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YOU HAVE THE POWER TO 
DISRUPT AND DESTROY BIOFILM1 

TO ADVANCE HEALING2,3

NON-HEALING WOUNDS NEED 
MORE THAN SILVER™

1. Bowler PG, et al. Parsons, Wound Medicine 14 (2016) 6–11. 2. Metcalf DG et al. J. Wound Care 2016; Vol25, No3. 3. Metcalf DG, et al. Int Wound J 2017; 14: 
203-213. 4. Malone M et al. 2017. JWC; 20-25.
AQUACEL, Hydro fiber and MORE THAN SILVER are trademarks of Convatec Inc. ©2019 Convatec Inc. AP-019908-MM
* When compared to AQUACE® Ag Extra™ dressing and other silver-only competitor dressings: ACTICOAT™ 7 and SILVERCEL™ Non-Adherent dressings. 

78% CHANCE  
OF BIOFILM4

+ =
MORE THAN

 SILVER™ 

Specifically developed to win the battle 
against biofilm, MORE THAN SILVERTM 
technology harnesses the synergistic 
power of three key components; ionic  
silver, a surfactant and a metal chelating 
agent working together to deliver  
superior1 performance.*

convatec.ca

https://www.convatec.ca
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Resources

Collaborating Towards 
A New Edition Of The 
International Pressure 
Injury Guideline 

Wounds Canada will collabor-
ate with the National Pressure 
Injury Advisory Panel (NPIAP), 
the European Pressure Ulcer 
Advisory Panel (EPUAP) and 
the Pan Pacific Pressure Injury 
Alliance (PPPIA) on the develop-
ment of the fourth edition of 
the International Pressure Injury 
Guideline.

Working together as associate 
organizations, the cooperation 
will be reflected in the fourth 
edition of the Guideline.

Wounds Canada is delighted 
to support this cooperation and 
its important work by enhancing 
the focus on clinical expertise 
in this new edition, while rec-

ognizing the evolving needs in 
wound care management. The 
Guideline aligns with Wounds 
Canada’s mission and dedication 
to advancing research, care and 
patient outcomes.

Limb Preservation 
Journal Supplement 
Focuses On Indigenous 
Health-care
Based on insights shared dur-
ing Wounds Canada’s 2023 
Limb Preservation Symposium 
last spring, a special supple-
ment to the Limb Preservation 
Journal focused on Indigenous 
wound care was developed 
and published in September 
and released during Wounds 
Canada’s National Conference. 
The supplement is filled with 
experiences of Indigenous 
health-care professionals and 
others serving this diverse and 
important community. It offers 
lessons to be learned not just 
for those working directly with 
Indigenous peoples, but for the 
limb preservation community in 
general.

Awareness and 
Advocacy

November Awareness 
Campaigns Focus On 
Important Issues 
Wounds Canada ran two 

awareness campaigns in the 
month of November for STOP 
Pressure Injury Day and Diabetes 
Awareness Month, to not only 
increase awareness of pressure 
injuries and diabetic foot but to 
promote methods of prevention, 
such as regular skin checks and 
best practices in management 
and treatment.

The first campaign titled 
IT’S TIME to STOP Pressure 
Injuries included collaborators 
such as the Alberta Health 
Services, Canadian Institute 
for Health Information (CIHI), 
Covenant Health, Health 
Association Nova Scotia, 
Registered Nurses' Association 
of Ontario and Winnipeg 
Regional Health Authority, 
while the second campaign 
for Diabetes Awareness Month 
was in collaboration with the 
Limb Preservation Alliance, 
launched officially at the begin-
ning of the month. The Limb 
Preservation Alliance consists of 
the American Limb Preservation 
Society, the Canadian 

News in Wound Care
NEWS
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https://www.woundscanada.ca/component/content/article/260-publications/limb-preservation-in-canada/issues-lpc/653-2023-vol-4-no-2?Itemid=101
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Podiatric Association, D-Foot 
International and Wounds 
Canada.

Wounds Canada’s awareness 
campaigns highlight content 
and expert resources through 
a combination of social media 
posts, dedicated web pages, 
and collaborations with 
health-related organizations.

