and visual inspection as described in the Table 3.

Pressure Injuries
(Category /Stage1)

Pressure Injuries
(Category /Stage 2)

Incontinence-Associated
Dermatitis

Location Over bony prominence or 
sites exposed to external 
pressure and shear, or  
associated with a
medical device

Over bony prominence or 
sites exposed to external
pressure and shear,
or associated with a
medical device

May be localized to the 
perineum, perigenital areas 
or generalized to include 
buttocks; gluteal fold;  
medial and posterior aspects 
of upper thighs; lower back; 
may extend over bony  
prominence

History Exposure to
pressure, shear,
immobility

Exposure to
pressure, shear,
immobility

Urinary and/or fecal
incontinence

Pain (for those with intact 
sensation)

Burning, itching,
warmth

Burning, pain Burning, itching, tingling, 
pain

Odour None Unlikely Fecal and/or urine

Characteristics Localized heat, edema and 
change in tissue  
consistency in relation to 
surrounding tissue (e.g., 
induration/ hardness) have 
all been identified as  
warning signs for pressure 
injury development.

Shallow open area with 
distinct edges or margins

Area is diffuse with poorly
defined edges with  
superficial,
partial-thickness skin loss 
or may be intact skin with 
blanchable or  
non-blanchable,
blotchy erythema
Note: This may not be  
visible in people with darkly 
pigmented skin.

Periwound skin Intact Intact Irritated, red

Table 3: Differential Diagnosis of Pressure Injury and IAD41

https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/730-chapter-5?Itemid=101
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Surgical considerations: If surgery is being considered for closure of a pressure injury, a pre-operative  
interprofessional/multidisciplinary assessment should be conducted, including management of underlying medical 
conditions, optimizing nutritional and hydration status, smoking cessation, bowel regulation, management of  
spasticity/contractures and presence of and/or management of infection.44 The patient’s ability and readiness to  
participate and/or ability to adhere to the post-operative medical requirements and rehabilitation processes must be 
assessed before surgery is offered. These include, but are not limited to, post-operative protocols for pressure  
redistribution and progressive seating, as well as readiness for tertiary prevention of pressure injuries. It is important to 
recognize that any surgical intervention or lengthy procedure increase the risk for PI development in persons at risk for 
PI.

Emotional Assessment

Prevention assessment needs to identify if the patient has multiple complicating factor such as achieving a balance 
between the need for pressure redistribution, social-mental wellbeing, physical and psychological needs (e.g., sleep, 
travel, participating in activities of daily living or meaningful activity such as employment, caregiving or childcare 
responsibilities). 

Pressure injuries negatively affect quality of life (QOL).45 Effects on QOL differ between partial-thickness and  
full-thickness tissue injuries.46 A psychological and QOL assessment should be conducted to assess the impact of the 
pressure injury on the QOL for the patient and their family/care partners. This assessment will assist in determining 
their goals, along with their ability and determination to participate in the plan of care.47 If a pressure injury is deemed 
healable, commitment of the person with a pressure injury and care partners is crucial in achieving successful  
outcomes in a timely, resource-efficient manner. As with all parameters of a complete assessment it will ultimately 
guide the plan of care. 

Lifestyle: The importance of the lifestyle choices the person with a pressure injury makes regarding pressure injury 
prevention and management practices cannot be overstated. Clark et al. summarized the impact of lifestyle choices on 
pressure ulcer risk: “Every person sculpts a unique existence that reflects an interconnected network of psychological 
traits, goals, values, preferred activities, environmental opportunities and challenges, habits, routines and personal 
health practices. Embedded in the context of his or her daily activities and concerns, each individual has a distinctive 
pattern of pressure ulcer risk.”48

Lifestyle factors, beyond just smoking history and alcohol or drug use, should be considered when identifying risk 
for the development of pressure injuries, and when assessing an individual with a pressure injury. An assessment of 
daily activities, life goals, habits and routines, in addition to the devices and care available, is required to identify the 
person’s pattern of pressure injury risk. This assessment must be done in partnership with the patient and be redone 
regularly and include decision support systems, where available.49 A thorough assessment enables the health-care 
provider to work with the person at risk for or with the pressure injury to identify realistic ways to reduce their risks and 
implement an achievable and relevant care plan. 

Pressure Injuries
(Category /Stage1)

Pressure Injuries
(Category /Stage 2)

Incontinence-Associated
Dermatitis

Infection Rare Rare, although
secondary soft
tissue infection may
be present

Secondary superficial skin 
infection such as candidiasis 
may be present

Improvement Pressure
redistribution

Pressure
redistribution

Control/containment of
incontinence, effective skin 
protection
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General risk factors for the development of a pressure injury may include:16 

Extrinsic (External) Risk Factors
•	 Poor hygiene
•	 Unhealthy living conditions
•	 Medications (polypharmacy, sedatives)
•	 Pressure, inability to modify risk factors
•	 Friction
•	 Shear
•	 Use of devices or equipment that press on the body such as some sporting equipment (e.g., sledge hockey and 

skiing equipment etc)
•	 Clothing/garments (including footwear) or the ability to acquire
•	 Presence of moisture
•	 Transfer type/quality
•	 Restraint use
•	 Pressure redistribution surfaces
 
Intrinsic (Internal) Risk Factors
•	 Nutritional status (malnutrition and dehydration) anaemia
•	 Reduced mobility/immobility
•	 Muscle spasms
•	 Posture, contractures
•	 Sensorimotor impairment
•	 Incontinence (urinary and or fecal)
•	 Extremes of age
•	 Level of consciousness
•	 History of previous pressure damage
•	 Vascular disease 
•	 Severe, chronic or end-of-life illness
•	 Pain
•	 Hypoxia 

Risk Assessment for Special Populations

Assessment of individuals with specific risks requires that the clinician be aware of and assess for specific factors that 
may increase risk for skin breakdown or affect healing of pressure injuries.2 Screening for risk and assessment of a  
pressure injury should occur across all care settings. This includes wound care clinics, urgent care, emergency  
departments, geriatric and rehabilitation units, home-based and community care,  convalescence and rehabilitation 
settings.2 

The negative impact of not screening for risk can be significant. For example, in emergency care settings, a lack of 
screening of patients for PI is attributed to increased length of stay and cost of treatment.50 More research is needed to 
understand PI prevention in this setting.  

Risk for the individual with a spinal cord injury: Due to the lifelong risk of developing a pressure injury, individuals 
with a spinal cord injury require frequent expert assessment and intervention from an interdisciplinary and  
integrated team to prevent and manage pressure injuries. This includes providing education on, and engaging the 
patient in, self-monitoring activities to support prevention of pressure injuries.51, 52 

Jackson et al. have identified multiple factors that influence the development of pressure injuries in people with spinal 
cord injuries.53 These factors include:
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•	 Perpetual danger: the risk of a pressure injury is always present, and a single incident of inattention can cause a 
pressure injury

•	 Change/disruption of routine: when a well-established routine is disrupted, such as a change in care partners
•	 Decay of prevention behaviours: over time, prevention behaviours tend to deteriorate and, for example, the  

individual may not shift their weight as often
•	 Lifestyle risk ratio:  the unique set of risks and mediating factors for the individual, such as  frailty, poor nutrition, 

inadequate finances, versus lack of a stable support system
•	 Individualization: the pressure management plan needs to be tailored to the individual’s lifestyle and context
•	 Simultaneous presence of awareness and motivation: the individual must be aware of how to prevent the pressure 

injury and have the motivation to implement the prevention strategies
•	 Lifestyle trade-off: individuals may have a desire to participate in meaningful activities and choose these activities 

over pressure injury prevention
•	 Access to needed care, services and supports: the equipment, services and resources required for pressure injury 

prevention may not be available or available in time.

Risk for the elderly and vulnerable: Advanced age has been identified as a predictor of pressure-related injuries due 
to the gradual decline of general nutritional and mental status, decreased mobility, sensory perception deficits,  
incontinence and the changing characteristics of the skin, such as decreased elasticity.54

In persons living in long-term care homes with non-blanchable erythema, darker skin tones, pressure injury risk is 
increased for those with hypotension, contractures or a history of cerebral vascular accident; while those with urinary 
incontinence have a decreased risk of developing a pressure injury, perhaps in relation to the increased movement and 
positioning while care is being provided.55 Being aware of the increased risks can assist clinicians in encouraging  
high-risk individuals and their families to engage in prevention programs.2

Risk for the patient in critical care: Pressure injury incidence and prevalence rates remain higher in critical care areas 
due to the numbers of severely compromised patients and potentially competing short-term goals.56 The use of risk  
assessment tools that are specifically designed to assess risk factors related to critical care areas is highly  
recommended.2

Severely compromised patients include those with severe symptoms such as coronavirus disease (COVID-19). Risk  
factors that potentially increase the risk for pressure ulcer development in critically ill patients are described as:57-59

•	 Length of time in critical care
•	 Use of mechanical ventilation, intubation, tracheostomy (which may result in medical device-related pressure 

injuries, or MDRPIs*)
•	 Prone positioning (which, compared with supine positioning, makes it increasingly difficult to reposition and 

offload at-risk areas)
•	 Use of vasopressors (shown to be a significant risk factor in some studies),
•	 High Acute Physiology Chronic Health Evaluation 11 (APACHE 11) score 60

*In acute care, it has been shown that medical device-related pressure injuries (MDRPIs) account for more than 30% of 
all hospital-acquired pressure injuries due to long-term prone positioning with mechanical ventilation devices in the 
mouth and nose, which resulted in compression, shear forces and tissue ischemia to the surrounding tissues.  
Sedation, edema and increased skin moisture have also been identified as risk factors that contribute to MDRPI  
development.57,58,59

Risk for pediatric populations: Various pediatric risk assessments tools exist, such as the Braden Q. However, due to 
the variation of pressure injury risk factors within the wide range of the pediatric population—from neonates to infants 
and children—a valid PI risk assessment tool with validated cut-off points is still not available.61, 62, 63

Pediatric populations are at increased risk of developing PIs as their skin is not yet fully developed. Further adding to 
this risk assessment complexity is the child’s communication level, developmental status and ability to properly  
differentiate pressure from other sensory perceptions of medical devices. According to Schluer et al., “in line with  
clinical expertise in the field of PU development in children, it is more reliable to focus on different risk populations, 
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such as children hospitalized in a PICU, and also to assess equipment-related factors contributing to the development 
of PUs.”61

While the presence of medical devices is a specific risk factor in all age groups, limited activity, mobility and skin  
sensitivity are additional risk factors for this patient population. A comprehensive assessment should therefore include 
a pressure injury risk assessment and a head-to-toe skin assessment, including areas under splints, braces, traction 
boots, tracheostomy plates and arm boards.64, 65

Risk for bariatric populations: Although the precise relationship between obesity and pressure injury development 
is unclear, maceration, inflammation and tissue/skin necrosis are reported in large and deep skin folds in severely obese 
patients. Studies show that both increased tissue weight and fragile vascular and lymphatic frameworks subject the 
skin and tissues to ensuing complications.28

It can be challenging to assess skin and visualize all bony prominences. Skin areas under the pannus such as the hips, 
pubis, trunk and thighs require assessment, as the weight of the pannus can precipitate pressure injuries. Pressure  
injuries need to be differentiated from intertriginous dermatitis.50

Risk for surgical patients: Patients undergoing prolonged surgery have an especially high risk of developing pressure 
injuries due to the prolonged pressure from immobility during the pre-operative, intra-operative and  
immediate post-operative periods. Additional risk factors may include: duration of time the patient was immobilized 
before surgery, length of surgery, hypotensive episodes during surgery, low core temperature during surgery and 
reduced mobility post-operatively.2

Risk for patients at end of life: In many terminally ill patients, multiple factors and comorbid conditions increase their 
risk for the development of pressure injuries and need to be identified.2, 66 Ferris et al. state that the prevalence of  
pressure injuries in patients receiving end of life or palliative care is higher than the general population. Skin failure 
occurs alongside failure of other systematic organ changes. This should be discussed with the family and care partners 
so they understand this is evidence of poor care.67

Risk for individuals living in community, at home:2 Pressure injuries can occur in individuals living in the  
community, and many individuals return to the community from a care setting with a pressure injury. Quality of life 
must regularly be reassessed during these transitions of care. Regardless of the PI origin, it is essential that care  
planners and providers assess the risks posed by each individual’s environment before developing and implementing a 
pressure injury prevention and management plan. Some of the challenges individuals face that may pose increased risk 
include:

•	 knowledge of available care options: types, location, local referral requirements, caseloads;
•	 access to health services - these may be difficult to access (including appropriate transportation to a service) and 

vary widely across geographic regions and access to equipment;  
•	 limitations due to financial cost or availability.

Risk for individuals in the emergency department:2 Many patients are admitted through the emergency  
department. Given that pressure injuries can occur quickly, within as little as two hours, the sooner pressure injury  
prevention strategies can be implemented, the more likely hospital-acquired pressure injuries can be avoided.  
Unfortunately, PI screening may not routinely happen in this setting, and risk assessment tools for staff in the ER are 
lacking. Screening for PI in the ER has been associated with decreased length of stay and decreased cost of PI  
treatment.

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

Discussion: Individuals who are at risk for or who have, a pressure injury often have other comorbidities, including 
disabilities such as mobility impairments. People with disabilities are often underemployed in Canada when compared 
with Canadians without a disability. Approximately 65% of persons with disabilities (ages 16–64) are employed.68
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Furthermore, over 12% of people with disabilities have been refused a job because of their disability, with that figure 
rising to 33% for those with a severe or very severe disability.69 People with disabilities who are employed tend to earn 
less than their non-disabled co-workers. The underemployment of people with disabilities has a direct impact on  
prevention and treatment plans, as they may not have the resources to pay for additional equipment or care.

Care is shifting away from institutions to the community, with over two million Canadians with disabilities receiving 
care at home. Most people (88%) receive at least some care from care partners, family and friends, while only 12% rely 
on professional services alone. For those receiving some care from family and friends, 70% have more than one care 
partner helping them.70 Given these statistics, assessing the risk for pressure injuries and implementing appropriate 
care plans present unique challenges. Self-management, sometimes through the ability to direct others, becomes  
critically important. People at risk for pressure injuries or who have pressure injuries need to be able to identify and 
manage their own risks related to pressure injuries, as well as implement treatment plans. This works best when 
trained clinicians ‘come alongside’ and work collaboratively with care partners to listen, coach and provide education 
about risk and appropriate prevention and management activities.71

1.2.3 Systems: Health-care support and communication

Discussion: Pressure injuries are associated with a longer hospital length of stay,72 especially for children73, and those 
with darkly pigmented skin. Effectively addressing the issues surrounding pressure injury prevention and management 
at the systemic level (such as offload delays, increased time spent on ambulance or emergency room stretchers  
waiting for beds, hallway medicine, health-care provider shortages)74 requires identifying the true scope of the  
problem and addressing deficits. In addition, a review of the literature by the Registered Nurses’ Association of Ontario 
(RNAO) identified that patient records did not provide valid and reliable data about pressure injuries and often  
under-predicted prevalence rates. It recommended that more attention be focused on the quality of documentation of 
the data to enable the reliable use of the electronic patient record for data collection in the future.6

To address the issues, a systematic review by Sullivan identified key recommendations for in-facility health-care  
delivery to prevent hospital-acquired pressure injuries.75 Findings suggested the following resulted in reduced pressure 
injury rates in acute and long-term care: 

•	 Multiple components (bundles)
•	 A focus on accountability with continual performance measurement
•	 Simplification and standardization of pressure ulcer-specific interventions 
•	 Consistency in staff training related to documentation
•	 Involvement of multidisciplinary teams and leadership
•	 Designated skin champions
•	 Ongoing staff education
•	 Ongoing audits that provide feedback and recognition of front line staff successes.75

The Canadian Patient Safety Institute (2021) recommends measurement of PI occurrences, exploration of contributing 
factors, and to identify solutions to mitigate risk. This includes solutions and interventions from leaders, clinicians, 
patient and care partners.76

Using these principles, Wounds Canada’s Pressure Ulcer Awareness and Prevention Program (PUAP), a continuous 
quality improvement (CQI) program implemented in Canadian institutions, demonstrated a reduction rate up to 57% 
(prevalence) and 71% (incidence).77

Additional quality indicators such as the ‘Required Organizational Practices’ identified by national  
accreditation organizations were also recommended as a method to monitor outcomes.6 For more information  
https://accreditation.ca/.

https://accreditation.ca/
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According to Bales et al., sustainability of any program requires assessment to determine if there is support through 
strong leadership, involvement of staff in decision-making and a desire to foster interdisciplinary relationships.78 

1.3 Complete a skin and wound assessment, if applicable

Discussion: The early phases of PI development can sometimes be missed if the clinician waits for overt signs, such as 
complete skin breakdown. The RNAO recommends, “A comprehensive head-to-toe skin assessment be carried out with 
all clients at admission, and daily thereafter for those identified at risk for skin breakdown. Particular attention should 
be paid to vulnerable areas, especially over bony prominences and skin adjacent to external devices.16

Skin Assessment: A comprehensive skin assessment includes palpation to identify localized areas of edema, changes 
in tissue consistency and areas of warmth or coolness, which could be indicative of underlying pressure injury  
development. This is especially important when conducting a skin assessment in persons with darker skin tones where 
signs of pressure injury may not be easily identified.2 It is important to document the patient’s skin tone as part of the 
initial assessment. (See discussion of tools below). 

Validated and reliable assessment tools that can detect progress toward healing and provide valuable information to 
direct treatment decisions should be used.2

Wound Assessment: In the presence of a wound, the use of a comprehensive, structured and validated wound  
assessment tool assists the health-care professional in identifying the potential etiology of areas of impaired skin  
integrity and helps in staging existing pressure injuries.2 To enable consistent assessment of wound parameters it is 
recommended that all assessors use the same assessment tool. The frequency of a comprehensive wound assessment 
after initial assessment depends on the policies of the care setting. 

Assessment tools specific to special populations, such as those with spinal cord injuries, have been developed to  
ensure population-specific information is considered. Thomason et al. introduced the Spinal Cord Impairment Pressure 
Ulcer Monitoring Tool (SCI-PUMT) which has now been revised to the Spinal Cord Injury Pressure Ulcer Scale (SCIPUS). 
This tool has been shown to improve outcomes for the assessment and treatment of pressure injuries in patients with 
spinal cord injuries or similar disorders.80, 81 One validated tool currently used to measure healing with  
spinal-cord-injured patients is the Photographic Wound Assessment Tool (PWAT), which shows reliability and validity 
with other measures of healing.80,81

Physical Examination: Visual inspection to identify/classify pressure injuries in darkly pigmented skin is a challenge 
and is often inaccurate, requiring assessment for differences in skin temperature, colour, consistency and pain.2 
Wounds that are not pressure injuries should not be classified using NPIAP criteria. It is essential to differentiate  
pressure injuries from various other wound etiologies such as arterial ulcers, neuropathic ulcers, skin tears and  
moisture-associated skin damage, since management may differ based on cause.2 Pressure injuries need to be assessed 
on admission to the care setting and at regular intervals.2

Wound Measurement: A wound should be at least 20% to 40% smaller at week four to heal at week 12.16, 82 Wounds 
that fail to progress benefit from reassessment by an interprofessional team to ensure accurate diagnosis, to support 
patients’ ability to heal and to optimize patient factors and treatment options. Reclassification of a wound to  
non-healing or non-healable may be necessary if conditions cannot be optimized.16,84

The MEASURE (Measure, Exudate, Appearance, Suffering, Undermining, Re-evaluate, Edge) mnemonic 82 is a  
communication device that captures many of the key parameters essential for pressure injury assessment.28, 82 Other 
parameters that should be assessed include shape, base (tissue type), bacterial balance, wound edge attachment 
and progression, and periwound skin integrity. 
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Khoo and Jansen performed a literature search on types of wound measurement techniques.85 A comparison of  
measurement techniques (ruler, digital planimetry, acetate tracings/contact planimetry, as well as laser and structured 
light devices) revealed digital planimetry provided the best precision and reliability over ruler and acetate tracings. The 
use of laser and structured light requires more study. Institutional resources must be considered when introducing an 
organizational standard for practice.