In the new year, Wounds 
Canada will be partnering 
with more organizations to con-
vey key messages about timely 
wound care management sub-
jects.

CN Tower Lit Up
The CN Tower was lit up on 
November 15, 
2023 in advance 
of STOP Pressure 
Injury Day tak-
ing place the 
following day.

New Faces at 
Wounds Canada
Christina Locmelis has joined 
Wounds Canada as Director 
of Communications & 
Membership. She is 
responsible for lead-
ing the communi-
cations team and 
executing Wounds 
Canada’s overall 
communications 
strategy. Christina has 
extensive experience work-
ing in the not-for-profit/associ-

ation sector and has managed 
the successful development 
and implementation of mul-
tiple national and international 
award-winning awareness cam-
paigns. She is a dedicated leader 
and strategist who excels 
at managing teams, 
engaging with 
members and stake-
holders, generating 
awareness of organ-
izational resources 
and activities and 
enhancing the public pro-
file of organizations.

Christina holds a Master 
of Arts with specializa-

tion in Organizational 
Communication and a 

Bachelor of Arts in 
Communications 
with a minor 
in Psychology. 

Christina has also 
been an active 

volunteer for many 
worthy causes and vari-

ous organizations and cur-

rently serves as a Director on 
the Board of the Canadian 
Foundation for Animal-Assisted 
Support Services.

Shagaana Giritharan joined 
Wounds Canada as Education 

Coordinator for the 
Skin Health Program 

in October. 
Previously, 
Shagaana worked 
as a medication 

delivery coordin-
ator at Bayshore 

Specialty Pharmacy. 
While pursuing her BA in 
Psychology at Toronto’s York 
University, she worked as a 
student success team member 
for her school's Introduction 
to Psychology course. Outside 
of school and work, Shagaana 
is known for being a versatile 
dancer and respected teach-
er. She has been teaching the 
ancient Indian classical dance 
form Bharathanatyam, as well 
as other styles, to students of all 
ages, for almost five years now.
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3M 
3M focuses on 
providing bet-
ter care through 
patient-centered science. From innovations in 
negative pressure and surgical incision manage-
ment to advanced wound care solutions, our 
team is ready to partner with you to help trans-
form outcomes.

Medical | Health care | 3M Canada

AROA™ 
AROA is a New Zealand based soft-tissue regener-
ation company. Our AROA ECM™ technology has 
been used in over 6 million applications globally. 
The mission of AROA is to ‘unlock regenerative 
healing for everybody’ by developing advanced 
regenerative medicine technologies which are 
often deemed inaccessible to patients suffering 
from acute and chronic wounds due to financial 
barriers.

Endoform™ Natural Restorative Bioscaffold 
is a unique extracellular matrix (ECM) for the 
management of acute and chronic wounds. 
Endoform™ supports all phases of wound heal-
ing and is appropriate for use early in wound 
management to restore protease balance and 
advance healing to the proliferative phase. 

Endoform™ Antimicrobial Restorative 
Bioscaffold contains 0.3% ionic silver, appropri-
ate for use in wound management where there is 
an elevated risk of infection. 

Endoform™ is fully integrated into the body’s 
own tissue and is perfectly suitable for use with 
Negative Pressure 
Wounds Therapy 
(NPWT) to expedite 
wound healing. 

Aroa Biosurgery | Expert In Soft Tissue Repair 
Products

B.Braun
B. Braun is a leader 
in smart infusion 
therapy and safe 
and effective pharmacy products, patient and
provider safety, and sustainable health solutions.

We’re committed to helping providers like you 
continuously improve patient satisfaction and 
outcomes.

With wound products and home care solutions 
designed to help you focus on what matters 
most—your patients—B. Braun is uniquely pos-
itioned to help your facility succeed now and in 
the future.

B. Braun of Canada (bbraun.ca)

Biocomposites
At Biocomposites, we are distinct in that our team 
of specialists is singularly focused on the develop-
ment of innovative calcium compounds for 
surgical use. Our innovative products are at the 
forefront of calcium technology and range from 
bone grafts to matrices that can be used in the 
presence of infection. We are proud to be driv-
ing improved outcomes across a wide range of 
clinical applications, in musculoskeletal infection, 
trauma, spine and sports injuries, for surgeons 
and patients alike.

Biocomposites | Antibiotic Calcium Devices For 
Osteomyelitisbiocompi

DARCO International 
DARCO International is a provider of wound 
care, post-op, and trauma solutions to the global 
foot and ankle community. Founded in 1985 by 
practicing podiatrist Dr. H. Darrel Darby, DARCO 
prides itself on being an industry innovator by 

CORPORATE NEWS

News From Our Industry Partners

https://www.3mcanada.ca/3M/en_CA/medical-ca/?utm_medium=redirect&utm_source=vanity-url&utm_campaign=3m.ca/Medical
https://aroa.com
https://aroa.com
https://www.bbraun.ca/en.html
https://biocomposites.com
https://biocomposites.com
https://www.3mcanada.ca/3M/en_CA/medical-ca/?utm_medium=redirect&utm_source=vanity-url&utm_campaign=3m.ca/Medical
https://aroa.com
https://www.bbraun.ca/en.html
https://biocomposites.com
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providing affordable 
and accessible wound 
offloading solutions 
worldwide.

DARCO’s Featured Wound Care Solutions: 
• PegAssist™ Offloading Insoles: The PegAssist 

Insole enables clinicians to easily customize 
a wound offloading insole for patients. This 
affordable insole is available for a wide range 
of DARCO shoes and CAM walkers, making the 
PegAssist a versatile offloading solution. 

• Closed and Open Toe Wound Care Shoes: 
Featuring a multi-layered offloading insole sys-
tem, DARCO’s Open and Closed Toe Wound Care 
Shoes are a customizable solution designed for 
longer-term offloading of diabetic wounds.

• BodyArmor® ProTerm Walker: Designed for 
patients recovering from TMA, Chopart, and 
Lisfranc amputations, the BodyArmor ProTerm is 
an interim orthosis designed to assist patients 
in the healing process before transitioning to a 
prosthetic.

• GentleStep™ Extra Depth Shoes: DARCO’s 
GentleStep shoes feature a stretchable upper 
and extra-depth footbed. Available in 22 sizes 
and 3 widths, this shoe is designed to provide 
the perfect fit for your diabetic patient requir-
ing a safe option for everyday wear.

Products available through your preferred 
Canadian distribution partner.

https://darcointernational.com

EO2 Concepts®
EO2 Concepts® is an advanced 
wound care technology com-
pany. As the developer of a 
progressive FDA cleared Class 
II medical device, they pro-
vide Continuous Diffusion of 
Oxygen (CDO) Therapy to patients suffering from 
difficult-to-heal wounds. Our silent, wearable 
device provides patients with advanced wound 
care anywhere, anytime, as well as accelerating 
the entire healing process.  With the oxygen deliv-
ered directly to the wound bed, CDO Therapy 

helps bring wounds better collagen formation, 
pain reduction and to full closure.

Contact us - Innovative Wound Healing | EO2 
Concepts | OxyGeni

Essity
Essity is a leading global 
hygiene and health 
company dedicated to 
improving well-being through products and solu-
tions.  Essentials for everyday life.  We provide 
high-quality wound and incontinence care, ortho-
pedic, and compression products. Our innovative 
and cost-effective solutions, coupled with our 
expertise, cutting edge technology and global 
coverage, allow for better patient care outcomes. 
Additionally, our customers and partners value 
our support through training and educational pro-
grams. Essity sells in approximately 150 countries 
under leading global brands Cutimed®, Hydrofera 
Blue®, Leukoplast®, JOBST®, Delta-Cast®, Actimove® 
and TENA®.

Essity - A global leading hygiene and health com-
pany | Global Corporate

Integra LifeSciences
Integra LifeSciences, a global leader in medical 
technology, is dedicated to limiting uncertainty 
for clinicians so they can concentrate on provid-
ing the best patient care. Integra offers innovative 
solutions in advanced wound care, regenerative 
technologies, neurosurgery and specialty surgical 
instruments and solutions, saving and sustaining 
lives around the world.