A thorough examination of bony prominences, folds, perineal and perigenital area and under medical devices is 
recommended. Evaluation tools and approaches for skin damage such as high-resolution ultrasound 86 and measuring 
subepidermal moisture87 have been developed—and there are studies in progress regarding implementation into 
clinical practice.88

Recent studies now reveal that ultrasound may be useful in detecting deep tissue injury and soft tissue deformation 
but recommend that further investigations be conducted. 

The use of photoplethsmogram (PPQ), Doppler flow meter (LDF) and measures of transcutaneous oxygen levels have 
also been identified as requiring further study prior to being recommended for practice.2 

Changes in soft tissue skin temperature can be detected using a handheld infrared thermography device, which has 
proved valuable in identifying deep tissue injury, especially in persons with darker skin tones.2 The subepidermal 
moisture/edema measurement device (SEM) has demonstrated the ability to identify inflammation and tissue damage 
predictive of stage 1 and greater pressure injuries, especially in the sacral area. NPIAP guidelines recommend that the 
use of skin temperature and subepidermal moisture measurement (SEM) be included in skin assessments, particularly 
for persons with darker skin tones.89

Staging and Grading Pressure Injuries: Health-care providers should assess and determine the category/stage of 
the pressure injury according to the NPIAP revised staging definitions.12 The categories Unclassified/ Unstageable and 
Deep Tissue Injury should continue to be used. Categorizing pressure injuries from 2 to 4 is preferred to the use of 
the terms staging or grading, which tend to indicate a hierarchical progression which is not always the case. Accurate 
categorization of pressure injuries is essential for treatment planning, data collection and financial reimbursement. 
The NPIAP recommends that pressure injuries be categorized/staged according to the depth of original injury and not 
be categorized/staged in reverse as healing occurs. For example: A pressure injury that was originally identified as a 
Category/Stage 4 needs to continue to be classified as a Category/Stage 4 pressure injury as healing progresses.2 In 
some provinces of Canada health care providers may be required to complete a version of MDS/RAI that requires back 
staging. It is recommended that clinicians follow the MDS/RAI requirements, but that their wound documentation in 
the progress notes not include back staging.

Wound Infection: The clinician must be able to identify when bacterial damage is occurring and differentiate between 
superficial, spreading and deep infection or abnormal persistent inflammation in order to create a plan of care that 
will provide the appropriate treatment and prevention of recurrence. Accurate identification of the microbial load and 
causative organisms within the wound is best achieved by tissue biopsy or by the Levine quantitative swab technique. 
See International Wound Infection Institute.90

For more information visit Wounds Canada. Infection Prevention and Control (IPAC): Focus on Wounds Care. Available 
at: https://www.woundscanada.ca/health-care-professional/indigenous-health/alberta
 
A bone biopsy is recommended for diagnosing osteomyelitis if there is clinical suspicion of osteomyelitis. Wound 
swab is not recommended to diagnose osteomyelitis. Swabs are useful for identifying causative organisms but not for 
diagnosing infection. For more on swabs, please see Chapter 4: Best Practice Recommendations for the Prevention and 
Management of Wounds: An Overview.15

https://www.woundscanada.ca/health-care-professional/indigenous-health/alberta
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Step 2: Set Goals

Recommendations
2.1 Set goals for healthy skin, prevention of skin breakdown and management of healing, non-healing and 
non-healable wounds

Discussion: Pressure injury prevention should be considered a patient safety goal. Because of the increased acuity 
of illness of elderly patients admitted and decreased lengths of stay in the hospital, older adults are at greater risk of 
developing pressure injuries within the first week of hospitalization. For those admitted to long-term care, pressure  
injuries are most likely to develop within the first four weeks.91 Older adults with physical-motor limitations, persons 
with diabetes and those undergoing orthopedic surgery are at increased risk of developing PIs.92

Set SMART goals with the patient, caregiver and/or family as appropriate that are specific, measureable, achievable,  
relevant and timely.15 To have consistent and quantifiable goals and objectives, the goals should be measurable,  
repeatable and specific, with interrater reliability.93 This includes mutually agreed-upon goals that include  
patient-centered concerns.94

2.1.1 Identify goals based on prevention or healability of wounds

Discussion: Once a person has been identified as at risk for a pressure injury or has developed a pressure injury, goals 
will depend on the client’s goals not just related to their PI, but their quality-of-life and the client and team’s ability to 
modify both the intrinsic and extrinsic factors that support prevention or healing. To assist clinicians in setting realistic 
goals, in collaboration with the patient, family and care partners, risks need to be addressed for prevention goals and 
wounds need to be classified as healing, non-healing or non-healable. 

Clinical judgment is an essential component of risk assessment to facilitate identification of risk factors that are  
modifiable and those that are not, including physical, psychosocial and medical conditions that may impact the  
person’s level of risk and create potential barriers to healing.6

A goal of wound closure may not be realistic when factors that impair wound healing are present and cannot be 
controlled, such as poor blood flow or perfusion, malnutrition, malignancies, and unmanageable co-morbidities. Client 
choices around the PI prevention and management plan may cause the wound to be classified as non-healing. It is  
important to regularly check in with the client to see if their goals and choices have changed, such that the  
classification of the would would change to healable.2 When preventing or healing a pressure injury is not possible, 
these wounds may be classified as non-healable and the goals of care should be centred on supporting optimum  
quality of life.84

Wound closure may also be an unrealistic goal for patients who are terminally ill. Therefore, setting goals that focus on 
quality-of-life, pain management, managing dressing changes, reducing odour and managing exudate may be most 
appropriate. It is essential that the care provider explain this approach to the care partners and family members so they 
are aware that wound closure is not a realistic option due to skin failure, and or systematic organ changes.95 The use of 
the Skin Changes at Life’s End (SCALE)  may assist in care plan development in such circumstances.96 

Goal Examples: 
•	 For prevention: Daily skin assessment starting now!
•	 For all wounds: Adequate positioning and pressure redistribution surfaces within two days
•	 For a healable pressure injury: Wound closure within three weeks
•	 For a non-healing pressure injury: Wound infection controlled within two weeks
•	 For a non-healable pressure injury: Alleviation of smell and pain within four days. 
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Team Members Roles

Patient, family and care partners Communicate patient abilities, history and needs (goals) to rest of team, 
advocate for patient and identify any changes and progress they notice

Clinician with intermediate and advanced 
wound care training

Develop and implement optimized care planning for prevention and 
management of pressure injuries

Chiropodist/podiatrist For pressure injuries on the foot: deliver specialized care, pressure 
offloading, some surgical procedures to eliminate or minimize pressure 
points on the foot

Diabetes educator Provide ongoing education for the management of diabetes to optimize 
glucose control and enhance healing potential

Wound care educator Deliver advanced education regarding risk assessment and  
management of pressure injuries

Infectious disease specialist Address unresponsive, recalcitrant or recurrent infection such as  
osteomyelitis

Primary care provider (e.g., nurse  
practitioner, family physician, hospitalist)

Assessment and referral
Prescribe medications, order tests/laboratory

Occupational therapist Provide pressure redistribution; activities of daily living assessments; 
cognitive assessments and interventions; psychosocial and  
quality-of-life assessment; support; support/counseling; expertise in 
assessment of pressure redistribution surfaces, including wheelchair 
seating prescription, shear prevention and management

Pedorthist/orthotist Provide pressure offloading for foot and lower extremity pressure  
injuries as well as bracing for other areas of the body

Personal support 
worker/ attendant/ care worker/ 
continuing care assistant

Deliver day-to-day personal care; provide early recognition of Category/
Stage 1 pressure injury, including changes in activity level, nutrition and 
hydration, bladder/bowel changes and/or mental wellness

Pharmacist Assess and optimize medication(s) for management of comorbidities, 
pain, infection; provide information, education, monitoring for interac-
tions, especially with polypharmacy

Physiatrist Deliver care to persons with SCI and with other musculoskeletal injuries 
or other conditions; work with rehabilitation personnel

Physical therapist Provide pressure redistribution, mobility, safe exercise and  
reconditioning, adjunctive therapies, wheelchair seating and  
positioning, shear prevention and management

Psychologist Assess and treat mental health issues; provide coping strategies; address 
quality-of-life issues impacting adherence to the plan of care

Registered dietitian Assess and manage nutritional status to ensure optimal nutrition to 
maintain skin integrity and facilitate healing

RN/RPN Assess, manage and monitor patient and wound, perform dressing 
changes, administer medication, provide health-related education

Social worker Provide psychosocial assessment and support/social supports (e.g., 
housing, devices, financial resources, food security) and transition in 
care planning

Table 4: Team Members and their Roles2,16



BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | 21 

2.1.2 Identify quality of life and symptom-control goals

Discussion: Goals need to be established to enhance the patient’s quality of life regardless of the healability of  
pressure injuries.84 Comfort is the principal consideration in supportive care and, therefore, may supersede prevention 
protocols and wound treatments for actively dying patients and for those who have conditions that cause them to 
have a single position of comfort.

Goal setting should centre on ways to prevent or minimize tissue trauma while engaging in meaningful activity,  
minimize dressing changes as able, prevent complications, such as infection and minimize pain. The importance of 
these types of goals in a patient’s life cannot be overstated.

Step 3: Assemble the Team

Recommendations
3.1 Identify appropriate health-care professionals and service providers

Discussion: The etiology of pressure injuries is complex and multifactorial, and as a result requires an integrated,  
interprofessional team to address the many underlying impairments and contributing factors. Each team member 
brings a unique body of knowledge, but also needs to have a foundational understanding of pressure injuries, as well 
as the patient and their family. Team member knowledge can be assessed through tools such as the Pieper-Zulkowski 
Pressure Ulcer Knowledge Test (PZ-PUKT).97

The team process requires that all team members work together, not independently of one another, to create a  
customized plan of care to prevent or manage pressure injuries. The comprehensive patient assessment and  
goal-setting stages will help identify who should be part of the team. Table 4 lists some of the potential members and 
what they bring to the team.

3.2 Enlist the patient and their family and care partners as part of the team

Discussion: The success of a plan of care for the prevention and treatment of pressure injuries hinges on the  
collaboration of the person with a pressure injury, their care partners, family and their support system along with 
communication among the team of professionals involved in the development of the plan of care.98 Consider engaging 
families virtually when they are not available in person. To be effective, all team members must have the motivation, 
capacity, ability and commitment to act on behalf of the patient, who may be unable to act for themselves.2, 16

3.3 Ensure organizational and system support

Discussion: Health-care organizations need to be accountable for any pressure injury development under their  
purview. To ensure prevention is a focus and is adequately supported, they need to: 

Team Members Roles

Speech and language pathologist Assess swallowing and communication ability and make  
recommendations to optimize nutritional intake and quality of life

Spiritual care Provide support and counseling and connect patient/family to spiritual 
care communities

Surgeon Perform surgical intervention, debridement, flap closure for deep or 
slow-healing pressure injuries; vascular interventions to improve  
perfusion to lower limb pressure injuries
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•	 Set appropriate policies and procedures and ensure they are being followed; this must include policies and  
procedures related to:

	 o screening/assessment
	 o communication
	 o education*
	 o interventions
	 o documentation
	 o analysis of data
	 o continuous quality improvement** 
•	 Make available relevant and adequate financial, human and material resources 
•	 Create a culture of prevention that involves all staff (clinical and non-clinical), patients, family members and  

caregivers.99

•	 Ensure there is appropriate and equitable access to supplies and medical equipment such as moisturizers, skin 
barriers, therapeutic pressure redistribution surfaces and other devices.6 

*It is essential that organizations support appropriate staffing and education so team members obtain adequate skills and 
knowledge to effectively manage the multiple complex issues related to pressure injuries. A needs assessment should be 
undertaken to identify knowledge gaps and ensure that educational sessions are tailored to meet those needs. Educational 
sessions need to utilize principles of adult learning, relate to clinical practice and reinforce strategies to sustain knowledge.99 
Patients and their families can also benefit from education about pressure injury prevention.

** Organizations should engage in assessment of Required Organizational Practices focused on prevention of pressure  
injuries as this process engages the team and provides opportunity for improvement.100

The Patient Safety Institute states organizations are responsible for utilizing an interdisciplinary approach to support all 
levels of the organization in the prevention of pressure injuries. A standardized approach to prevention should be  
established across all units and care sectors, including patient transitions in care from one unit/setting to another 
(urgent care, emergency, medicine, surgery, rehabilitation, long-term care and home settings), where pressure injury 
prevention may be inconsistent and/or not a priority.99

Step 4: Establish and Implement a Plan of Care

Recommendations
4.1 Identify and implement an evidence-informed plan to support healthy skin, 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: It is important to establish an establish an integrated, interprofessional, collaborative, patient-centred plan 
utilizing an evidence-informed approach that is aligned with with the patient care goals have been set during Step 2. 

Pressure injury prevention interventions that are based on a comprehensive patient assessment and the risks identified 
by sub-scale scores of a structured and validated risk assessment tool have demonstrated effectiveness in reducing the 
incidence of pressure injuries.101

A systematic review by Reddy et al. on pressure injury prevention identified that the priority in the prevention of 
pressure injuries was to identify and address underlying causative and contributing factors rather than focus on local 
wound care. They found that the differences between specific treatment strategies were minimal.102 Focus should be 
on forces associated with immobility such as shear, friction, temperature and moisture management to effectively 
reduce the risks of pressure injury development.103
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Managing Pressure, Friction and Shear

Managing pressure, friction and shear forces is important in any pressure injury prevention and management plan.2,16

The optimal management of these forces requires an integrated team skilled in the management of pressure, friction 
and shear within the context of the person’s goals and lifestyle. When considering interventions, the focus should be 
on maintaining mobility while reducing these forces. Interventions may need to be adjusted in the presence of  
presence of complicating factors and should achieve a balance among social, physical and psychology needs (for  
example, the use of a pressure redistribution surface on a bed shared with a partner).2, 16

Given the lifestyle factors that influence pressure injury development, the individual or POA and care partners should 
receive collaborative education regarding pressure, friction and shear, including the importance of reducing these  
forces, as well as specific information about reducing these forces based on their unique abilities and context.  
Individuals should be encouraged to apply this knowledge in their daily lives, particularly when their routine changes. 
Health-care providers may think they are addressing lifestyle factors by simply telling the patient they need to stop 
activities or stay in bed.104 However the best approach is to work with the individual to assist them in finding ways to 
continue to participate in their life while managing pressure, friction and shear.104, 105

For Patients 

The SSKIN bundle (skin assessment, surface, keep moving, incontinence, nutrition) is a group of interventions  
implemented by the team to support improved patient outcomes.106 The RNAO “suggests that nurses and health  
providers implement preventative care bundles for persons at risk of pressure injuries.”16 The SSKIN bundle is a useful 
tool to open up communication between the team members, particularly with patients and their care partners. The + 
(plus) refers to additional interventions such as patient education, empowerment through self management and  
engagement and use of prophylactic dressings. 

Utilization of the five As of self-management—(1) assess, (2) advise, (3) agree, (4) assist and (5) arrange—may be a  
useful technique to assist in the facilitation of, “effective collaboration between health-care professionals and persons 
and their primary caregiver(s) self-management education.”16 Growing patients’ self-management skills helps establish 
a healthy pattern early in life and when living with chronic conditions.105 Socio-economic challenges must be  
acknowledged and can be a barrier to patients adopting self-management skills.107 Consider referral to a social worker 
to assist with finding resources.

Equipment and Supplies 

All patient care across the continuum of care must be able to access the appropriate equipment and supplies to meet 
specific patient needs for managing pressure, friction and shear. Helpful equipment may include repositioning sheets, 
a trapeze bar, pressure redistribution surface in bed, a fitted wheelchair with a pressure management cushion and  
other equipment. Regardless of the pressure redistribution surface used,, it is important that care providers are  
knowledgeable regarding the use, maintenance and operation of these devices.6 Refer the patient to a clinician skilled 
in wheelchair and seating assessment. Annual assessment by an expert clinician has been shown to reduce the  
incidence of pressure injuries.108

Sitting

All patients who have a pressure injury, or are at risk of developing pressure injuries should be positioned on a skin 
protection cushion when sitting, as skin protection cushions reduce the incidence of pressure injuries.108-110

Cushions with contours should be positioned so the contours are on the top of the cushion, and the rise in contour on 
the middle of one side (pummel) should be at the front of the wheelchair. Cushions with air should have their inflation 
checked regularly as per the manufacturer’s instructions.2,16

https://www.woundscanada.ca/doclink/sskin-bundle-patients-1/eyJ0eXAiOiJKV1QiLCJhbGciOiJIUzI1NiJ9.eyJzdWIiOiJzc2tpbi1idW5kbGUtcGF0aWVudHMtMSIsImlhdCI6MTcwODQ1NTEyNCwiZXhwIjoxNzA4NTQxNTI0fQ.DCJJFGB5atkkgtJV0vn_e7eTDowOq8sGJRx7ZV0UIgA
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OT/PT and rehabilitation assistant involvement is beneficial to ensure that the individual is positioned properly on a 
pressure-redistributing cushion when sitting in a chair.2

Cushions that are worn should be evaluated by an expert clinician; however, age of the cushion is not necessarily an 
accurate predictor of the need to replace a cushion; in some cases replacing the patient’s skin protection cushion with 
a new version of the same cushion may actually produce increased pressure.109

Tilt (where the orientation of the seat and back of the wheelchair change in relationship to gravity) and recline (where 
the hip to back angle increases) used in combination have been shown to have a greatert reduction in pressure over 
the buttocks than tilt used in isolation.111 Note: Recline alone should not be used as this increases the pressure and 
shearing forces over the sacrum and ischial tuberosities.

Patients may spend time sitting in other locations, such as on a power-lift recliner, in a car, on a commode or on  
sporting equipment. Limited research exists about best approaches to reducing pressure, friction and shear in these 
circumstances. Use of a skin protection cushion has been recommended when sitting on a power-lift recliner.110,112 Skin 
protection cushions may also be used in the car (or other vehicles) but should be used with caution, with attention 
paid to the potential reduction in head clearance between the individual’s head and ceiling of the vehicle (potentially 
dangerous when going over bumps in the road).

For patients with a pressure injury on the buttocks and/or trochanter, mobilization should be a priority. At a minimum, 
sitting should be encouraged where pressure on the ulcer can be managed to promote mobility and the minimization 
of bed rest.16 Bed rest has known complications such as anorexia, decreased executive functioning, de-conditioning 
and potential pulmonary embolism. There are no randomized controlled trials (RCTs) that indicate that bed rest is 
effective in the treatment of pressure injuries.113,114 Confining patients to bed often results in the person positioning the 
head of the bed at greater than 30 degrees for important activities such as eating, sponge bathing and visiting with 
family. Raising the head of the bed over 30 degrees increases the pressure and shear over the client’s bony  
prominences and increases the risk of tissue damage. This increase may be beyond that of the same forces when sitting 
in the wheelchair. Managing pressure, friction and shear throughout activities of daily life likely results in an improved 
quality of life for the person with a pressure injury and decreases the risk that a pressure injury could develop in fragile 
tissues. Factors influencing shear force in bed include body type (slender individuals tend to have the highest shear 
force at the coccyx and sacrum), whether or not the knee is raised (raising the knees tends to decrease shear) and 
whether or not the position of the person with a pressure injury (bending points) in a supine position matches those of 
the bed.2,115

In Bed

When patients are in bed, the head of the bed is often set with an angle greater than 30 degrees for important  
activities such as eating, sponge bathing and visiting with family. Rebumbent pressure redistribution surfaces may not 
adequately manage pressure, friction and shear when the head of the bed is elevated to greater than 30 degrees. The 
patient may have better pressure management sitting up on a skin protection cushion for these activities. Managing 
pressure, friction and shear throughout activities of daily life likely results in an improved quality of life for the person 
with a pressure injury and decreases the risk that a pressure injury will develop in at-risk tissue.

It is also important to pay attention to the risk of “Patient Entrapment Hazards, Side Rail Latching Reliability, and Other 
Hazards” guideline by the Government of Canada. Entrapment is a critical issue that health care providers should be 

Patients and Family as Partners in Care 

There has been an important shift toward developing self-care skills in persons with pressure injuries.2 
Engaging individuals in prevention of complications and in treatment and interventions is recommended. 
Incorporate evidence-based resources relevant to the individual and care partners focused education and self-care 
on relevant learning. Utilizing multi-facited approaches including verbal, web based tools, communication journals, 
phone and written materials is important with the patient and care partners.2,16
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aware. For example: “If a powered air mattress is replacing a mattress on a bed system that meets the  
recommendations in the guidance with the original mattress, the resulting bed system with the new air mattress may 
now pose a risk of entrapment. When these products are used, Health Canada recommends that steps be taken to 
ensure that the therapeutic benefit outweighs the risk of entrapment.” As well, “suppliers of such mattress products 
should both warn and help facilities assess the potential impact these products may have on patient entrapment risks 
or patient falls.” For more information on Patient Entrapment Hazards, Side Rail Latching Reliability, and Other Hazards 
visit: https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/application-informa-
tion/guidance-documents/guidance-document-adult-hospital-beds-patient-hazards-side-rail-other-hazards.html.2,26,191

For more information on pressure redistribution surfaces, please see Product Picker: Integrated Therapeutic Support 
Surface Selection for Pressure Injury Prevention and Management, available at:  
https://www.woundscanada.ca/docman/public/2882-wc-product-picker-surfaces-for-review/file.

Repositioning

Repositioning should be considered for all those at risk of pressure injury development.104 Personalized repositioning 
protocols should be based on the patient’s tissue tolerance, level of mobility, medical condition, treatment objectives 
and the existing pressure redistribution surfaces.2  The RNAO states: “that repositioning every two to four hours is  
recommended depending on the client situation, and for those at risk of pressure injuries”16

The use of a pressure-redistributing surface does not eliminate the need for repositioning, but it may extend the 
length of time before repositioning is required.2,12,62 An individual assessment evaluating the skin’s response to extend-
ing the time between turns (e.g., development of redness/or other skin changes) will help to determine the optimum 
turning schedule. Patient positioning and repositioning should be carefully assessed by a PT/OT. Several positions, such 
as semi-Fowler’s with the head of the bed at greater than 30 degrees, and sitting in recline significantly increase the 
forces of friction and shear experienced by the patient. Elevating the patient’s knees in bed prior to bringing the head 
of the bed up, utilizing tilt rather than recline and ensuring that the patient’s feet are supported while sitting can help 
to decrease these forces.2,115 Frequent repositioning is important to redistribute pressure on bony prominences but 
must be done in a manner that minimizes friction and shear by utilizing lifting sheets and positioning wedges. It is also 
very important that everyone involved in the patient’s care is made aware of the patient’s risk of tissue injury in order 
to ensure that safe transfers and adequate safe positioning and repositioning occur.2

Heels: The management of heels needs to be considered independently of the pressure redistribution surface.6 A 
systematic review by Junkin and Gray found that pressure redistribution surfaces vary in their ability to prevent heel 
pressure injuries, but there was insufficient evidence to determine which surfaces were optimal.116 A pressure  
redistribution surface tool has been developed based on the available evidence to assist clinicians in selecting the 
most appropriate support surface based on the risk level for developing pressure injuries of the person with a pressure 
injury and their level of mobility.6,30 Evidence suggests that the use of a wedge-shaped cushion to suspend the heels 
off the bed is more effective in reducing the incidence of pressure ulcers than the use of a standard pillow.117

For more information on pressure redistribution surfaces, please see Product Picker: Integrated Therapeutic Support 
Surface Selection for Pressure Injury Prevention and Management, available at:  
https://www.woundscanada.ca/docman/public/2882-wc-product-picker-surfaces-for-review/file.

Positioning patients for the prevention and management of pressure injuries can be very challenging. The following 
positioning tips will assist the clinician in preventing or managing pressure injuries.16 

•	 Follow a positioning schedule. Position every two to four hours while in bed; weight shift every 15 minutes when 
sitting. For clients who are able, self repositioning and weight shifting should be encouraged

•	 Avoid positioning the person with a pressure injury on bony prominences or on existing pressure injuries
•	 Limit head of bed elevation to less than 30-35 degrees if not contraindicated by medical condition
•	 Use pillows or wedges to assist with proper positioning and body alignment. Do not use donut-type devices. 

Utilize assistive devices (such as bed rails, transfer boards, trapeze bars) to increase the patient’s independence and 

https://www.woundscanada.ca/docman/public/2882-wc-product-picker-surfaces-for-review/file
https://www.woundscanada.ca/docman/public/2882-wc-product-picker-surfaces-for-review/file
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safety with repositioning and transfers
•	 Develop a modified sitting schedule based on equipment availability (e.g. use of a pressure redistribution surface 

in sitting as approiprate), quality-of-life goals and evidence of wound healing. Ask an occupational therapist or 
physical therapist for a patient-specific transfer technique to minimize shearing effects and maintain the patient’s 
independence

•	 Inform the patient, family and care partners about the positioning schedule and proper transferring and 
weight-shifting techniques

•	 Ask an occupational therapist to assess the wheelchair and cushion for at-risk patients and for patients with known 
pressure injuries on the ischial tuberosities, coccyx or sacral area. Ensure feet are supported

•	 Check your sling! Some types of slings are designed to be left under patients, while others are to be removed after 
transfer. When using slings, there needs to be a balance between the impact to transfers and repositioning and 
pressure management with the removal of the sling. Evaluate each situation individually considering these factors.

Safe Patient Handling 

Reviewing the safety of patient handling procedures is essential and should be ongoing.118,119 Transfers in particular 
should be assessed both at the beginning and end of the day when patient/clinician/care partner fatigue may impact 
the quality of the transfer. There are several devices available to aid in transfers and positioning, including transfer 
boards, trapezes and slider sheets, all of which help to reduce the forces of pressure, friction and shear. These devices, 
however, need to be used properly and by trained staff. Improved functional status translates into improved transfers, 
positioning and bed mobility. It is essential that patients, where possible, care partners and care providers have the 
necessary knowledge and skills because poorly executed positioning, transfers or shifts in bed can result in increased 
tissue injury due to friction and shear.6 Transfer techniques should therefore be assessed by physical and/or an  
occupational therapists for all people with pressure injuries and those at risk for developing pressure injuries.2,6,102

Other Considerations

Because the effects of friction and shear are increased in the presence of moisture, and moisture from incontinence 
can be a risk factor for pressure injury development114, an individualized bowel and bladder program for patients with 
incontinence should be established16 including offering a bedpan or urinal in conjunction with turning and oral  
hydration schedules. See Table 6: Managing Moisture of Intact Skin for more on moisture and skin breakdown. As with 
all wound types, the clinician must establish effective pain management strategies to optimize comfort, especially 
prior to movement and positioning.

Managing Moisture of Intact Skin 

The management of moisture of intact skin can be applied to all patient populations. In addition extra care is needed 
for patients utilizing dressings and or experiencing urinary and/or fecal incontinence (e.g., liquid stool) especially  
coccyx or sacral dressings, due to the risk of maceration.16 Chapter 5: Best Practice Recommendations for the Preven-
tion and Management of Moisture-Associated Skin Damage.39

Specific Information for Care of Specific Populations

Care for the older adults and vulnerable populations: Pressure injury prevention and treatment plans should be 
developed with consideration of the person’s values and goals as well as their cognitive status to promote  
adherence.2,16

 
Care should include promotion of skin health and the use of barrier products to protect skin from excessive  
moisture. As well, strategies need to include protection from medical devices, use of atraumatic wound dressings, and 
the establishment of an individualized continence (bladder and bowel) program.120 Repositioning (manual handling as 
well as equipment) and pressure redistribution surfaces should address pressure redistribution and reduction of  
shearing forces.
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Care for the patient with a spinal cord injury: Because of the patient’s immobility, muscle atrophy, weight changes, 
decreased sensation and changes in skin perfusion, the use of seating surfaces, transfer devices and mattress pressure 
redistribution surfaces are essential.51,81 Providing education, training and assistance to the individual so they can apply 
the concepts of reducing pressure, friction and shear into their daily activities will help them prevent pressure injuries 
in a way that is relevant to their unique situation.2,16

Care for the patient in critical care: Pressure redistribution surfaces and repositioning are crucial for this  
vulnerable—and largely immobile—patient population. According to the European Pressure Ulcer Advisory Panel, 
National Pressure Injury Advisory Panel and Pan Pacific Pressure Injury Alliance, redistribution surfaces should be, “ 
chosen based on the patient’s needs including, but not limited to, their need for pressure redistribution, shear  
reduction, reducing moisture at the client-surface interface, postural drainage and percussion”. 2,16

Patients who cannot be turned for medical reasons should also be evaluated for a therapeutic redistribution surface. 
The European Pressure Ulcer Advisory Panel, National Pressure Injury Advisory Panel and Pan Pacific Pressure Injury 
Alliance also state, “In some instances individuals cannot be safely repositioned due to temporary oral-pharyngeal 
airway, spinal instability or the risk of fatality due to hemodynamic status. Indications of an individual being too  
hemodynamically unstable for repositioning include being actively fluid resuscitated to maintain systemic blood  
pressure, active hemorrhaging, life-threatening arrhythmia or changes in hemodynamic parameters that do not 
stabilize with 10 minutes of repositioning. Regular repositioning should be implemented as the patient stabilizes and 
reassessed ongoing.”2,16

Repositioning schedules that employ slow, gradual turns should be initiated for each patient with consideration of 
their current oxygenation and hemodynamic tolerance to position change. For patients who cannot tolerate major 
changes in body position, small, frequent shifts in body position are beneficial to promote reperfusion.2,16 Patients 
should be positioned off pressure injuries as much as possible. The lateral rotation surface function is not  
recommended for patients with existing pressure injuries. If the lateral rotation feature of the pressure redistribution 
surfaces (beds) needs to be used, the patient should be secured with bolster pads to prevent sacral shear.50

Heels should be floated off the bed surface to reduce pressure injury development. Knees should be slightly flexed to 
prevent popliteal vein obstruction and avoid pressure over the Achilles tendon.50

Care for pediatric populations: Teach children (and their care partner, family member) the importance of checking 
their skin for redness or other changes and how to redistribute pressure. For pediatric populations the presence of 
medical devices requires interventions to prevent and address pressure under intravenous infusion equipment (e.g., 
ventilation tubes, intravenous tubing, tapes), splints, braces, traction boots, tracheostomy equipment and arm boards/
splints.51 Schluer et al. found increased pressure injuries under blood pressure cuffs, transcutaneous oxygen pressure 
probes, nasal prongs, CPAP masks and plaster casts.61

Pediatric pressure injury interventions should be based on their needs. Other medical devices such as orthotics,  
wheelchairs and wheelchair cushions should be frequently reassessed in growing children.

Providers should not treat children simply as scaled down adults, as the development of the integumentary system 
means that the development of pressure injuries in this population could be inherently different in etiology.  
Remember that because of integumentary system development, signs of tissue damage can be difficult to visualize in 
neonates. The Dubowitz Neonatal Maturity Assessment Scale provides a measure of skin texture/maturity in  
neonates.2,121

There appears to be a natural division for care pathways and overall approach to care when guided by a framework 
based on selection of some defined age range according to characteristics such as integumentary development and 
ability to participate in care. Care pathways must be multifactorial, ensuring that moisture, mobility, nutrition and 
medical device-related pressure are addressed. Neonates and children are at higher risk of nutritional deficiencies due 
to having an increased nutritional requirement per unit weight to meet normal growth needs, as well as having smaller 
appetites and dietary intake (see See Appendix 1: Nutrition for Skin Health, Wound Prevention and Wound Healing in 
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Chapter 4: Best Practice Recommendations for the Prevention and Management of Wounds: An Overview.15) Immature 
skin is at increased risk of damage due to epidermal stripping from wound dressings or toxicity from exposure to  
topical agents. 

Medical devices are a leading cause of PIs in the younger pediatric population (neonates and children) and need to 
have very special consideration. Children often end up using devices that are meant for adults, resulting in devices that 
are ill-fitting, thereby becoming sources of pressure.

Care for bariatric populations: Due to the increased difficulty obese patients may have with moving, it is important 
to have bariatric management strategies to safely optimize manual handling techniques. Friction and shear injuries are 
increased, as patients often drag their heels and sacrum during transfers. Patients and all other team members should 
have access to equipment (such as beds, chairs and commodes) with the appropriate size and weight specifications 
to accommodate the patient’s body stature.2 All skin folds and surfaces should be assessed and addressed regularly, 
as pressure injuries may also develop over areas of high adipose tissue concentration such as across the buttocks and 
between skin folds.2

Care for patients during peri-operative stage: While specific patient positioning is crucial for access and exposure to 
the surgical site, special attention is required when positioning the patient on the operating table to protect pressure 
points during surgery2, redistribute pressure and minimize the effects of shearing as much as possible.122,123 Reactive 
redistribution surfaces are recommended for patients identified as being at risk. Protection of accessible bony  
prominences and heel elevation with protection of the Achilles tendon are also recommended.2

Care for patients at end of life: While palliative care focuses on symptom management and comfort measures, the 
prevention of pressure injuries is an important aspect of care. However, during the time of active dying, the patient’s 
wishes for pain control and comfort may outweigh the desire for pressure injury prevention.2

Completion of the Skin Changes at Life’s End (SCALE) holistically contributes to development of effective treatments 
and comfort measures.124 Comfort measures may include skin emollients to maintain adequate skin moisture and  
prevent dryness. Pre-medicating the person with a pressure injury prior to repositioning, respecting the patient’s 
choices in turning schedules and utilizing a pressure redistribution surface may be beneficial. Hydration goals should 
be compatible with the patient’s condition and wishes.125

Wound care for existing pressure injuries should focus on reduction of pain, minimizing odour, managing exudate and 
addressing other symptoms that may impact quality of life.2

The patient’s choices and involvement in co-creating the plan of care, as able, regarding turning should be respected 
and include whether they have a ‘position of comfort’ after an explanation of the rationale for turning. The family and 
care partners should be an integral part of setting the goals and plan of care. Social work and spiritual care are  
important resources to consider for this population in order to provide holistic care.2,16

Management options for wounds that are non-healable because of factors such as an inability to effectively offload 
sitting pressures for a person with a Category/Stage 4 ischial pressure injury due to restricted finances should focus on 
the promotion of quality-of-life improvements such as comfort and management of wound symptoms as identified by 
the patient. 
    
Additional Considerations

Medical device-related pressure injuries: The NPIAP states, “Medical device-related pressure injuries result from the 
use of devices designed and applied for diagnostic or therapeutic purposes. The resultant pressure injury generally 
conforms to the pattern or shape of the device”.2,16

Routine skin inspection should include areas beneath medical devices for edema and potential skin breakdown if not 
medically contraindicated. Medical device-related injuries should be categorized/staged according to the degree of 
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tissue injury. All staff members should be educated on the correct size of device to be used and proper positioning 
and placement of the device based on location, presence of existing pressure injuries and the patient’s mobility status. 
High-risk areas, such as the nasal bridge, should be cushioned with protective dressings.2,16

Mucosal membrane pressure injuries: The NPIAP states, “Mucosal membrane pressure injuries are located on mucous 
membranes with a history of a medical device in use at the location of the injury. Due to the anatomy of the tissue 
these injuries cannot be staged.”2 Mucosa inspection should occur in conjunction with skin assessment and areas of 
compromised mucosa documented for health-care team awareness and continued monitoring. All health-care  
providers should be educated about appropriate anchoring techniques, according to anatomical location, to prevent 
friction from movement, shearing and pressure.

Pain: Pain is often considered one of the most problematic aspects of wound management, and pharmacotherapy 
continues to be the mainstay of pain management.126 Pain medication may mask the body’s normal cues that signal the 
need for repositioning making the need for a specific, individualized turning schedule even more important. There is 
also a need to balance repositioning with the position of comfort. Turning schedules should be based on the tolerance 
for pressure, the available positions of comfort, effectiveness of the pain management techniques. Appropriate agents 
should be selected based on severity and specific types of pain according to the World Health Organization’s Analgesic 
Ladder127,128 and the modified WHO Analgesic ladder for chronic non-cancer pain.129 Some evidence suggests that  
topical agents such as ibuprofen130 and morphine and dressings131 play a role in alleviating wound-related pain.

Support pain management with non-pharmacological pain management strategies, including adjunctive therapies 
(e.g., music, distraction, activity, massage, journaling, art).2,16

Use repositioning techniques and equipment with consideration to preventing and managing pressure injury pain. 
Please see Chapter 4 for more on pain management.15

Surgical management of pressure injuries: Surgical intervention may be an option for Stage 3 and 4 pressure 
injuries provided it is consistent with the patient goals of care.2,16 This will require multidisciplinary team discussions if 
pressure injuries are reoccurring, as it may indicate the risk factors have not yet been addressed or resolved. The 
decision-making process should be done in collaboration with the individual with the pressure injury and the  
interdisciplinary wound care team. Potential risks and benefits must be discussed with the patient, care partners and 
team to ensure to ensure that the patient’s expectations and condition are understood and optimized prior to 
surgery.132

Psychosocial and socioeconomic factors that may impact surgical wound healing and the patient’s willingness/ability 
to participate in all post-operative activities must also be considered and addressed prior to surgery.2,16

Some persons may have a pressure injury caused by a one-time only incident and they are at low risk of recurrence, so 
early surgical management may be appropriate, especially if it helps them to reintegrate to their community or return 
to work earlier.

The focus of post-operative flap care should be protecting the blood supply to the incisions from pressure and tension 
through the use of pressure redistribution techniques. These techniques might include the use of a pressure  
redistribution surface capable of reducing shear and pressure.

The recurrence rates for pressure injuries treated with plastic surgery have been reported to be high (13 – 31%).132-134 
Risk factors contributing to recurrence should be assessed and reassessed at regular intervals.135 For persons with a 
spinal cord injury and risk of pelvic recurrence, Morel el al. reported approximately half (n=85) has a recurrence and in 
one-third the recurrence was at the surgical site.136 To prevent recurrence it is crucial to engage the patient in  
per-operative care planning and to involve the rehabilitation team early after surgery.
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4.2 Optimize the local wound environment

4.2.1 Cleansing: Wound cleansing and irrigation promote the removal of exudate, slough, debris (dressing) and  
bacterial contaminants from pressure injuries, as well as the periwound skin. Use room temperature fluids at a  
pressure between 8-15 psi to cleanse a wound using up to 100-150 mls of solution. Larger PIs may require more  
cleansing fluids.137,138

Discussion: Optimizing local wound healing is multifaceted. Expert opinion recommends that:

•	 Pressure injuries and surrounding skin can be cleansed using solutions with low toxicity such as saline, water84 or 
acetic acid (0.5%–1.0%)

•	 Tap water should not be used for wound cleansing for persons who are immuoe-compromised2

•	 Aseptic technique using sterile products should be applied for persons who are immuno-compromised2

•	 Irrigation of wounds should be avoided when you cannot see where the solution is going or cannot retrieve/ 
aspirate the irrigation solution84

•	 Cleansing solutions containing surfactants and/or antimicrobials can be effective in critically colonized or infected 
wounds.2 Clinicians should  be aware of the cytotoxicity of each solution, appropriate concentrations and the  
individual wound requirements when choosing the most appropriate solution86

•	 Ensure skin cleaners are not used as wound cleansers139

•	 Cleansing the periwound skin is associated with reduction of skin microbials for up to 24 hours2

•	 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 is likely to cause pain during dressing change. The routine practice of using abrasive materials 
and gauze to scrub the wound surface is discouraged. Use of analgesics prior to wound cleansing should be  
considered.

For more information on cleansing, see Chapter 4: Best Practice Recommendations for the Prevention and  
Management of Wounds: An Overview - Section 4.2.1.15

Wounds Canada Product Picker: Skin and Wound Clean-up. Available at: https://www.woundscanada.ca/
health-care-professional/resources-health-care-pros/library/183-resources-industry-partner/288-product-picker

4.2.2 Debriding 

Discussion: Debridement of healable pressure injuries continues to be recommended when compatible with patient 
goals, the comprehensive wound assessment, underlying medical/ surgical issues, the environment, the scope of  
practice of the person conducting the debridement and the resources available for the various debridement  
methods.84,140 As described in Chapter 4: Best Practice Recommendations for the Prevention and Management of 
Wounds: An Overview15 there are many methods of debridement to remove, “necrotic material, eschar, devitalized 
tissue, sero-crusts, infected tissue, biofilm, hyperkeratosis, slough, pus, hematomas, foreign bodies, debris, and bone 
fragments from a wound to promote wound healing”.15,141

Surgical debridement of pressure injuries is recommended in the presence of advancing cellulitis, crepitus, fluctuance 
and/or sepsis from wound-related infection and considered with the presence of undermining, tunneling or extensive 
necrosis.2 For non-healable wounds, only conservative debridement should be performed.