Integra’s Advanced Wound Care portfolio 
includes MediHoney® Antibacterial Dressings, 
the global leading medical-grade manuka hon-
ey-based product for the management of acute 
and chronic wounds and burns and TCC-EZ® Total 
Contact Cast System, a prefabricated and easy-to-
use offloading device that supports patient com-
pliance.

Derived from the nectar of the Leptospermum 
species, the manuka honey used on MediHoney® 
is selected, authenticated and processed using 

https://darcointernational.com
https://www.eo2.com/contact-us/
https://www.eo2.com/contact-us/
https://www.essity.com
https://www.essity.com
https://www.essity.com
https://darcointernational.com
https://www.eo2.com/contact-us/


10	 Wound Care Canada	 Volume 21, Number 2 · Winter 2023

leading scientific 
technology to valid-
ate its purity and 
consistency.  Unique 
among honeys – it 
maintains its effectiveness even in the presence of 
wound fluid.  It is the only type of honey shown 
in randomized controlled studies to help wounds 
that have stalled under first-line treatment to 
progress towards healing.

TCC-EZ® offers a one-piece, roll-on, light 
weight, woven design that is faster and easier to 
apply than traditional systems. The ease of appli-
cation can lead to fewer complications. As part 
of a TCC product evaluation, clinicians involved 
in the trial expecting to apply traditional TCC in 
20 minutes reported applying TCC-EZ® in under 
10 minutes.  They were able to cast four times as 
many patients using TCC-EZ® compared to using 
traditional cast.

To learn more about Integra’s Advanced Wound 
Care Solutions, visit us at www.integralife.com or 
email us at IntegraCanada RSVP.

Medela
Through advancing research, observing natural 
behaviour and listening to our customers, Medela 
turns science into care while nurturing health for 
generations. As the health-care provider of choice 
for more than 6 million hospitals and homes 
across the globe, Medela is dedicated to develop-
ing innovations that build better outcomes.  With 
over 1,500 employees worldwide and 20 subsidi-
aries in Europe, the Americas and Asia, Medela 
has evolved into a leading global medical device 
company. 

Wound Care - Innovating the NPWT Standard 
of Care

Medela’s Invia® Liberty™ and Invia® Motion™ 
NPWT Systems contain a double lumen with pat-
ented, electronically controlled feedback tech-
nology called Intelligent Pressure Control™ and 
Dynamic Exudate Removal™. 

• Intelligent Pressure 
Control utilizes the 
control lumen to 

ensure the prescribed pressure is delivered at 
the wound bed, meeting the standard of care.

• Dynamic Exudate Removal utilizes the removal 
lumen to prevent blockages and dynamically 
adapt to fluid fluctuations by adjusting airflow 
cycles (up to 20 times per 5 minutes), more 
accurately and efficiently removing fluid and 
innovating the standard of care.

Medela makes NPWT easier by focusing on the 
solutions that improve the patient experience and 
lessen administrative complexities. Our Invia™ 
NPWT Systems offer whisper-quiet technology 
and simple user interfaces with a range of pres-
sure settings and therapy modes to support clin-
ical flexibility. Our NPWT portfolio is completely 
interchangeable, providing patients with true 
continuity of care as they transition beyond acute 
care. 

To learn more visit: Medela Negative Pressure 
Wound Therapy.

Medline
Delivering 
a Holistic 
Approach 
to Skin and 
Wound Care

Medline offers a holistic approach to skin and 
wound care that helps health-care providers pre-
vent skin breakdown and health-care acquired 
skin injuries. We help care facilities build cus-
tomized solutions, from expert clinical guidance 
and education to product utilization recommen-
dations. Based on an evaluation of your current 
skin health protocols, we provide actionable 
recommendations that deliver positive outcomes. 
We also help to build knowledge and confidence 
through tailored education, including on-site 
training with clinical experts and online courses 
through Medline University and Surge Learning. 
Medline helps to deliver better outcomes through 
a comprehensive system of products – from 
prevention to treatment – in five areas of care, 
including Advanced Wound Care, Advanced 
Skin Care, Repositioning and Offloading, Patient 
Cleansing and Continence Care. We standardize 