Assessing the underlying vascular supply is critical to pre-planning any surgical event.15 It is recommended that dry, 
stable eschar on ischemic limbs not be debrided.2,141 Debridement methods may be selective (removing only  
non-viable tissue).

For more information on debridement see Chapter 4: Best Practice Recommendations for the Prevention and  
Management of Wounds: An Overview.15

 

https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/library/183-resources-industry-partner/288-product-picker
https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/library/183-resources-industry-partner/288-product-picker
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4.2.3 Managing bacterial balance 

Discussion: Bacterial balance is essential for wound healing.143,144 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 and optimizing the wound environment including removal of slough.90 Wound  
deterioration or failure to progress toward healing is an indicator of potential wound infection when other potential 
causes have been managed. Therefore, the rate of healing in conjunction with subtle or overt signs of infection can 
help to guide intervention decisions.90

Standard medical practice for osteomyelitis also includes a prolonged course of antibiotics of at least a six-week  
duration. If surgical intervention is planned, the infected bone should be resected prior to surgical closure.145

For more information on managing bacterial balance see Chapter 4: Prevention and Management of Wounds: An  
Overview15 and the International Wound Infection Institute’s Slough: Composition, Analysis and Effect on Healing.142

4.2.4 Managing moisture balance 

Discussion: Moisture balance within the wound base can be achieved through dressing selection. Dressings should be 
selected according to the amount of available moisture within the wound bed and the cause of any excess of wound 
drainage. An increase in wound exudate may be the result of recurrent trauma, unmanaged co-morbidities, such as 
congestive heart failure, or wound infection. These comorbidities should be addressed. For more information on  
managing moisture balance, see: Chapter 4: Prevention and Management of Wounds: An Overview.15

4.3 Select the appropriate dressing and/or advanced therapy

Discussion: Research indicates that application of a prophylactic dressing can influence the microclimate of the 
wound and periwound area. In some cases, the construction of prophylactic dressings significantly influences moisture 
trapping and humidity close to the skin. Accumulation of moisture at the skin surface decreases the ability of some 
dressings to work effectively.2 For some care settings, use of a prophylactic dressing may not be appropriate due to 
toileting preferences, incontinence (fecal and/or urine).

Emerging evidence suggests that a dressing with a slippery backing placed over areas at risk for pressure injury  
development may help to reduce friction and shear and lower the incidence of pressure injuries.147 

A systematic review by Clark et al. studied the evidence regarding the use of prophylactic dressings for the  
prevention of pressure injury.146 They report that several cohort studies, weak RCTs and case series all suggested 
that the introduction of a dressing as part of pressure ulcer prevention may assist to reduce pressure ulcer  
incidence associated with medical devices, especially in immobile intensive care unit patients. Silicone dressings, 
film and foam dressings have been studied for their use as a preventative measure to protect bony prominences 
for those at risk of pressure injury. Clark et al. commented on dressings for wound healing by stating they did not 
identify clinical evidence that one dressing type was more effective than other dressings. One identified RCT  
suggested that dressings can be of use for preventing wounds. This study found that the, “placement of a soft 
silicone foam dressing over the sacrum significantly reduced the incidence of pressure ulcers compared to similar 
patients who received preventive care but no dressing”. The RNAO (2024) state: “that nurses and health providers 
apply multilayer foam silicone dressings as a prophylactic measure for individuals at risk of pressure injuries, in 
addition to other preventative care strategies. These dressings should be applied to specific at-risk body locations, 
considering the potential for shearing,friction, and pressure.”16

https://woundinfection-institute.com/wp-content/uploads/MULTI23_CS_IWII-Slough_WINT-web.pdf
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Electrical stim-
ulation therapy 
(EST)

EST has been demonstrated to be effective in enhancing the healing of recalcitrant Category/
Stage 2, 3 and 4 pressure injuries.16 There are 12 randomized controlled studies involving the 
study of a total of 404 subjects. No new trials were identified for this update.

Ten of the 12 studies report that EST accelerated wound healing compared with subjects in the 
control group. The results of these clinical trials are to be combined in a meta-analysis.148  
Preliminary findings demonstrated a significant increase in closure rates of pressure injuries of 
EST compared with controls.149 

Meta-analysis identified 17 studies with 768 randomized participants that showed that EST could 
both reduce pressure injury area and accelerate the healing of pressure ulcers.150

Platelet-derived 
growth factor 
(PDGF-BB) 

The clinical evidence on platelet-derived growth factor (PDGF) suggests that PDGF-BB may 
improve healing of pressure injuries. However, the evidence is not sufficient to recommend this 
treatment for routine use (cost).2

In the past, three trials (RCTs) examined the impact of using PDGF on pressure injuries. Only one 
reported a significant increase in wound healing rate for chronic pressure injuries treated with 
PDGF-BB.151

Electromagnetic 
therapy (EMT)2

EMT could be considered a treatment for recalcitrant Category/Stage 2, 3 and 4 pressure injuries. 
The literature reports two randomized controlled trials (RCTs), involving 60 participants. Both 
trials compared the use of EMT with sham EMT, although one of the trials included a third arm 
in which only standard wound care was applied. The results of this review provided no strong 
evidence of benefit in using EMT as an adjunctive modality to treat chronic pressure injuries.148 
In addition, the RNAO state: “nurses and health providers, in collaboration with the person and 
their essential caregivers, consider using electrical stimulation for treatment of pressure injuries 
if the person meets indications and there are no contraindications”.16

Negative pres-
sure wound 
therapy (NWPT)2

The evidence for the use of negative pressure wound therapy with pressure injuries is not  
sufficient to recommend its use; more research is needed. In three studies, the wound  
improvement was similar with NPWT when compared with standard care.152

NPWT may be considered in the preparation of pressure injuries prior to surgical closure, with 
the aim of reducing the wound surface area and to stimulate wound bed vascularization, but no 
RCTs have been published to support this application.

As found in the Cochrane Review published in 2008 and reviewed in 2011, there are now seven 
trials (RCTs) that report the effects of NPWT on chronic wounds but only one on patients with 
chronic pressure injuries.153 At present, there is no meta-analysis published on the effects of 
NPWT on chronic pressure injuries specifically. Recently the RNAO stated: “that nurses and health 
providers, in collaboration with the person and their essential caregivers, consider using  
negative pressure wound therapy for treatment of pressure injuries if the person meets  
indications and there are no contraindications.”16

Ultraviolet light 
C (UVC) 

One small RCT (n = 16) demonstrated that UVC combined with standard wound care generated a 
greater effect on wound healing of chronic pressure injuries154 than standard wound care alone; 
however, no evidence exists to clarify whether UVC or ultrasound, used alone, exerts any  
beneficial effect.155

One study reported a significant reduction in semi-quantitative swab results following a single 
treatment with UVC.156 If one of the goals of care is to reduce bacterial burden in clean but  
critically colonized Category/Stage 3 and 4 pressure injuries, UVC may be considered but should 
not be used instead of other products, dressings or therapies to reduce bacterial burden.2

Table 5: Additonal Therapies
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Dressings/devices should be selected to contain wound exudate and maintain exudate off periwound skin with slight 
moisture at wound base.83 It is also important to choose products that will prevent trauma or injury to fragile/friable 
tissue—including the periwound area—such as those that are silicone based or non-adherent.78

Dressing considerations for non-healable wounds may include the use of products that reduce moisture, bacteria and 
odour and are atraumatic to reduce painful removal and contribute to conservative debridement. The use of advanced 
active therapies is often contraindicated when goals are not related to healing.28,84  

There are various categories of antimicrobial dressings, including antiseptics and products containing silver, honey, 
slow-release iodine and polyhexamethylene biguanide (PHMB). Topical antimicrobial dressings are to be discontinued 
once critical colonization has been corrected or if a beneficial effect is not evident after two to four weeks of use.28, 84 
Topical dressings exist to reduce matrix metalloproteinases (MMPs) and can be used in combination with topical  
antimicrobials or systematic anti-inflammatories/antimicrobials.28,84

Additional Therapies and Devices

Additional therapies and device options are available to promote PI healing.2,16 Determining when to introduce  
additional therapies is a discussion that should include the patient, care partners and team.28 A person with a  
hard-to-heal pressure injury may be a candidate for these  therapies when other aspects of the treatment plan have 
been optimized. These are therapies that support, enhance or replace traditional therapies (see Table 5: Additional 
Therapies).

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

Discussion: Clear instructions to all care providers, including the person at risk or with a pressure injury, care partners 
and family are essential. The team should have the confidence to implement and maintain the individualized pressure 
injury prevention and treatment plan because they have the appropriate knowledge and training. Education on the 

Warming  
therapy

Two RCTs support the use of the warming therapy or noncontact normothermic wound therapy 
(NNWT) in the treatment of chronic pressure injuries. Subjects received three treatments daily 
during which the dressing was warmed for one hour. The results of the two trials are similar and 
report an increased healing rate for the warming therapy group.157,158

Laser Two trials (RCTs) on the use of laser as an adjunctive therapy in the treatment of chronic pressure 
injuries reported no difference between laser therapy and standard wound care, which presents 
a contradiction to what may be believed in clinical practice.154,158

Topical oxygen 
therapy (TOT)

Only one research study has been completed on the subject and it included only three  
patients.159 Results showed a positive effect on the healing rate, but more research is needed to 
confirm that TOT is a useful adjunctive modality in the treatment of chronic pressure injuries.

Ultrasound  
therapy2

Three RCTs involving146 subjects have been published on the use of ultrasound therapy in the 
treatment of chronic pressure injuries.
Results showed no significant difference in healing rates between the ultrasound treated and 
the control group.152,160

Hyperbaric 
oxygen therapy2

Hyperbaric oxygen therapy is considered useful for ischemic wounds, but there is a lack of data 
concerning the correlation of this modality and the treatment of chronic pressure injuries. No 
RCTs on the subject have been found.161

Skin equivalents The literature review did not find a single published RCT exploring the effect or benefit of skin 
equivalents on chronic pressure injuries. There is insufficient scientific evidence to support their 
use at this time.

Proteases  
modulating2

The literature review did not find a single published RCT exploring the effect or benefit of  
protease modulating products on hard to heal pressure injuries. For example, use of protease 
modulating products may be of benefit for chronic pressure injuries only when all underlying 
factors have been optimized.
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prevention and management of pressure injuries should be designed to incorporate the principles of age-specific 
learning and the level of information required by all team members. The mode of delivery must be flexible to  
accommodate the needs of the learner. To maximize retention of information and to facilitate translation into  
practice,16 information needs to be presented at a level that is appropriate for the target audience. 

Health-care providers may think they are addressing lifestyle factors by simply telling the patient they need to stop  
activities or stay in bed; however the best approach is to work with the individual to assist them to find ways to  
continue to participate in their life while managing pressure and shear forces. 

Patients should also be encouraged to reposition themselves when they have the ability to do so. Education should 
include information regarding appropriate use of therapeutic surfaces, the roles of various health professionals,  
strategies to manage pain and discomfort, expected outcomes and duration of treatment, if known.2,16

Individuals with spinal cord injuries who have a wound often depend on informal care partners for follow-up and 
prevention, and health-care professionals in non-SCI specialties often lack the knowledge needed to manage pressure 
injuries in this specific patient group. Tailored education and peer support help self-managing individuals set  
boundaries, be assertive and cultivate a positive attitude when dealing with pressure injuries.81

Patient and Care Partner Resources

Wounds Canada 
Pressure Injuries: The problem and the solution: Action is needed to prevent pressure injuries. Available at:  
https://www.woundscanada.ca/docman/public/1842-pressure-injuries-action-sheet-a-1595e/file 

Caring for Pressure Injuries at Home. Available at:  
https://www.woundscanada.ca/docman/public/patient-or-caregiver/1691-home-pi-care-1940e/file

Do It Yourself Skin Health Series. 
All Types of Wounds, Pressure Injury, Incontinence Associated Dermatitis
Available at: https://www.woundscanada.ca/patient-or-caregiver/resources/diy-series

Wounds International
Pressure Ulcers and Skin Tone. Available at: https://woundsinternational.com/made-easy/pressure-ulcers-and-skin-
tone/ 

Health-care professionals: Engaging health-care professionals in comprehensive, evidence-based educational skin 
and wound care programs is an essential component of effective pressure injury prevention and management.  
Programs need to be readily available and funded for health-care professionals, with implementation across the 
continuum of care6,2 to ensure accurate, consistent and uniform assessment, treatment and management of pressure 
injury prevention programming for the interdisciplinary team.44 RNAO (2012) has available an implementation toolkit to 
support uptake of best practice.162 

This is important, as Magnan and Maklebust identified a relationship between scores on Braden subscales and nurses’ 
selection of commonly used best practice interventions for pressure injuries prevention.163 Their data analysis provided 
evidence that accurate risk assessment promotes increased attention to preventative measures, thereby reinforcing the 
importance of staff education programs focused on both accuracy of pressure injury risk assessment and aggressive 
preventative interventions.163

Education programs should outline the roles of health-care professionals in the prevention of pressure injuries, 
including skin inspection for signs of pressure injuries, skin care regimens, pressure management, reduction of friction 
and shear injuries, positioning and transfer techniques 44 and monitoring for poor nutritional status.2,16

https://www.woundscanada.ca/docman/public/1842-pressure-injuries-action-sheet-a-1595e/file
https://www.woundscanada.ca/docman/public/patient-or-caregiver/1691-home-pi-care-1940e/file
https://www.woundscanada.ca/patient-or-caregiver/resources/diy-series
https://woundsinternational.com/made-easy/pressure-ulcers-and-skin-tone/
https://woundsinternational.com/made-easy/pressure-ulcers-and-skin-tone/
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Critical analysis and auditing of current practice and outcomes, formation of an interdisciplinary team, development of 
simple prevention protocols, selection of therapeutic pressure redistribution surfaces and mandatory staff training164 
have all been identified as essential for program success.

Detailed components of education for health-care professionals should include instruction on how to achieve accurate 
and reliable risk assessments by incorporating clinical judgment of risk factors, and how to conduct comprehensive 
skin assessments, including special assessment techniques for unblanchable erythema, especially for those with darker 
skin tones.89 Education should also include the development of the integumentary system and the differences across 
the age span. The importance of documentation of all risk and skin assessments and the necessity for ongoing  
assessment to detect early signs of pressure damage are described as essential in ensuring accurate communication 
within the integrated team, providing evidence that care planning is appropriate and is serving as a benchmark for 
monitoring progress.2

Educational programs also need to include strategies to differentiate pressure injuries from other types of wounds and 
the appropriate use of a classification system, including the appearance of different tissue types. Training regarding  
repositioning strategies and the use and maintenance of pressure management devices is essential for all those  
involved in the prevention and care of pressure injuries, including the person at risk of or with a pressure injury.2,44 
Prevention programs should be structured, organized, comprehensive, sustainable and be updated on a regular basis 
to incorporate new evidence and technologies.6 Integrating a process for continuous program improvement (including 
understanding the root cause) and evaluation into the planning process is essential.165

The creation of pressure injury prevention teams, use of champions to assist with local implementation of pressure 
injury prevention programs, establishment of goals for pressure injury reduction and maintenance of data on  
identification, prevention and outcomes assists facilities with the evaluation of their nursing practice based on 
nurse-sensitive indicators.166 Identification of facility-wide barriers, including failure to consistently differentiate  
community-acquired versus hospital-acquired pressure injuries, is also important for the creation of successful pressure 
injury prevention and management programs.165 

Additional quality improvement strategies to facilitate culture change should include health-care professionals in  
partnership with patient and care partners. Activities include, but are not limited to, involvement in  
skin-care-unit-based council meetings and activities, lectures, newsletters, informal one-on-one bedside clinical  
instruction, networking opportunities, positive feedback and reinforcement of learning.6,167  

Technology-assisted education, including web-based training modules and resources, has been identified as an  
effective method to improve knowledge and the abilities of health-care professionals in pressure injury risk assessment 
and pressure injury identification and staging.168

Step 5: Evaluate Outcomes

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

Discussion: Through the use of validated tools, the clinician can determine if the goals of the prevention or treatment 
plan have been met.169 Prevention of pressure injuries is the ultimate goal; however, if wounds occur, signs of progress 
toward healing should be evident for most wounds within two weeks of treatment.170 

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

Discussion: Goals of care such as the maintenance of skin health, pressure injury prevention and wound closure,  
quality-of-life issues and symptom control may not occur until all the underlying causes have been optimized. It is  
important to return to the assessment and recommendations and re-evaluate and potentially revise the treatment plan 
to address gaps and areas for modification. As well, at all transitions of care between health-care settings, it is  
important to reassess goals of care. 
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Reassess the patient, wound and environment: Validated and reliable tools that have been tested for responsiveness 
are essential in assisting the wound team in evaluating wound healing and other wound-related goals.11 If wound  
closure is expected, goals should be based on the patient’s condition and ability to heal. If there is no evidence of  
progress toward the goals within two weeks, a return to Step 1 of the Wound Prevention and Management Cycle 
(WPMC) reassessment of the patient and wound is required. Goals and plan of care may need to be adjusted based on 
the new assessment. Although rare, chronic pressure injuries that are not healing as expected can become malignant 
and form a Marjolin’s ulcer. A biopsy of the wound during reassessment may be considered.171

Reassess the system: A root cause analysis (RCA) process, as recommended by the NPIAP, provides a systematic 
process to assist a facility to, “gain insight into the development of a pressure injury through a review of the timeline of 
events. In this case, using the PCA process could be used for all facility acquired pressure injuries.”170 Such a review can 
help to identify why a PI developed and what strategies, including improvement to the facility’s skin management  
program, can be implemented to prevent further pressure injuries. The NPIAP emphasizes that an RCA is to be an 
opportunity for the team to look at all levels of their organization for improvement and for ways to lower risk.170 The 
NPIAP also recommends that quality councils track trends using event forms such as the RCA, to identify and  
investigate facility acquired pressure injuries.2 These trends can then be compared with similar facilities to assist with  
benchmarking. 

Soban et al. (2016) identified five essential components of pressure injury prevention toolkits,169 such as he Veterans 
Health Administration (VHA) Handbook (2019)172 and the Agency for Healthcare Research and Quality173 toolkit for PI 
prevention. These components include policy, committee/team, wound specialist/team, monitoring performance and 
staff education. Evaluation of these components on a regular basis is crucial to ensure pressure injury prevention  
program success and show improvement over time.

Evidence suggests that a well-designed pressure injury prevention program can reduce the incidence of pressure  
injuries in an acute orthopedic environment.174

Evaluation of prevention equipment, devices and supplies: All equipment, such as pressure redistribution surfaces 
and medical devices used by patients, needs to be regularly maintained and re-evaluated. These activities must be 
documented. Most equipment manuals will provide information on preventative maintenance requirements as well 
as the life expectancy of the equipment. The appropriateness of a well-maintained piece of equipment for a specific 
patient also needs regular evaluation. Ideally, this evaluation should occur annually or with any change in equipment/
device. 
Evaluation of supplies should also occur regularly. Cost effectiveness, rather than straight cost, should be considered 
in conjunction with patient satisfaction and care provider satisfaction. This has been of increased concern during the 
coronavirus pandemic where patient,175 care partner, health-care provider and systems were under increased  
pressure.176,178 More research is needed to understand the Canadian context.178

Evaluation of policy/programs: The RNAO has made the following recommendation for the evaluation of policies 
and programs: “Organizations must lead and provide the resources to integrate pressure injury management best 
practices into standard and interprofessional clinical practice, with continuous evaluation of outcomes”.16 The provision 
of, “organizational support”, including identification of barriers to implementation, decision support tools, a  
communication mechanism and standardized metrics were identified as key to the successful implementation of  
pressure injury best practices.16 Collaboration with the integrated team to support best practices and identify resources 
was also highlighted as an important component of quality management of pressure injuries.

Staff-to-patient ratios: During the coronavirus pandemic the risk of pressure injuries increased related to staffing 
challenges179 and increased use of medical devices. Researchers found that low saturation of oxygen and several 
non-modifiable variables increased the risk of developing dependency-related injury.175 Specifically, anterior pressure 
ulcers were related to proning and mechanical ventilation, and the use of invasive medical devices such as urinary 
catheters, feeding tubes and central venous and arterial lines,180 and with longer lengths of stay.179



BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | 37 

It is well documented that the ratio of patients to staff has also been identified as having an impact on pressure injury 
occurrence. A systematic review by Backhaus et al. found that the availability of more staff resulted in a decrease in 
pressure injury development.181 

Prevalence and incidence studies using validated collection tools and focused audits have been identified as useful 
methods to monitor performance, interventions and outcomes, as well as embedding prevalence of pressure injury 
studies into assessment of risk/quality and professional practice.182 Quality indicators such as those identified by  
national accreditation organizations should also be used to monitor outcomes.6

Review of patient records, and the use of administrative health databases such as the Discharge Abstract Database has 
not presented valid and reliable data about pressure injuries and often under-predicts prevalence rates.183 It is  
recommended that more attention be focused on the quality of documentation of the data to enable the reliable use 
of the electronic patient record for data collection in the future.6

Evaluation of committee and teams: Quality reviews assist with the assessment of teams and culture. Sullivan  
identified key recommendations to prevent hospital-acquired pressure injuries with a “focus on accountability,  
continued measurement of performance, staff autonomy with interventions, consistency in staff training relating to 
documentation and recognition of front-line staff success”.75 

According to Bales et al., sustainability requires an environmental assessment to determine the existence of strong 
leadership, involvement of staff in decision-making and a desire of the team to develop and foster relationships.78  
Hospitals with a wound care specialist staff resource had a high association of successful performance monitoring, staff 
education and lower pressure injury rates. Further studies are needed to investigate the relationship between key  
operational components to prevent pressure injuries and the influence of a wound-care specialist.172 Staffing should 
also be considered when evaluating a pressure injury program. Trinkoff et al. noted that higher turnover of CNA staff 
was linked to higher rates of pressure injuries.184

Organizational Culture: Successful pressure injury prevention programs require assessments of communication and 
routines. Niederhauser et al. recommend evaluating routine care and communication strategies to improve  
programs.185 Evaluating practices and bundling common care activities can successfully assist care partners with  
prevention activities when added to routine practices already built into their day.

The Attitude towards Pressure ulcer Prevention instrument (APuP) may help to illuminate
some of the barriers to prevention. This instrument has been designed to measure five factors:186,187

1.	 Attitude toward personal competency to prevent pressure ulcers,
2.	 Attitude toward the priority of pressure ulcer prevention,
3.	 Attitude toward the impact of pressure ulcers,
4.	 Attitude toward responsibility in pressure ulcer prevention,
5.	 Attitude toward confidence in the effectiveness of prevention.

With appropriate, multifaceted education, adherence to guidelines increases.188 Paquay et al. also found that while 
almost all recommended prevention strategies were implemented, repositioning in bed and in the armchair decreased 
significantly, likely because the nurses mistakenly believed the pressure management materials in place were  
sufficient and, therefore, repositioning was unnecessary. Knowledge of pressure injuries and pressure injury prevention 
is not enough—the attitudes of nurses toward pressure injuries are significantly correlated with the implementation of 
prevention activities.188

Evaluation of education programs and the health-care team: Interdisciplinary education should be standardized 
and reviewed for application of knowledge.16 The RNAO recommends pre- and post-assessment of knowledge related 
to pressure injury prevention. Assessments of knowledge transfer to practice should be assessed through audits and 
case study exercises. Recommendations related to frequency or timing of post evaluations are lacking in the literature. 
The RNAO recommends post-test assessment of knowledge, attitudes and skill to reinforce previous learning.16
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The Pieper Pressure Ulcer Knowledge Test (PPUKT) is a valid and reliable tool to assess knowledge of pressure injury 
prevention and management and has been in use since 1995.189 In 2014, Pieper and Zulkowski added improvements to 
their test and renamed it the Pieper/Zulkowski Pressure Ulcer Knowledge Test (PZ-PUKT); however, this has not been 
tested for validity and reliability.97

5.3 Ensure sustainability to support prevention and reduce risk of recurrence

Discussion: Sustainability of an individualized pressure injury prevention protocol or maintenance of a healed  
pressure injury is dependent on access to appropriate equipment and services, collaboration among the person with 
or at risk for a pressure injury, their care partners, service providers and the interprofessional team of health-care  
professionals and other care and service providers. This is especially important with any transitions of care. During 
these times patients, care partners and health-care providers all benefit when clear communication is used to  
reiterate focus on pressure injury prevention and the current plan of care.53,190 Ongoing evaluation, as well as clear, 
effective communication regarding the plan and follow-up, is required by all involved across the continuum of care. 

At the system and institutional levels, successful sustainability of pressure injury prevention programs was described by 
Bales and Padwojski as dependent on strong leadership and management skills to identify prevention as a key priority 
within organizations and promote the involvement of staff in decision-making and interdisciplinary participation to 
ensure optimal outcomes.78 In addition, a systematic review by Sullivan et al. identified that measures of performance, 
such as conducting quarterly prevalence studies and continually monitoring all hospital-acquired pressure injuries, 
were key components to sustaining improvements.75 Prompt identification of pressure injuries that fail to progress 
to sustained closure is essential for reassessment and evaluation of the treatment plan. As well, a rapid response to 
Category/Stage 1 injuries, including pressure management strategies, will provide a sustainable, cost-effective model 
to support improved outcomes.

Conclusion

Prevention of pressure injuries is of paramount importance in any health-care setting.2,16 Despite a focus on prevention 
to date, pressure injury incidence rates have not significantly decreased. An integrated approach focused on  
prevention is required across all areas of health-care systems to make a significant difference in incidence rates. For 
optimal acceptance and effectiveness, integrated teams need to include other departments, such as purchasing and 
housekeeping, and be driven by well-informed patients, care partners and their families. Collaboration and  
communication across all departments and sectors of care are vital to ensure that outcomes are optimal. 

Immediate implementation of pressure management strategies has been shown to be effective when a Category/
Stage 1 pressure injury is identified, yet our systems may not be set up to support this rapid response, even though it is 
important they be structured to facilitate it. It is also important to return to the basics of prevention: look at all surfaces 
upon which the person at risk for, or with, a pressure injury sits or lies, as well as at transfer techniques during all points 
of care, such as in acute care, operating and interventional room tables, emergency room stretchers, ambulatory  
departments, rehabilitation settings, community and long-term care. Focusing on treating the potential causes of  
pressure injuries is essential, while at the same time remembering that not all pressure injuries are preventable.42

In all cases of injury prevention or management, customized plans of care should be implemented. The use of metrics 
to monitor clinical outcomes is essential to drive culture and practice changes that may be necessary to prevent and 
manage pressure injuries. Identification of facility barriers and implementation of strategies to resolve these issues are 
imperative to support the changes required.

Pressure injury prevention and management have now been recognized as measures of quality by Accreditation  
Canada in both long-term care and hospitals, and national hospital pressure injury rates are being reported, with  
facilities being named.

It is time to ensure that pressure injury prevention becomes a critical component of all aspects of safe patient care. 
Prevention is key!



BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | 39 

1.	 Woodbury MG, Houghton PE. Prevalence of pressure ulcers in 
Canadian healthcare settings. Ostomy Wound Manage. 2004 
Oct;50(10):22-4, 26, 28, 30, 32, 34, 36-8.

2.	 European Pressure Ulcer Advisory Panel, National Pressure Injury 
Advisory Panel and Pan Pacific Pressure Injury Alliance. Preven-
tion and Treatment of Pressure Ulcers/Injuries: Clinical Practice 
Guideline. The International Guideline. Emily Haesler (Ed.). 
EPUAP/NPIAP/PPPIA: 2019. 1-408. Available from: www.interna-
tionalguideline.com

3.	 Sibbald RG, Queen D. Demonstration project for community 
patients with lower leg and foot ulcers: a collaborative project of 
the University of Toronto, Women’s College Hospital, Registered 
Nurses’ Association of Ontario, Toronto CCAC and Peel CCAC. 
Wound Care Canada. 2007;5(suppl 1):2-60.

4.	 Siotos C, Bonett AM, Damoulakis G, Becerra AZ, Kokosis G, Hood 
K, et al. Burden of pressure injuries: findings from the global 
burden of disease study. Eplasty. 2022 Jun 13:22:e19.

5.	 Padula WV, Delarmente BA. The national cost of hospital-ac-
quired pressure injuries in the United States. Int Wound J. 2019 
Jun;16(3):634-640. DOI: 10.1111/iwj.13071

6.	 Parslow N, Campbell K, Fraser C, Harris C, Kozel K, Kuchnker J, et 
al. Risk assessment & prevention of pressure ulcers. Supplement. 
Registered Nurses’ Association of Ontario. Toronto, Ontario, 
Canada: 2011.

7.	 Padula WV, Pronovost PJ, Makic MBF, Wald HL, Moran D, Mishra 
MK, et al. Value of hospital resources for effective pressure injury 
prevention: a cost-effectiveness analysis. BMJ Qual Saf. 2019 
Feb;28(2):132-141.

8.	 Chan B, Ieraci L, Mitsakakis N, Pham B, Krahn M. Net costs of 
hospital-acquired and pre-admission PUs among older people 
hospitalized in Ontario. J Wound Care. 2013 Jul;22(7):341-2, 344-6. 
DOI: 10.12968/jowc.2013.22.7.341

9.	 Vanderwee K, Defloor T, Beeckman D, Demarré L, Verhaeghe S, 
Van Durme T, et al. Assessing the adequacy of pressure ulcer pre-
vention in hospitals: a nationwide prevalence survey. BMJ Qual 
Saf. 2011 Mar;20(3):260-7. DOI: 10.1136/bmjqs.2010.043125

10.	 Delmore B, Ayello EA, Smart H, Tariq G, Sibbald RG. National 
Pressure Ulcer Advisory Panel (NPUAP). NPUAP pressure injury 
stages. Adv Skin Wound Care. 2019 March; 32(3):131-138. DOI: 
10.1097/01.ASW.0000553108.70752.f6

11.	 National Pressure Injury Advisory Panel (NPUAP). Pressure injury 
staging illustrations. 2016. Available from: https://npiap.com/
page/PressureInjuryStages

12.	 National Pressure Ulcer Advisory Panel (NPUAP). National 
Pressure Ulcer Advisory Panel (NPIAP) announces a change in 
terminology from pressure ulcer to pressure injury and updates 
the stages of pressure injury. 2016. Available from: https://npiap.
com/page/PressureInjuryStages

13.	 Nundy S, Cooper LA, Mate KS. The quintuple aim for health care 
improvement: a new imperative to advance health equity. JAMA. 
2022 Feb 8;327(6):521-522. DOI: 10.1001/jama.2021.25181

14.	 Orsted HL, Keast DH, Forest-Lalande L, Kuhnke JL, O’Sulli-
van-Drombolis D, Jin S, et al. Skin: anatomy, physiology and 
wound healing. In:Kuhnke JL, Burrows CA, Evans RM, Orsted HL, 
Rosenthal S, editors. Best practice recommendations for skin 
health and wound management 2025. Toronto (ON): Wounds 
Canada; 2025. DOI: 10.56885/PEWY3827

15.	 Orsted HL, Keast DH, Forest-Lalande L, Kuhnke JL, O’Sulli-
van-Drombolis D, Jin S, et al. Best practice recommendations for 
the prevention and management of wounds: an overview. In: 
Kuhnke JL, Burrows CA, Evans RM, Orsted HL, Rosenthal S, edi-
tors. Best practice recommendations for skin health and wound 

management 2025. Toronto (ON): Wounds Canada; 2025. DOI: 
10.56885/CVEU6924

16.	 Registered Nurses’ Association of Ontario (RNAO). Pressure Injury 
Management: Risk Assessment, Prevention and Treatment. 4th 
ed. 2024. Available from: https://rnao.ca/bpg/guidelines/pres-
sure-injuries

17.	 Shiferaw WS, Akalu TY, Mulugeta H, Aynalem YA. The global bur-
den of pressure ulcers among patients with spinal cord injury: a 
systematic review and meta-analysis. BMC Musculoskelet Disord. 
2020 May 29;21(1):334. DOI: https://doi.org/10.1186/s12891-020-
03369-0

18.	 Fisher A, Wells G, Harrison M. Factors associated with pres-
sure ulcers in acute care hospitals. Adv Skin Wound care. 2004 
Mar;17(2):80-90. DOI: 10.1097/00004650-200409000-00007

19.	 Pillen H, Miller M, Thomas J, Puckridge P, Sandison S, Spark JI. 
Assessment of wound healing: validity, reliability, and sen-
sitivity of available instruments. Wound Practice Research. 
2009;17(4):208–217. Available from: https://www.researchgate.
net/publication/236176941_Assessment_of_wound_healing_va-
lidity_reliability_and_sensitivity_of_available_instruments

20.	 Thompson N, Gordey L, Bowles H, Parslow N, Houghton P. Reli-
ability and validity of the revised photographic wound assess-
ment tool on digital images taken of various types of chronic 
wounds. Adv Skin Wound Care. 2013 Aug;26(8):360-73. DOI: 
10.1097/01.ASW.0000431329.50869.6f

21.	 Bates-Jensen B, Sussman C. Tools to measure wound healing. In: 
Sussman C, Bates-Jensen B, editors. Wound care: a collaborative 
manual for health professionals. 4th ed. Baltimore, MD: Lippin-
cott, Williams & Wilkins; 2012. p. 131–161.

22.	 Broman KK, Gaskill CE, Faqih A, Feng M, Phillips SE, Lober WN, 
et al. Evaluation of wound photography for remote postopera-
tive assessment of surgical site infections. JAMA Surg. 2019 Feb 
1;154(2):117-124. DOI: 10.1001/jamasurg.2018.3861

23.	 Posthauer ME, Dorner B, Collins N. Nutrition: a critical component 
of wound healing. Adv Skin Wound Care. 2010 Dec;23(12):560-72; 
quiz 573-4. DOI: 10.1097/01.ASW.0000391185.81963.e5

24.	 Mackay E, Kuhnke JL, Dann LJ. Nutrition for wound prevention 
and healing. In: Orsted HL, Keast DH, Forest-Lalande L, Kuhnke 
JL, O’Sullivan-Drombolis D, Jin S, et al. Best practice recommen-
dations for the prevention and management of wounds: an over-
view. Toronto (ON): Wounds Canada; 2025. Appendix, Nutrition 
for wound prevention and healing. DOI: 10.56885/CVEU6924

25.	 Woo K, Sibbald G, Fogh K, Glynn C, Krasner D, Leaper D, et 
al. Assessment and management of persistent (chronic) and 
total wound pain. Int Wound J. 2008 Jun;5(2):205-15. DOI: 
10.1111/j.1742-481X.2008.00483.x

26.	 Frescos N. Assessment of pain in chronic wounds: a survey 
of Australian health care practitioners. Int Wound J. 2018 
Dec;15(6):943-949. DOI: 10.1111/iwj.12951

27.	 Registered Nurses’ Association of Ontario (RNAO). Assessment of 
pain: questions to consider during assessment of pain (PQRST). 
2013. Available from: https://rnao.ca/sites/rnao-ca/files/Asses-
sAndManagementOfPain2014.pdf

28.	 Sibbald RG, Krasner DL, Woo KY. Pressure ulcer staging revisit-
ed: superficial skin changes & deep pressure ulcer framework. 
Adv Skin Wound Care. 2011 Dec;24(12):571-80; quiz 581-2. DOI: 
10.1097/01.ASW.0000408467.26999.6d

29.	 Ohura T, Takahashi M, Ohura N. Influence of external forces (pres-
sure and shear force) on superficial layer and subcutis of porcine 
skin and effects of dressing materials: are dressing materials ben-
eficial for reducing pressure and shear force in tissues? Wound 
Repair Regen. 2008 Jan-Feb;16(1):102-7. DOI: 10.1111/j.1524-

References

http://www.internationalguideline.com
http://www.internationalguideline.com
http://www.internationalguideline.com
https://doi.org/10.1111/iwj.13071
https://doi.org/10.12968/jowc.2013.22.7.341
https://doi.org/10.1136/bmjqs.2010.043125
https://doi.org/10.1097/01.asw.0000553108.70752.f6
https://npiap.com/page/PressureInjuryStages
https://npiap.com/page/PressureInjuryStages
https://doi.org/10.1001/jama.2021.25181
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/728-chapter-3?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://rnao.ca/bpg/guidelines/pressure-injuries
https://rnao.ca/bpg/guidelines/pressure-injuries
https://doi.org/10.1186/s12891-020-03369-0
https://doi.org/10.1186/s12891-020-03369-0
https://doi.org/10.1097/00004650-200409000-00007
https://www.researchgate.net/publication/236176941_Assessment_of_wound_healing_validity_reliability_and_sensitivity_of_available_instruments
https://www.researchgate.net/publication/236176941_Assessment_of_wound_healing_validity_reliability_and_sensitivity_of_available_instruments
https://www.researchgate.net/publication/236176941_Assessment_of_wound_healing_validity_reliability_and_sensitivity_of_available_instruments
https://doi.org/10.1097/01.asw.0000431329.50869.6f
https://doi.org/10.1001/jamasurg.2018.3861
https://doi.org/10.1097/01.asw.0000391185.81963.e5
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/729-chapter-4?Itemid=101
https://doi.org/10.1111/j.1742-481x.2008.00483.x
https://doi.org/10.1111/iwj.12951
https://rnao.ca/sites/rnao-ca/files/AssessAndManagementOfPain2014.pdf
https://rnao.ca/sites/rnao-ca/files/AssessAndManagementOfPain2014.pdf
https://doi.org/10.1097/01.asw.0000408467.26999.6d
https://doi.org/10.1111/j.1524-475x.2007.00325.x


40 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | BEST PRACTICE RECOMMENDATIONS 2025

475X.2007.00325.x
30.	 Norton L, Coutts P, Sibbald RG. Beds: practical pressure 

management for surfaces/mattresses. Adv Skin Wound 
Care. 2011 Jul;24(7):324-32; quiz 333-4. DOI: 10.1097/01.AS-
W.0000399650.81995.6c

31.	 Orsted HL, Ohura T, Harding K. International review. Pressure 
ulcer prevention: pressure, shear, friction and microclimate in 
context. A consensus document. London: Wounds International; 
2010. Available from: https://woundsinternational.com/consen-
sus-documents/international-review-pressure-ulcer-preven-
tion-pressure-shear-friction-and-microclimate-context/

32.	 Brienza D. Friction-induced skin injuries—are they pressure 
ulcers? An updated NPUAP white paper. J Wound Osto-
my Continence Nurs. 2015 Jan-Feb;42(1):62-4. DOI: 10.1097/
WON.0000000000000102

33.	 Vecin NM, Gater DR. Pressure injuries and management after 
spinal cord injury. J Pers Med. 2022 Jul 12;12(7):1130. DOI: 10.3390/
jpm12071130

34.	 Fraser C. The identification of barriers to pressure ulcer healing – 
using nutrition/hydration-related blood work. Wound Care Cana-
da. 2010;8(2):20–25. Available from: https://www.woundscanada.
ca/health-care-professional/resources-health-care-pros/68-pub-
lications/wound-care-canada/issues/224-2010-vol-8-no-2

35.	 Chen B, Yang Y, Cai F, Zhu C, Lin S, Huang P, et al. Nutritional 
status as a predictor of the incidence of pressure injury in adults: 
a systematic review and meta-analysis. J Tissue Viability. 2023 
Aug;32(3):339-348. DOI: 10.1016/j.jtv.2023.04.005

36.	 Houghton PE, Campbell KE, Fraser CH, Harris C, Keast DH, Potter 
PJ, et al. Electrical stimulation therapy increases the rate of heal-
ing of pressure ulcers in community-dwelling people with spinal 
cord injury. Arch Phys Med Rehabil. 2010 May;91(5):669-78. DOI: 
10.1016/j.apmr.2009.12.026

37.	 Wang N, Lv L, Yan F, Ma Y, Miao L, Chung LYF, et al. Biomarkers 
for the early detection of pressure injury: a systematic review 
and meta-analysis. J Tissue Viability. 2022 May;31(2):259-267. DOI: 
10.1016/j.jtv.2022.02.005

38.	 Takahashi PY, Kiemele LJ, Chandra A, Cha SS, Targonski PV. 
A retrospective cohort study of factors that affect healing in 
long-term care residents with chronic wounds. Ostomy Wound 
Manage. 2009 Jan;55(1):32-7.

39.	 Forest-Lalande L, Parsons L, McPhee S, Kuhnke JL, Hoover J, Lill-
ington T, et al. Best practice recommendations for the prevention 
and management of moisture-associated skin damage. In: Kuhn-
ke JL, Burrows CA, Evans RM, Orsted HL, Rosenthal S, editors. Best 
practice recommendations for skin health and wound manage-
ment 2025. Toronto (ON): Wounds Canada; 2025. DOI: 10.56885/
JWRY3671

40.	 Lumbers M. Moisture-associated skin damage: cause, risk and 
management. Br J Nurs. 2018 Jun 27;27(Sup12):S6-S14. DOI: 
10.12968/bjon.2018.27.Sup12.S6

41.	 Beeckman Dl. Proceedings of the Global IAD Expert Panel. 
Incontinence associated dermatitis: moving prevention forward. 
Wounds International. 2015. Available from: https://woundsin-
ternational.com/consensus-documents/incontinence-associat-
ed-dermatitis-moving-prevention-forward/

42.	 LeBlanc K, Forest-Lalande L, Rajhathy E, Parsons L, Hill M, Kuhnke 
JL, et al. Best practice recommendations for the prevention and 
management of moisture-associated skin damage. In: Rosenthal 
S, Orsted HL, Bassett K, editors. Foundations of best practice for 
skin and wound management. Toronto (ON): Wounds Canada; 
2020. 

43.	 Wound, Ostomy and Continence Nurses Society-Wound 
Guidelines Task Force. WOCN 2016 guideline for prevention and 
management of pressure injuries (ulcers): an executive summary. 

J Wound Ostomy Continence Nurs. 2017 May/Jun;44(3):241-246. 
DOI: 10.1097/WON.0000000000000321

44.	 Malvern PA. The Association for the advancement of wound 
care (AAWC) venous and pressure ulcer guidelines. Wound 
Management & Prevention. 2014;60(11). Available from: https://
www.hmpgloballearningnetwork.com/site/wmp/article/associ-
ation-advancement-wound-care-aawc-venous-and-pressure-ul-
cer-guideline

45.	 Roussou E, Fasoi G, Stavropoulou A, Kelesi M, Vasilopoulos G, 
Gerogianni G, et al. Quality of life of patients with pressure ulcers: 
a systematic review. Med Pharm Rep. 2023 Apr;96(2):123-130. DOI: 
10.15386/mpr-2531

46.	 Lynn J, West J, Hausmann S, Gifford D, Nelson R, McGann P, et al. 
Collaborative clinical quality improvement for pressure ulcers in 
nursing homes. J Am Geriatr Soc. 2007 Oct;55(10):1663-9. DOI: 
10.1111/j.1532-5415.2007.01380.x

47.	 Burston A, Miles SJ, Fulbrook P. Patient and carer experience 
of living with a pressure injury: a meta-synthesis of qualitative 
studies. J Clin Nurs. 2023 Jul;32(13-14):3233-3247. DOI: 10.1111/
jocn.16431

48.	 Clark FA, Rubayi S, Jackson J, Uhles-Tanaka D, Scott M, Atkins 
M, et al. The role of daily activities in pressure ulcer develop-
ment. Adv in Skin Wound Care. 2001 Mar-Apr;14(2):52, 54. DOI: 
10.1097/00129334-200103000-00001

49.	 Araujo SM, Sousa P, Dutra I. Clinical decision support systems for 
pressure ulcer management: systematic review. JMIR Med Inform. 
2020 Oct 16;8(10):e21621. DOI: 10.2196/21621 

50.	 Ogle L, Hand MW, Swenty C. Pressure injury screening in the 
emergency department: a concept analysis. Nurs Forum. 2022 
Nov;57(6):1508-1512. DOI: 10.1111/nuf.12806

51.	 Gaal BGV, Engelen MM, Adriaansen MJ, Vermeulen H, Laat ED, 
Dulmen SV. Lessons learned from patients with spinal cord injury 
in managing pressure ulcers: a qualitative study. J Tissue Viability. 
2022 Nov;31(4):794-799. DOI: 10.1016/j.jtv.2022.07.002

52.	 Robineau S, Nicolas B, Mathieu L, Duruflé A, Leblong E, Fraudet 
B, et al. Assessing the impact of a patient education programme 
on pressure ulcer prevention in patients with spinal cord in-
juries. J Tissue Viability. 2019 Nov;28(4):167-172. DOI: 10.1016/j.
jtv.2019.06.001

53.	 Jackson J, Carlson M, Rubayi S, Scott MD, Atkins MS, Blanche EI. 
Qualitative study of principles pertaining to lifestyle and pres-
sure ulcer risk in adults with spinal cord injury. Disabil Rehabil. 
2010;32(7): 567–578. DOI: 10.3109/09638280903183829

54.	 Sugathapala RDUP, Latimer S, Balasuriya A, Chaboyer W, Thalib 
L, Gillespie BM. Prevalence and incidence of pressure injuries 
among older people living in nursing homes: a systematic review 
and meta-analysis. Int J Nurs Stud. 2023 Dec:148:104605. DOI: 
10.1016/j.ijnurstu.2023.104605

55.	 Vanderwee K, Grypdonck M, De Bacquer D, Defloor T. The identi-
fication of older nursing home residents vulnerable for deteriora-
tion of Grade 1 pressure ulcers. J Clin Nurs. 2009 Nov;18(21):3050-
8. DOI: 10.1111/j.1365-2702.2009.02860.x

56.	 Labeau SO, Afonso E, Benbenishty J, Blackwood B, Boulanger C, 
Brett SJ, et al. Prevalence, associated factors and outcomes of 
pressure injuries in adult intensive care unit patients: the Decu-
bICUs study. Intensive Care Med. 2021 Feb;47(2):160-169. DOI: 
10.1007/s00134-020-06234-9

57.	 Martel T, Orgill DP. Medical device-related pressure injuries 
during the COVID-19 pandemic. J Wound Ostomy Con-
tinence Nurs. 2020 Sep/Oct;47(5):430-434. DOI: 10.1097/
WON.0000000000000689

58.	 Gefen A, Ousey K. Update to device-related pressure ulcers: 
SECURE prevention. COVID-19, face masks and skin dam-
age. J Wound Care. 2020 May 2;29(5):245-259. DOI: 10.12968/

https://doi.org/10.1111/j.1524-475x.2007.00325.x
https://doi.org/10.1097/01.asw.0000399650.81995.6c
https://doi.org/10.1097/01.asw.0000399650.81995.6c
https://woundsinternational.com/consensus-documents/international-review-pressure-ulcer-prevention-pressure-shear-friction-and-microclimate-context/
https://woundsinternational.com/consensus-documents/international-review-pressure-ulcer-prevention-pressure-shear-friction-and-microclimate-context/
https://woundsinternational.com/consensus-documents/international-review-pressure-ulcer-prevention-pressure-shear-friction-and-microclimate-context/
https://doi.org/10.1097/won.0000000000000102
https://doi.org/10.1097/won.0000000000000102
https://doi.org/10.3390/jpm12071130
https://doi.org/10.3390/jpm12071130
https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/68-publications/wound-care-canada/issues/224-2010-vol-8-no-2
https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/68-publications/wound-care-canada/issues/224-2010-vol-8-no-2
https://www.woundscanada.ca/health-care-professional/resources-health-care-pros/68-publications/wound-care-canada/issues/224-2010-vol-8-no-2
https://doi.org/10.1016/j.jtv.2023.04.005
https://doi.org/10.1016/j.apmr.2009.12.026
https://doi.org/10.1016/j.jtv.2022.02.005
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/730-chapter-5?Itemid=101
https://www.woundscanada.ca/component/content/article/53-healthcare-professional/resource-library/best-practice-recommendations/730-chapter-5?Itemid=101
https://doi.org/10.12968/bjon.2018.27.sup12.s6
https://woundsinternational.com/consensus-documents/incontinence-associated-dermatitis-moving-prevention-forward/
https://woundsinternational.com/consensus-documents/incontinence-associated-dermatitis-moving-prevention-forward/
https://woundsinternational.com/consensus-documents/incontinence-associated-dermatitis-moving-prevention-forward/
https://doi.org/10.1097/won.0000000000000321
https://www.hmpgloballearningnetwork.com/site/wmp/article/association-advancement-wound-care-aawc-venous-and-pressure-ulcer-guidelines
https://www.hmpgloballearningnetwork.com/site/wmp/article/association-advancement-wound-care-aawc-venous-and-pressure-ulcer-guidelines
https://www.hmpgloballearningnetwork.com/site/wmp/article/association-advancement-wound-care-aawc-venous-and-pressure-ulcer-guidelines
https://www.hmpgloballearningnetwork.com/site/wmp/article/association-advancement-wound-care-aawc-venous-and-pressure-ulcer-guidelines
https://doi.org/10.15386/mpr-2531
https://doi.org/10.1111/j.1532-5415.2007.01380.x
https://doi.org/10.1111/jocn.16431
https://doi.org/10.1111/jocn.16431
https://doi.org/10.1097/00129334-200103000-00001
https://doi.org/10.2196/21621
https://doi.org/10.1111/nuf.12806
https://doi.org/10.1016/j.jtv.2022.07.002
https://doi.org/10.1016/j.jtv.2019.06.001
https://doi.org/10.1016/j.jtv.2019.06.001
https://doi.org/10.3109/09638280903183829
https://doi.org/10.1016/j.ijnurstu.2023.104605
https://doi.org/10.1111/j.1365-2702.2009.02860.x
https://link.springer.com/article/10.1007/s00134-020-06234-9
https://doi.org/10.1097/WON.0000000000000689
https://doi.org/10.1097/WON.0000000000000689
https://doi.org/10.12968/jowc.2020.29.5.245


BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | 41 

jowc.2020.29.5.2
59.	 Yu JN, Wu BB, Feng LP, Chen HL. COVID-19 related pressure 

injuries in patients and personnel: a systematic review. J Tissue 
Viability. 2021 Aug;30(3):283-290. DOI:  10.1016/j.jtv.2021.04.002

60.	 Mumtaz H, Ejaz MK, Tayyab M, Vohra LI, Sapkota S, Hasan M, et al. 
APACHE scoring as an indicator of mortality rate in ICU patients: 
a cohort study. Ann Med Surg (Lond). 2023 Mar 24;85(3):416-421. 
DOI: 10.1097/MS9.0000000000000264

61.	 Schluer AB, Schols JM, Halfens RJ. Risk and associated factors of 
pressure injury in hospitalized children over 1 year of age. J Spec 
Pediatr Nurs. 2014 Jan;19(1):80-9. DOI: 10.1111/jspn.12055

62.	 Delmore B, Deppisch M, Sylvia C, Luna-Anderson C, Nie AM. 
Pressure injuries in the pediatric population: a national pressure 
ulcer advisory panel white paper. Adv Skin Wound Care. 2019 
Sep;32(9):394-408. DOI: 10.1097/01.ASW.0000577124.58253.66

63.	 Anthony D, Willock J, Baharestani M. A comparison of Braden Q, 
Garvin and Glamorgan risk assessment scales in pediatrics. J Tis-
sue Viability. 2010 Aug;19(3):98-105. DOI: 10.1016/j.jtv.2010.03.001

64.	 Zhang H, Ma Y, Wang Q, Zhang X, Han L. Incidence and preva-
lence of pressure injuries in children patients: a systematic review 
and meta-analysis. J Tissue Viability. 2022 Feb;31(1):142-151. DOI: 
10.1016/j.jtv.2021.07.003

65.	 Baharestani M, Ratliffe C. Pressure ulcers in neonates and 
children: an NPUAP whitepaper. Adv Skin Wound Care. 2007 
Apr;20(4):208, 210, 212, 214, 216, 218-20. DOI: 10.1097/01.
ASW.0000266646.43159.99

66.	 Langemo DK, Black J; National Pressure Ulcer Advisory Panel. 
Pressure ulcers in individuals receiving palliative care: a National 
Pressure Ulcer Advisory Panel white paper. Adv Skin Wound Care. 
2010 Feb;23(2):59-72. DOI: 10.1097/01.ASW.0000363502.84737.c8

67.	 Ferris A, Price A, Harding K. Pressure ulcers in patients re-
ceiving palliative care: a systematic review. Palliat Med. 2019 
Jul;33(7):770-782. DOI: 10.1177/0269216319846023

68.	 Statistics Canada. Labour market characteristics of persons with 
and without disabilities in 2022: Results from the Labour Force 
Survey. 2023 August. Available from: https://www150.statcan.
gc.ca/n1/daily-quotidien/230830/dq230830a-eng.htm

69.	 Turcotte M. Statistics Canada. Persons with disabilities and em-
ployment. 2015. Available from: https://www150.statcan.gc.ca/
n1/pub/75-006-x/2014001/article/14115-eng.htm

70.	 Sinha M, Bleakney A. Statistics Canada. Receiving care at home. 
2015. Available from: www.statcan.gc.ca/pub/89-652-x/89-652-
x2014002-eng.htm. 

71.	 Kim G, Park M, Kim K. The effect of pressure injury train-
ing for nurses: a systematic review and meta-analysis. Adv 
Skin Wound Care. 2020 Mar;33(3):1-11. DOI: 10.1097/01.
ASW.0000653164.21235.27

72.	 Schuurman JP, Schoonhoven L, Keller BP, van Ramshorst B. Do 
pressure ulcers influence length of hospital stay in surgical car-
diothoracic patients? A prospective evaluation. J Clin Nurs. 2009 
Sep;18(17):2456-63. DOI: 10.1111/j.1365-2702.2008.02711.x

73.	 Triantafyllou C, Chorianopoulou E, Kourkouni E, Zaoutis TE, 
Kourlaba G. Prevalence, incidence, length of stay and cost of 
healthcare-acquired pressure ulcers in pediatric populations: 
a systematic review and meta-analysis. Int J Nurs Stud. 2021 
Mar:115:103843. DOI: 10.1016/j.ijnurstu.2020.103843

74.	 Lu W, Bloom O, Rathgeber M, Maltser S. Pressure injury preva-
lence and characteristics in patients with COVID-19 admitted to 
acute inpatient rehabilitation unit. Front Rehabil Sci. 2023 Apr 
3:4:1058982. DOI: 10.3389/fresc.2023.1058982

75.	 Sullivan N, Schoelles KM. Preventing in-facility pressure ulcers 
in making health care safer II: an updated critical analysis of the 
evidence for patient safety practices. Agency for Healthcare 
Research and Quality (AHRQ). 2013. Available from: https://

www.ahrq.gov/sites/default/files/wysiwyg/research/findings/
evidence-based-reports/services/quality/patientsftyupdate/
ptsafetyII-full.pdf

76.	 Canadian Patient Safety Institute. Hospital harm improvement re-
source: pressure ulcer. 2021, p. 1-11. Available from: https://www.
cihi.ca/en/hospital-staffing-and-hospital-harm-trends-through-
out-the-pandemic

77.	 Orsted HL, Rosenthal S, Woodbury MG. Pressure ulcer aware-
ness and prevention program: a quality improvement program 
through the Canadian Association of Wound Care. J Wound Osto-
my Continence Nurs. 2009 Mar-Apr;36(2):178-83. DOI: 10.1097/01.
WON.0000347659.79722.b0

78.	 Bales I, Padwojski A. Reaching for the moon: achieving zero pres-
sure ulcer prevalence. J Wound Care. 2009 Apr;18(4):137-144. DOI: 
10.12968/jowc.2009.18.4.41605

79.	 Houghton PE, Kincaid CB, Campbell KE, Woodbury MG, Keast DH. 
Photographic assessment of the appearance of chronic pressure 
and leg ulcers. Ostomy Wound Manage. 2000 Apr;46(4):20-6, 
28-30.

80.	 Thomason SS, Powell-Cope G, Peterson MJ, Guihan M, Wallen 
ES, Olney CM, et al. A multisite quality improvement project to 
standardize the assessment of pressure ulcer healing in veterans 
with spinal cord injuries/disorders. Adv Skin Wound Care. 2016 
Jun;29(6):269-76. DOI: 10.1097/01.ASW.0000482283.85306.8f

81.	 Houghton PE, Campbell KE. CPG Panel. Canadian best practice 
guidelines for the prevention and management of pressure 
ulcers in people with spinal cord injury. A Resource Handbook for 
Clinicians. 2013. 

82.	 Keast DH, Bowering CK, Evans AW, Mackean GL, Burrows C, 
D’Souza L. MEASURE: A proposed assessment framework for 
developing best practice recommendations for wound assess-
ment. Wound Repair Regen. 2004 May-Jun;12(3 Suppl):S1-17. DOI: 
10.1111/j.1067-1927.2004.0123S1.x

83.	 Sibbald RG, Goodman L, Woo KY, Krasner DL, Smart H, Tariq G, 
et al. Special considerations in wound bed preparation 2011: an 
update. Adv Skin Wound Care. 2011 Sep;24(9):415-36; quiz 437-8. 
DOI: 10.1097/01.ASW.0000405216.27050.97

84.	 Sibbald RG, Elliott JA, Persaud-Jaimangal R, Goodman L, Arm-
strong DG, Harley C, et al. Wound bed preparation 2021. Adv 
Skin Wound Care. 2021 Apr 1;34(4):183-195. DOI: 10.1097/01.
ASW.0000733724.87630.d6

85.	 Khoo R, Jansen S. The evolving field of wound measurement 
techniques: a literature review. Wounds. 2016 Jun;28(6):175-81.

86.	 Quintavalle P, Lyder CH, Mertz PH, Phillips-Jones C, Dyson M. 
Use of high resolution ultrasound for pressure ulcer prevention, 
detection and management. .Adv Skin Wound Care. 2006 Nov-
Dec;19(9):498-505. DOI: 10.1097/00129334-200611000-00010

87.	 Bates-Jensen B, McCreath H, Pongquan V. Subepidermal moisture 
is associated with early pressure ulcer damage in nursing home 
residents with dark skin tones: pilot findings. J Wound Ostomy 
Continence Nurs. 2009 May-Jun;36(3):277-84. DOI: 10.1097/
WON.0b013e3181a19e53

88.	 Black J, Gray M, Bliss D, Kennedy-Evans K, Logan S, Baharestani 
MM, et al. MASD part 2: incontinence-associated dermatitis and 
intertriginous dermatitis: a consensus. J Wound Ostomy Conti-
nence Nurs. 2011 Jul-Aug;38(4):359-70; quiz 371-2. DOI: 10.1097/
WON.0b013e31822272d9

89.	 Black J, Dhoonmoon L, Gunowa NO. Pressure ulcers and skin 
tone. Wounds International. Available from: https://woundsinter-
national.com/made-easy/pressure-ulcers-and-skin-tone/

90.	 International Institute for Wound Infection. Wound infection in 
clinical practice: principles of best practice (update 2022). Avail-
able from: https://woundinfection-institute.com/resources/ 

91.	 Bergstrom N, Braden B. A prospective study of pressure sore 

https://doi.org/10.12968/jowc.2020.29.5.245
https://doi.org/10.1016/j.jtv.2021.04.002
https://doi.org/10.1097/ms9.0000000000000264
https://doi.org/10.1111/jspn.12055
https://doi.org/10.1097/01.asw.0000577124.58253.66
https://doi.org/10.1016/j.jtv.2010.03.001
https://doi.org/10.1016/j.jtv.2021.07.003
https://doi.org/10.1097/01.asw.0000266646.43159.99
https://doi.org/10.1097/01.asw.0000266646.43159.99
https://doi.org/10.1097/01.asw.0000363502.84737.c8
https://doi.org/10.1177/0269216319846023
https://www150.statcan.gc.ca/n1/daily-quotidien/230830/dq230830a-eng.htm
https://www150.statcan.gc.ca/n1/daily-quotidien/230830/dq230830a-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2014001/article/14115-eng.htm
https://www150.statcan.gc.ca/n1/pub/75-006-x/2014001/article/14115-eng.htm
http://www.statcan.gc.ca/pub/89-652-x/89-652-x2014002-eng.htm
http://www.statcan.gc.ca/pub/89-652-x/89-652-x2014002-eng.htm
https://doi.org/10.1097/01.asw.0000653164.21235.27
https://doi.org/10.1097/01.asw.0000653164.21235.27
https://doi.org/10.1111/j.1365-2702.2008.02711.x
https://doi.org/10.1016/j.ijnurstu.2020.103843
https://doi.org/10.3389/fresc.2023.1058982
https://www.ahrq.gov/sites/default/files/wysiwyg/research/findings/evidence-based-reports/services/quality/patientsftyupdate/ptsafetyII-full.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/research/findings/evidence-based-reports/services/quality/patientsftyupdate/ptsafetyII-full.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/research/findings/evidence-based-reports/services/quality/patientsftyupdate/ptsafetyII-full.pdf
https://www.ahrq.gov/sites/default/files/wysiwyg/research/findings/evidence-based-reports/services/quality/patientsftyupdate/ptsafetyII-full.pdf
https://www.cihi.ca/en/hospital-staffing-and-hospital-harm-trends-throughout-the-pandemic
https://www.cihi.ca/en/hospital-staffing-and-hospital-harm-trends-throughout-the-pandemic
https://www.cihi.ca/en/hospital-staffing-and-hospital-harm-trends-throughout-the-pandemic
https://doi.org/10.1097/01.won.0000347659.79722.b0
https://doi.org/10.1097/01.won.0000347659.79722.b0
https://doi.org/10.12968/jowc.2009.18.4.41605
https://doi.org/10.1097/01.asw.0000482283.85306.8f
https://onlinelibrary.wiley.com/doi/10.1111/j.1067-1927.2004.0123S1.x
https://journals.lww.com/aswcjournal/fulltext/2011/09000/special_considerations_in_wound_bed_preparation.4.aspx
https://doi.org/10.1097/01.asw.0000733724.87630.d6
https://doi.org/10.1097/01.asw.0000733724.87630.d6
https://doi.org/10.1097/00129334-200611000-00010
https://doi.org/10.1097/won.0b013e3181a19e53
https://doi.org/10.1097/won.0b013e3181a19e53
https://doi.org/10.1097/won.0b013e31822272d9
https://doi.org/10.1097/won.0b013e31822272d9
https://woundsinternational.com/made-easy/pressure-ulcers-and-skin-tone/
https://woundsinternational.com/made-easy/pressure-ulcers-and-skin-tone/
https://woundinfection-institute.com/resources/


42 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | BEST PRACTICE RECOMMENDATIONS 2025

risk among institutionalized elderly. J Am Geriatr Soc. 1992 
Aug;40(8):747-58. DOI: 10.1111/j.1532-5415.1992.tb01845.x

92.	 Afzali Borojeny L, Albatineh AN, Hasanpour Dehkordi A, Ghanei 
Gheshlagh R. The incidence of pressure ulcers and its associa-
tions in different wards of the hospital: a systematic review and 
meta-analysis. Int J Prev Med. 2020 Oct 5:11:171. DOI: 10.4103/
ijpvm.IJPVM_182_19

93.	 Al Aboud AM, Manna B. Wound pressure injury management. 
StatPearls. 2023 Apr 19. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK532897/

94.	 Health Quality Ontario. Quality standards: pressure injuries care 
for patients in all settings. 2017. Available from: https://www.
hqontario.ca/Portals/0/documents/evidence/quality-standards/
qs-pressure-injuries-clinical-guide-en.pdf  

95.	 Sezgin D, Geraghty J, Graham T, Blomberg K, Charnley K, Doobs 
S, et al. Defining palliative wound care: a scorpion review by Euro-
pean Association of Palliative Care wound care taskforce. J Tissue 
Viability. 2023 Nov;32(4):627-634. DOI: 10.1016/j.jtv.2023.07.002

96.	 Krasner DL, Stewart TP. SCALE wounds: unavoidable pressure 
injury. Wounds. 2015 Apr;27(4):92-4. Available from: https://
www.hmpgloballearningnetwork.com/site/wounds/article/
scale-wounds-unavoidable-pressure-injury 

97.	 Pieper B, Zulkowski K. The Pieper-Zulkowski pressure ulcer 
knowledge test. Adv Skin Wound Care. 2014 Sep;27(9):413-9. DOI: 
10.1097/01.ASW.0000453210.21330.00

98.	 Varga M, Moss L. Pressure injury prevention: a guide for pro-
viders and patients. Wound Care Canada. 2021;20(1): 32-40. 
Available from: https://www.woundscanada.ca/docman/public/
wound-care-canada-magazine/wcc-2022-v20-n1/2575-wcc-sum-
mer-2022-v20n1-final-p-32-41-pi-prevention/file

99.	 Yardley L, Yardley S, Williams H, Carson-Stevens A, Donaldson 
LJ. Patient safety institute hospital harm improvement resource: 
pressure ulcer. Pillart Med .2018 Sep;32(8):1353-1362. DOI: 
10.1177/0269216318776846

100.	Accreditation Canada. Required organizational practices hand-
book 2020. Available from:  https://store.accreditation.ca/prod-
ucts/required-organizational-practices-handbook-2017-version-2

101.	 Barker AL, Kamar J, Tyndall TJ, White L, Hutchinson A, Klopfer 
N, et al. Implementation of pressure ulcer prevention best 
practice recommendations in acute care: an observational 
study. Int Wound J. 2013 Jun;10(3):313-20. DOI: 10.1111/j.1742-
481X.2012.00979.x

102.	Reddy M, Gill SS, Rochon P. Preventing pressure ulcers: a sys-
tematic review. JAMA. 2006 Aug 23;296(8):974-84. DOI: 10.1001/
jama.296.8.974

103.	Reger S, Ranganathan V, Sangal V. Support surface interface 
pressure, microenvironment and the prevalence of pressure 
ulcers: an analysis of the literature. Ostomy Wound Manage. 2007 
Oct;53(10):50-8.

104.	Norton, L. How do health care providers identify and address life-
style factors with community dwelling adults who have chronic 
wounds? 2018. Electronic Thesis and Dissertation Repository. 
5571. The University of Western Ontario. Available from: https://
ir.lib.uwo.ca/etd/5571/ 

105.	Grady PA, Gough LL. Self-management: a comprehensive 
approach to management of chronic conditions. Am J Public 
Health. 2014 Aug;104(8):e25-31. DOI: 10.2105/AJPH.2014.302041

106.	Norris R, Bielby A, Freeman N, Piper B. Applying SSKIN bundle 
education and dermal pads in residential homes to improve 
the quality of care. Journal of Community Nursing. 2015;29(2), 
41-42, 44-47. Available from: https://www.jcn.co.uk/journals/
issue/05-2015/article/applying-sskin-bundle-education-and-der-
mal-pads-in-residential-homes-to-improve-the-quality-of-care

107.	 Gobeil-Lavoie A, Chouinard MC, Danish A, Hudon C. Charac-

teristics of self-management among patients with complex 
health needs: a thematic analysis review. BMJ Open. 2019 May 
24;9(5):e028344. DOI: 10.1136/bmjopen-2018-028344 

108.	Brienza D, Kelsey S, Karg P, Allegretti A, Olson M, Schmeler M, et 
al. A randomized clinical trial on preventing pressure ulcers with 
wheelchair seat cushions. J Am Geriatr Soc. 2010 Dec;58(12):2308-
14. DOI: 10.1111/j.1532-5415.2010.03168.x

109.	Sprigle S, Delaune W. Factors that influence changes in wheel-
chair cushion performance over time. Assist Technol. 2014 Sum-
mer;26(2):61-8; quiz 69-70. DOI: 10.1080/10400435.2013.811616

110.	 Worsley PR, Rebolledo D, Webb S, Caggiari S, Bader DL. Moni-
toring the biomechanical and physiological effects of postural 
changes during leisure chair sitting. J Tissue Viability. 2018 
Feb;27(1):16-22. DOI: 10.1016/j.jtv.2017.10.001

111.	 Lung CW, Yang TD, Crane BA, Elliott J, Dicianno BE, Jan YK. Inves-
tigation of peak pressure index parameters for people with spinal 
cord injury using wheelchair tilt-in-space and recline: methodol-
ogy and preliminary report. Biomed Res Int.  2014:2014:508583. 
DOI: 10.1155/2014/508583

112.	 Caggiari S, Worsley PR, Bader DL. A sensitivity analysis to evaluate 
the performance of temporal pressure - related parameters 
in detecting changes in supine postures. Med Eng Phys. 2019 
Jul:69:33-42. DOI: 10.1016/j.medengphy.2019.06.003

113.	 Norton L, Sibbald RG. Is bed rest an effective treatment modality 
for pressure ulcers? Ostomy Wound Manage. 2004 Oct;50(10):40-
2, 44-52; discussion 53. 

114.	 Ratliff CR, Tomaselli N. WOCN update on evidence-based guide-
line for pressure ulcers. J Wound Ostomy Continence Nurs. 2010 
Sep-Oct;37(5):459-60. DOI: 10.1097/WON.0b013e3181f17cae

115.	 Mimura M, Ohura T, Takahashi M, Kajiwara R, Ohura N. Mecha-
nism leading to the development of pressure ulcers based on 
shear force and pressures during a bed operation: influence 
of body types, body positions, and knee positions. Wound 
Repair Regen. 2009 Nov-Dec;17(6):789-96. DOI: 10.1111/j.1524-
475X.2009.00540.x

116.	 Junkin J, Gray M. Are pressure redistribution surfaces or heel 
protection devices effective for preventing heel pressure ulcers? J 
Wound Ostomy Continence Nurs. 2009 Nov-Dec;36(6):602-8. DOI: 
10.1097/WON.0b013e3181be282f

117.	 Heyneman A, Vanderwee K, Grypdonck M, Defloor T. Effective-
ness of two cushions in the prevention of heel pressure ulcers. 
Worldviews Evid Based Nurs. 2009;6(2):114-20. DOI: 10.1111/j.1741-
6787.2009.00153.x

118.	 Canadian Centre for Occupational Health and Safety. Health and 
Safety Programs. 2024. Available from: https://www.ccohs.ca/
oshanswers/hsprograms/patient_handling.html

119.	 The Joint Commission. Quick safety issue 25: preventing pressure 
injuries. March 2022. Available from: https://www.jointcommis-
sion.org/resources/news-and-multimedia/newsletters/newslet-
ters/quick-safety/quick-safety-issue-25-preventing-pressure-in-
juries/ 

120.	 Canadian Continence Foundation. Home. 2023. Available from: 
https://www.canadiancontinence.ca/

121.	 Delmore BA,  Ayello EA. CE: pressure injuries caused by medical 
devices and other objects: a clinical update. Am J Nurs. 2017 
Dec;117(12):36-45. DOI: 10.1097/01.NAJ.0000527460.93222.31

122.	Association of Perioperative Registered Nurses (AORN). Tool Kits. 
2023. Available from: www.aorn.org/guidelines/clinical-resourc-
es/tool-kits. 

123.	 Cherry C, Moss J. Best practices for preventing hospital acquired 
pressure injuries in surgical patients. Can Oper Room Nurs J. 2011 
Mar;29(1):6-8, 22-6.

124.	 Mitchell A, Elbourne S. Pressure ulcers at the end of life. Br J 

https://doi.org/10.1111/j.1532-5415.1992.tb01845.x
https://doi.org/10.4103/ijpvm.ijpvm_182_19
https://doi.org/10.4103/ijpvm.ijpvm_182_19
https://www.ncbi.nlm.nih.gov/books/NBK532897/
https://www.ncbi.nlm.nih.gov/books/NBK532897/
https://www.hqontario.ca/Portals/0/documents/evidence/quality-standards/qs-pressure-injuries-clinical-guide-en.pdf
https://www.hqontario.ca/Portals/0/documents/evidence/quality-standards/qs-pressure-injuries-clinical-guide-en.pdf
https://www.hqontario.ca/Portals/0/documents/evidence/quality-standards/qs-pressure-injuries-clinical-guide-en.pdf
https://doi.org/10.1016/j.jtv.2023.07.002
https://www.hmpgloballearningnetwork.com/site/wounds/article/scale-wounds-unavoidable-pressure-injury
https://www.hmpgloballearningnetwork.com/site/wounds/article/scale-wounds-unavoidable-pressure-injury
https://www.hmpgloballearningnetwork.com/site/wounds/article/scale-wounds-unavoidable-pressure-injury
https://doi.org/10.1097/01.asw.0000453210.21330.00
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/wcc-2022-v20-n1/2575-wcc-summer-2022-v20n1-final-p-32-41-pi-prevention/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/wcc-2022-v20-n1/2575-wcc-summer-2022-v20n1-final-p-32-41-pi-prevention/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/wcc-2022-v20-n1/2575-wcc-summer-2022-v20n1-final-p-32-41-pi-prevention/file
https://www.woundscanada.ca/docman/public/wound-care-canada-magazine/wcc-2022-v20-n1/2575-wcc-summer-2022-v20n1-final-p-32-41-pi-prevention/file
https://doi.org/10.1177/0269216318776846
https://store.accreditation.ca/products/required-organizational-practices-handbook-2017-version-2
https://store.accreditation.ca/products/required-organizational-practices-handbook-2017-version-2
https://doi.org/10.1111/j.1742-481x.2012.00979.x
https://doi.org/10.1111/j.1742-481x.2012.00979.x
https://doi.org/10.1001/jama.296.8.974
https://doi.org/10.1001/jama.296.8.974
https://ir.lib.uwo.ca/etd/5571/
https://ir.lib.uwo.ca/etd/5571/
https://doi.org/10.2105/ajph.2014.302041
https://www.jcn.co.uk/journals/issue/05-2015/article/applying-sskin-bundle-education-and-dermal-pads-in-residential-homes-to-improve-the-quality-of-care
https://www.jcn.co.uk/journals/issue/05-2015/article/applying-sskin-bundle-education-and-dermal-pads-in-residential-homes-to-improve-the-quality-of-care
https://www.jcn.co.uk/journals/issue/05-2015/article/applying-sskin-bundle-education-and-dermal-pads-in-residential-homes-to-improve-the-quality-of-care
https://doi.org/10.1136/bmjopen-2018-028344
https://doi.org/10.1111/j.1532-5415.2010.03168.x
https://doi.org/10.1080/10400435.2013.811616
https://doi.org/10.1016/j.jtv.2017.10.001
https://doi.org/10.1155/2014/508583
https://doi.org/10.1016/j.medengphy.2019.06.003
https://doi.org/10.1097/won.0b013e3181f17cae
https://doi.org/10.1111/j.1524-475x.2009.00540.x
https://doi.org/10.1111/j.1524-475x.2009.00540.x
https://doi.org/10.1097/won.0b013e3181be282f
https://doi.org/10.1111/j.1741-6787.2009.00153.x
https://doi.org/10.1111/j.1741-6787.2009.00153.x
https://www.ccohs.ca/oshanswers/hsprograms/patient_handling.html
https://www.ccohs.ca/oshanswers/hsprograms/patient_handling.html
https://www.jointcommission.org/resources/news-and-multimedia/newsletters/newsletters/quick-safety/quick-safety-issue-25-preventing-pressure-injuries/
https://www.jointcommission.org/resources/news-and-multimedia/newsletters/newsletters/quick-safety/quick-safety-issue-25-preventing-pressure-injuries/
https://www.jointcommission.org/resources/news-and-multimedia/newsletters/newsletters/quick-safety/quick-safety-issue-25-preventing-pressure-injuries/
https://www.jointcommission.org/resources/news-and-multimedia/newsletters/newsletters/quick-safety/quick-safety-issue-25-preventing-pressure-injuries/
https://www.canadiancontinence.ca/
https://doi.org/10.1097/01.naj.0000527460.93222.31
http://www.aorn.org/guidelines/clinical-resources/tool-kits
http://www.aorn.org/guidelines/clinical-resources/tool-kits


BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | 43 

Community Nurs. 2022 Mar 1;27(Sup3):S14-S18. DOI: 10.12968/
bjcn.2022.27.Sup3.S14

125.	 Edsberg LE, Langemo D, Baharestani MM, Posthauer ME, Gold-
berg M. Unavoidable pressure injury—state of the science and 
consensus outcomes. J Wound Ostomy Continence Nurs. 2014 
Jul-Aug;41(4):313-34. DOI: 10.1097/WON.0000000000000050

126.	 Woo KY, Harding K, Price P, Sibbald G. Minimising wound-related 
pain at dressing change: evidence-informed practice. Int Wound 
J. 2008 Jun;5(2):144-57. DOI: 10.1111/j.1742-481X.2008.00486.x

127.	 World Health Organization. WHO’s Pain Ladder. (n.d.). Available 
from: https://professionals.wrha.mb.ca/old/professionals/files/
PDTip_AnalgesicLadder.pdf

128.	Anekar AA, Hendrix JM, Cascella M. WHO analgesic ladder. Stat-
sPearl. 2023 Apr 23. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK554435/ 

129.	 Yang J, Bauer BA, Wahner-Roedler DL, Chon TY, Xiao L. The 
Modified WHO analgesic ladder: is it appropriate for chronic 
non-cancer pain? J Pain Res. 2020 Feb 17:13:411-417. DOI: 10.2147/
JPR.S244173

130.	 Romanelli M, Dini V, Polignano R, Bonadeo P, Maggio G. Ibupro-
fen slow-release foam dressing reduces wound pain in painful 
exuding wounds: preliminary findings from an internation-
al real-life study. J Dermatolog Treat. 2009;20(1):19–26. DOI: 
10.1080/09546630802178232

131.	 Briggs M, Nelson E, Martyn-St James M. Topical agents or dress-
ings for pain in venous leg ulcers (review). Malden, MA: John 
Wiley & Sons; 2012.

132.	 Chen CY, Chiang IH, Ou KL, Chiu YL, Liu HH, Chang CK, et al. 
Surgical treatment and strategy in patients with pressure sores: a 
single-surgeon experience. Medicine. 2020;99(44), e23022. DOI: 
10.1097/MD.0000000000023022 

133.	 Paker N, Buğdaycı D, Gökşenoğlu G, Akbaş D, Korkut T. Recur-
rence rate after pressure ulcer reconstruction in patients with 
spinal cord injury in patients under control by a plastic surgery 
and physical medicine and rehabilitation team. Turk J Phys Med 
Rehabil. 2018 Nov 6;64(4):322-327. DOI: 10.5606/tftrd.2018.2175

134.	Tsai YJ, Lin CH, Yen YH, Wu CC, Carvajal C, Molte NF, et al. Risk 
factors for pressure ulcer recurrence following surgical recon-
struction: a cross-sectional retrospective analysis. Front Surg. 
2023 Mar 3:10:970681. DOI: 10.3389/fsurg.2023.970681

135.	 Sameem M, Au M, Wood T, Farrokhyar F, Mahoney J. A systematic 
review of complication and recurrence rates of musculocutane-
ous, fasciocutaneous, and perforator-based flaps for treatment of 
pressure sores. Plast Reconstr Surg. 2012 Jul;130(1):67e-77e. DOI: 
10.1097/PRS.0b013e318254b19f

136.	Morel J, Herlin C, Amara B, Mauri C, Rouays H, Verollet C, et al. 
Risk factors of pelvic pressure ulcer recurrence after primary skin 
flap surgery in people with spinal cord injury. Ann Phys Rehabil 
Med. 2019 Mar;62(2):77-83. DOI: 10.1016/j.rehab.2018.08.005

137.	 Registered Nurses’ Association of Ontario. Cleansing the wound. 
(n.d.). Available from: https://bpgmobile.rnao.ca/node/1258 

138.	Moore ZE, Cowman S. Wound cleansing for pressure ulcers. 
Cochrane Database Syst Rev. 2013 Mar 28;2013(3):CD004983. DOI: 
10.1002/14651858.CD004983.pub3

139.	 Rajhathy EM, Meer JV, Valenzano T, Laing LE, Woo KY, Beeck-
man D, et al. Wound irrigation versus swabbing technique for 
cleansing non infected chronic wounds: a systematic review of 
differences in bleeding, pain, infection, exudate, and necrotic 
tissue. J Tissue Viability. 2023 Feb;32(1):136-143. DOI: 10.1016/j.
jtv.2022.11.002

140.	Manna B, Nahirniak P, Morrison CA. Wound debridement. Stat-
Pearls. 2023 Apr 19. Available from: https://www.ncbi.nlm.nih.
gov/books/NBK507882/

141.	 Nurses Specialized in Wound Ostomy Continence Canada (NS-

WOCC). Debridement: Canadian best practice recommendations 
for nurses: developed by NSWOCC. 1st ed. 202.

142.	 International Institute of Wound Infection. (IWII). Sough, com-
position, analysis on wound healing. 2023;1-44. Available from: 
https://woundinfection-institute.com/wp-content/uploads/
MULTI23_CS_IWII-Slough_WINT-web.pdf  

143.	 Vowden P, Cooper R. An integrated approach to managing 
wound infection. In: EWMA position document: management of 
wound infection (Association EWM, ed.). London: MEP Ltd; 2006. 
p. 2–6.

144.	Moffatt C, Gilchrist B, Leaper D, Pratt R, Ziegler U. European 
Wound Management Association (EWMA). Position document—
management of wound infection. London: European Wound 
Management Association (EWMA); 2006 p. 1–19. 

145.	 Maffulli N, Papalia R, Zampogna B, Torre G, Albo E, Denaro V. 
The management of osteomyelitis in the adult. Surgeon. 2016 
Dec;14(6):345-360. DOI: 10.1016/j.surge.2015.12.005

146.	Clark M, Black J, Alves P, Brindle CT, Call E, Dealey C, et al. System-
atic review of the use of prophylactic dressings in the preven-
tion of pressure ulcers. Int Wound J. 2014 Oct;11(5):460-71. DOI: 
10.1111/iwj.12212

147.	 Butcher M, Thompson G. Can the use of dressing materials actu-
ally prevent pressure ulcers: presenting the evidence. Wounds 
UK. 2010;6(1):119–125. 

148.	Fernandez-Chimeno M, Houghton PE, Holey L. Electrical stimu-
lation for chronic wounds (protocol). Hoboken, New Jersey: The 
Cochrane Library; 2008.

149.	 Houghton PE, Koel G. Electrical stimulation increases number 
of ulcers healed. Preliminary findings of a Cochrane review. Pre-
sented at: World Congress of Physical Therapy. 20–23 June 2011. 
Amsterdam, Netherlands.

150.	 Chen L, Ruan Y, Ma Y, Ge L,  Han L. Effectiveness and safety of 
electrical stimulation for treating pressure ulcers: a systematic 
review and meta‐analysis. Int J Nurs Pract. 2023 Apr;29(2):e13041. 
DOI: 10.1111/ijn.13041 

151.	 Rees RS, Robson MC, Smiell JM, Perry BH. Becaplermin gel in 
the treatment of pressure ulcers: a phase II randomized, dou-
ble-blind, placebo-controlled study. Wound Repair Regen. 1999 
May-Jun;7(3):141-7. DOI: 10.1046/j.1524-475x.1999.00141.x

152.	 Saha S, Smith MEB, Totten A, Fu R, Wasson N, Rahman B, et al. 
Pressure ulcer treatment strategies: comparative effectiveness 
no. 90 (prepared by the Oregon Evidence-based Practice Center). 
Rockville, MD; 2008. p.1–488.

153.	 Evans D, Land L. Topical negative pressure for treating chronic 
wounds: a systematic review. Br J Plast Surg. 2001 Apr;54(3):238-
42. DOI: 10.1054/bjps.2001.3547

154.	Nussbaum EL, Biemann I, Mustard B. Comparison of ultrasound/
ultraviolet-C and laser for treatment of pressure ulcers in patients 
with spinal cord injury. Phys Ther. 1994 Sep;74(9):812-23; discus-
sion 824-5. DOI: 10.1093/ptj/74.9.812 

155.	 Regan MA, Teasell RW, Wolfe DL, Keast D, Mortenson WB, Aubut 
J-AL. A systematic review of therapeutic interventions for pres-
sure ulcers after spinal cord injury. Arch Phys Med Rehabil. 2009 
Feb;90(2):213-31. DOI: 10.1016/j.apmr.2008.08.212

156.	Thai TP, Campbell KE, Keast DH, Woodbury MG, Houghton PE. 
Effect of ultraviolet light C on bacterial colonization in chronic 
wounds. Ostomy Wound Manage. 2005 Oct;51(10):32-45.

157.	 Kloth LC, Berman JE, Nett M, Papanek PE, Dumit-Minkel S. A 
randomized controlled clinical trial to evaluate the effects of non-
contact normothermic wound therapy on chronic full-thickness 
pressure ulcers. Adv Skin Wound Care. 2002 Nov-Dec;15(6):270-6. 
DOI:10.1097/00129334-200211000-00008

158.	Taly AB, Sivaraman Nair KP, Murali T, John A. Efficacy of multi-
wavelength light therapy in the treatment of pressure ulcers 

https://doi.org/10.12968/bjcn.2022.27.sup3.s14
https://doi.org/10.12968/bjcn.2022.27.sup3.s14
https://doi.org/10.1097/won.0000000000000050
https://doi.org/10.1111/j.1742-481x.2008.00486.x
https://professionals.wrha.mb.ca/old/professionals/files/PDTip_AnalgesicLadder.pdf
https://professionals.wrha.mb.ca/old/professionals/files/PDTip_AnalgesicLadder.pdf
https://www.ncbi.nlm.nih.gov/books/NBK554435/
https://www.ncbi.nlm.nih.gov/books/NBK554435/
https://doi.org/10.2147/jpr.s244173
https://doi.org/10.2147/jpr.s244173
https://doi.org/10.1080/09546630802178232
https://doi.org/10.1097/MD.0000000000023022
https://doi.org/10.5606/tftrd.2018.2175
https://doi.org/10.3389/fsurg.2023.970681
https://doi.org/10.1097/prs.0b013e318254b19f
https://doi.org/10.1016/j.rehab.2018.08.005
https://bpgmobile.rnao.ca/node/1258
https://doi.org/10.1002/14651858.cd004983.pub3
https://doi.org/10.1016/j.jtv.2022.11.002
https://doi.org/10.1016/j.jtv.2022.11.002
https://www.ncbi.nlm.nih.gov/books/NBK507882/
https://www.ncbi.nlm.nih.gov/books/NBK507882/
https://woundinfection-institute.com/wp-content/uploads/MULTI23_CS_IWII-Slough_WINT-web.pdf
https://woundinfection-institute.com/wp-content/uploads/MULTI23_CS_IWII-Slough_WINT-web.pdf
https://doi.org/10.1016/j.surge.2015.12.005
https://doi.org/10.1111/iwj.12212
https://doi.org/10.1111/ijn.13041
https://doi.org/10.1046/j.1524-475x.1999.00141.x
https://doi.org/10.1054/bjps.2001.3547
https://doi.org/10.1093/ptj/74.9.812
https://doi.org/10.1016/j.apmr.2008.08.212
https://doi.org/10.1097/00129334-200211000-00008


44 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | BEST PRACTICE RECOMMENDATIONS 2025

in subjects with disorders of the spinal cord: a randomized 
double-blind controlled trial. Arch Phys Med Rehabil. 2004 
Oct;85(10):1657-61. DOI: 10.1016/j.apmr.2004.03.028

159.	 Banks PG, Ho CH. A novel topical oxygen treatment for chronic 
and difficult-to-heal wounds: case studies. J Spinal Cord Med. 
2008;31(3):297–301. DOI: 10.1080/10790268.2008.11760726

160.	Baba-Akbari SA, Flemming K, Cullum N, Wollina U. Therapeutic 
ultrasound for pressure ulcers (review). Cochrane Database Syst 
Rev. 2006;19 (3):1–19. DOI: 10.1002/14651858.CD001275.pub2

161.	 Kranke P, Bennet M, Martyn-St James M, Schnabel A, Debus 
S. Hyperbaric oxygen therapy for chronic wounds (review). 
Cochrane Database Syst Rev. 2006 Jul 19:(3):CD001275. DOI: 
10.1002/14651858.CD001275.pub2

162.	Registered Nurses’ Association of Ontario (RNAO). Toolkit: imple-
mentation of best practice guidelines. Second Edition. Toronto 
(ON): RNAO; 2012. Available from: http://rnao.ca/bpg/resources/
toolkit-implementation-best-practice-guidelines-second-edition

163.	Magnan MA, Maklebust J. Braden Scale risk assessments 
and pressure ulcer prevention planning. J Wound Ostomy 
Continence Nurs. 2009 Nov-Dec;36(6):622-34. DOI: 10.1097/
WON.0b013e3181bd812c

164.	Aletha W, Tippett M. Reducing the incidence of pressure ulcers in 
nursing home residents: a prospective 6-year evaluation. Ostomy 
Wound Manage. 2009 Nov 1;55(11):52-8.

165.	Tescher A, Deppisch M, Munro C, Jorgensen V, Cuddigan J. 
Perioperative pressure injury prevention: National Pressure Injury 
Advisory Panel root cause analysis toolkit 3.0. J Wound Care. 
2022;31(Sup12):S4-S9.DOI: 10.12968/jowc.2022.31.Sup12.S4

166.	Hall AM, Flodgren GM, Richmond HL, Welsh S, Thompson JY, Fur-
long BM, et al. Champions for improved adherence to guidelines 
in long-term care homes: a systematic review. Implement Sci 
Commun. 2021 Aug 3;2(1):85. DOI: 10.1186/s43058-021-00185-y

167.	 Luton A, Gordon MD, Stewart M, Steward-Scott E, Mullen J, Jones 
A, et al. Evidence-based skin champion program reduces pres-
sure injuries in a pediatric hospital. Journal of Nursing & Interpro-
fessional Leadership in Quality & Safety. 2018;2(1). Available from: 
https://digitalcommons.library.tmc.edu/uthoustonjqualsafe/
vol2/iss1/2

168.	Seton JM, Hovan HM, Bogie KM, Murray MM, Wasil B, Banks PG, et 
al. Interactive evidence-based pressure injury education program 
for hospice nursing: a quality improvement approach. J Wound 
Ostomy Continence Nurs. 2022 Sep-Oct;49(5):428-435. DOI: 
10.1097/WON.0000000000000911

169.	 Soban LM, Finley EP, Miltner RS. Identifying patterns in imple-
mentation of hospital pressure ulcer prevention programs: a mul-
tisite qualitative study. J Wound Ostomy Continence Nurs. 2016 
May-Jun;43(3):248-53. DOI: 10.1097/WON.0000000000000228

170.	 National Pressure Ulcer Advisory Panel (NPUAP). Pressure ulcer 
root cause analysis (rca) template. 2021. Available from: www.
NPIAP.org/resources/educational-and-clinical-resources/pres-
sure-ulcer-root-cause-analysis-rca-template.

171.	 Khan K, Giannone AL, Mehrabi E, Khan A, Giannone RE. Marjolin’s 
ulcer complicating a pressure sore: the clock is ticking. Am J Case 
Rep. 2016 Feb 22:17:111-4. DOI: 10.12659/ajcr.896352

172.	 Veterans Health Administration. VHA Directive 1352. Prevention 
of Pressure Ulcers. 2019, 1-29.  

173.	 Agency for Healthcare and Research and Quality. Preventing 
pressure ulcers in hospitals: a toolkit for improving quality care. 
Rockville, MD: Agency for Healthcare Research and Quality; 2023. 
Available from: https://www.ahrq.gov/patient-safety/settings/
hospital/resource/pressureulcer/tool/index.html

174.	 Campbell KE, Woodbury MG, Houghton PE. Implementation 
of best practice in the prevention of heel pressure ulcers in the 
acute orthopedic population. Int Wound J. 2010 Feb;7(1):28-40. 

DOI: 10.1111/j.1742-481X.2009.00650.x
175.	 Sianes-Gallén M, Pujol-García AM, Rus García M, Partera Luque 

C, López Postigo M, Call Mañosa S, et al. Pressure injuries 
during the SARS-CoV-2 pandemic: a retrospective, case-control 
study. J Tissue Viability. 2021 Nov;30(4):478-483. DOI: 10.1016/j.
jtv.2021.07.011

176.	 Felix E, Alvarado JV, Miranda-Cantellops N, Jackson S. Access 
limitations and level of psychological distress during the 
COVID-19 pandemic in a sample of individuals with spinal 
cord injury. J Spinal Cord Med. 2022 Sep;45(5):700-709. DOI: 
10.1080/10790268.2021.2013592

177.	 Hearn JH, Rohn EJ, Monden KR. Isolated and anxious: a qualita-
tive exploration of the impact of the COVID-19 pandemic on indi-
viduals living with spinal cord injury in the UK. J Spinal Cord Med. 
2022 Sep;45(5):691-699. DOI: 10.1080/10790268.2021.1949562

178.	 Kuhnke JL, Jack-Malik S, Athanasopoulos P, Casemore S, Botros 
M, Rosenthal S, et al. How is COVID-19 affection access to and 
the delivery of skin and wound care services for individuals 
living with pressure injuries and or spinal cord injury?: a qualita-
tive survey. 2023. (Research poster to Wounds Canada National 
Conference). 

179.	 Polancich S, Hall AG, Miltner R, Poe T, Enogela EM, Montgom-
ery AP, et al. Learning during crisis: the impact of COVID-19 on 
hospital-acquired pressure injury incidence. J Healthc Qual. 2021 
May-Jun;43(3):137-144. DOI: 10.1097/JHQ.0000000000000301

180.	Challoner T, Vesel T, Dosanj A, Kok K. The risk of pressure ulcers in 
a proned COVID population. Surgeon. 2022 Aug;20(4):e144-e148. 
DOI: 10.1016/j.surge.2021.07.001

181.	 Backhaus R, Verbeek H, van Rossum E, Capezuti E, Hamers JP. 
Nurse staffing impact on quality of care in nursing homes: a sys-
tematic review of longitudinal studies. J Am Med Dir Assoc. 2014 
Jun;15(6):383-93. DOI: 10.1016/j.jamda.2013.12.080

182.	Baharestani MM, Black JM, Carville K, Clark M, Cuddigan JE, 
Dealey C, et al. Dilemmas in measuring and using pressure ulcer 
prevalence and incidence: an international consensus. Int Wound 
J. 2009 Apr;6(2):97-104. DOI: 10.1111/j.1742-481X.2009.00593.x

183.	Ho C, Jiang J, Eastwood CA, Wong H, Weaver B, Quan H. Valida-
tion of two case definitions to identify pressure ulcers using hos-
pital administrative data. BMJ Open. 2017 Aug 28;7(8):e016438. 
DOI: 10.1136/bmjopen-2017-016438

184.	Trinkoff A, Han K, Storr CL, Lerner N, Johantgen M, Gartrell K. 
Turnover, staffing, skill mix, and resident outcomes in a national 
sample of US nursing homes. J Nurs Adm. 2013 Dec;43(12):630-6. 
DOI: 10.1097/NNA.0000000000000004

185.	Niederhauser A, VanDeusen LC, Parker V, Ayello EA, Zulkowski 
K, Berlowitz D. Clinical management extra: comprehensive pro-
grams for preventing pressure ulcers: a review of the literature. 
Adv Skin Wound Care. 2012 Apr;25(4):167-88; quiz 189-90. DOI: 
10.1097/01.ASW.0000413598.97566.d7

186.	Beeckman D, Defloor T, Demarré L, Van Hecke A, Vanderwee 
K. Pressure ulcers: development and psychometric evaluation 
of the attitude towards pressure ulcer prevention instrument 
(APuP). Int J Nurs Stud. 2010 Nov;47(11):1432-41. DOI: 10.1016/j.
ijnurstu.2010.04.004

187.	 Florin J, Bååth C, Gunningberg L, Mårtensson G. Attitudes 
towards pressure ulcer prevention: a psychometric evaluation of 
the Swedish version of the APuP instrument. Int Wound J. 2016 
Oct;13(5):655-62. DOI: 10.1111/iwj.12338

188.	Paquay L, Verstraete S, Wouters R, Buntinx F, Vanderwee K, 
Defloor T, et al. Implementation of a guideline for pressure ulcer 
prevention in home care: pretest-post-test study. J Clin Nurs. 
2010 Jul;19(13-14):1803-11. DOI: 10.1111/j.1365-2702.2009.03170.x

189.	 Pieper B, Mott M. Nurses’ knowledge of pressure ulcer preven-
tion, staging, and description. Adv Wound Care. 1995 May-

https://doi.org/10.1016/j.apmr.2004.03.028
https://doi.org/10.1080/10790268.2008.11760726
https://doi.org/10.1002/14651858.cd001275.pub2
https://doi.org/10.1002/14651858.cd001275.pub2
http://rnao.ca/bpg/resources/toolkit-implementation-best-practice-guidelines-second-edition
http://rnao.ca/bpg/resources/toolkit-implementation-best-practice-guidelines-second-edition
https://doi.org/10.1097/won.0b013e3181bd812c
https://doi.org/10.1097/won.0b013e3181bd812c
https://doi.org/10.12968/jowc.2022.31.sup12.s4
https://doi.org/10.1186/s43058-021-00185-y
https://digitalcommons.library.tmc.edu/uthoustonjqualsafe/vol2/iss1/2
https://digitalcommons.library.tmc.edu/uthoustonjqualsafe/vol2/iss1/2
https://doi.org/10.1097/won.0000000000000911
https://doi.org/10.1097/won.0000000000000228
http://www.npuap.org/resources/educational-and-clinical-resources/pressure-ulcer-root-cause-analysis-rca-template
http://www.npuap.org/resources/educational-and-clinical-resources/pressure-ulcer-root-cause-analysis-rca-template
http://www.npuap.org/resources/educational-and-clinical-resources/pressure-ulcer-root-cause-analysis-rca-template
https://doi.org/10.12659/ajcr.896352
https://www.ahrq.gov/patient-safety/settings/hospital/resource/pressureulcer/tool/index.html
https://www.ahrq.gov/patient-safety/settings/hospital/resource/pressureulcer/tool/index.html
https://www.ahrq.gov/patient-safety/settings/hospital/resource/pressureulcer/tool/index.html
https://doi.org/10.1111/j.1742-481x.2009.00650.x
https://doi.org/10.1016/j.jtv.2021.07.011
https://doi.org/10.1016/j.jtv.2021.07.011
https://doi.org/10.1080/10790268.2021.2013592
https://doi.org/10.1080/10790268.2021.1949562
https://doi.org/10.1097/jhq.0000000000000301
https://doi.org/10.1016/j.surge.2021.07.001
https://doi.org/10.1016/j.jamda.2013.12.080
https://doi.org/10.1111/j.1742-481x.2009.00593.x
https://doi.org/10.1136/bmjopen-2017-016438
https://doi.org/10.1097/nna.0000000000000004
https://doi.org/10.1097/01.asw.0000413598.97566.d7
https://doi.org/10.1016/j.ijnurstu.2010.04.004
https://doi.org/10.1016/j.ijnurstu.2010.04.004
https://doi.org/10.1111/iwj.12338
https://doi.org/10.1111/j.1365-2702.2009.03170.x


BEST PRACTICE RECOMMENDATIONS 2025 | CHAPTER 7: PREVENTION AND MANAGEMENT OF PRESSURE INJURIES | 45 

Jun;8(3):34, 38, 40 passim.
190.	Fogelberg DJ, Powell JM, Clark FA. The role of habit in recurrent 

pressure ulcers following spinal cord injury. Scand J OccupTher. 
2016 Nov;23(6):467-76.  DOI: 10.3109/11038128.2015.1130170 

191.	 Government of Canada. Adult hospital beds: patient entrap-
ment hazards, side rail latching reliability, and other hazards. 
2008. https://www.canada.ca/en/health-canada/services/drugs-
health-products/medical-devices/application-information/guid-
ance-documents/guidance-document-adult-hospital-beds-pa-
tient-hazards-side-rail-other-hazards.html

https://doi.org/10.3109/11038128.2015.1130170
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/application-information/guidance-documents/guidance-document-adult-hospital-beds-patient-hazards-side-rail-other-hazards.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/application-information/guidance-documents/guidance-document-adult-hospital-beds-patient-hazards-side-rail-other-hazards.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/application-information/guidance-documents/guidance-document-adult-hospital-beds-patient-hazards-side-rail-other-hazards.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/application-information/guidance-documents/guidance-document-adult-hospital-beds-patient-hazards-side-rail-other-hazards.html