http://www.integralife.com
mailto:integracanada.rsvp%40integralife.com?subject=
https://www.medelahealthcare.com/en-CA/solutions/negative-pressure-wound-therapy
https://www.medelahealthcare.com/en-CA/solutions/negative-pressure-wound-therapy
https://www.integralife.com
https://www.medelahealthcare.com/en-CA/solutions/negative-pressure-wound-therapy
https://www.medline.ca/
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and streamline product selection to help improve 
clinical outcomes, reduce costs and enhance 
caregiver and patient compliance. Medline under-
stands the challenges of skin and wound care, so 
connect with our Medline clinical experts today to 
discuss best practices in pressure injury protocols.

For more information, contact your local 
Medline Representative at 1.800.268.2848 or 
explore www.medline.ca/en/products/skin-
wound-care.

Perfuse Medtech
The geko™ device 
ACCELERATES HEALING 
RATE BY OVER 200%.

The geko™ device 
significantly increases 
blood flow, about 60% 
of that achieved by 
continuous walking. Enhancing blood flow is 
central to the healing process as the lack of 
blood flow can be a root cause of wounds. A 
landmark randomized control trial, conducted by 
Sir Professor Keith Harding and published in the 
International Wound Journal, compared Standard 
of Care (SOC) with and without the geko™ device 
in patients with hard to heal venous leg ulcers. 
The results show that the geko™ device with SOC, 
doubled the rate of healing vs SOC alone. This 
10g, self-contained device painlessly stimulates 
the common peroneal nerve, activating the lower 
leg muscle pumps.

Consider the geko™ to accelerate healing rate, 
manage edema or to help patients get into 
compression. An economic analysis of the geko™ 
device was recently performed. There is a not a 
scenario where the geko™ device doesn’t make 
economic sense. Better healing and better use 
of money! Rarely does a device deliver such 
outcomes. References available upon request.

Please contact us if you’d like to learn more at: 
info@perfusemedtec.com or visit our website at 
www.gekodevices.com.

Quart Medical
EdemaWear - A novel approach to 
compression.

Compression is a rec-
ognized cornerstone 
of management of the 
venous system, after 
vascular assessment for 
healability. EdemaWear is 
a novel approach that delivers compression under 
a series of longitudinal ridges running parallel 
to the limb. In contrast to conventional circum-
ferential compression, longitudinal compression 
doesn’t cause a tourniquet effect that could inter-
fere with limb circulation and lymphatic drainage.

Michael Quart was introduced to EdemaWear 
by Dr. Gary Sibbald. Both were among the early 
architects of what later become Wounds Canada. 
Quart Medical acts as the exclusive importer for 
EdemaWear. You can listen to the recent webi-
nar by Dr. Sibbald and Pat Coutts discussing low 
compression vascular assessment and a recent 
peer reviewed study on EdemaWear in Advances 
in Skin and Wound Care. Watch the low com-
pression webinar with Dr. Sibbald & Pat Coutts: 
https://youtu.be/CjXOLhPxlvo 

Read the peer review study here: https://quart-
medical.com/wp-content/uploads/Evaluation_of_
Longitudinal_and_Tubular_Compression-Sibbald-
et-al-2020-ASWC-distributed-by-WoundPedia-
with-permission.pdf 

Indications
• Edema from venous hypertension
• Post-op edema
• Lymphedema
• Venous leg ulcers
• Skin tears
• Wherever safer, more comfortable and accept-

able compression is required.

Traditional circumferential compression can 
be hot and uncomfortable for the patient, which 
may compromise adherence to low compression. 
EdemaWear provides a cool novel approach using 
longitudinal compression. 

Choosing the correct stockinet size is the most 
important factor in determining the effectiveness 
and comfort of EdemaWear. Brochures, a sizing 

http://www.medline.ca/en/products/skin-wound-care
http://www.medline.ca/en/products/skin-wound-care
https://www.medline.ca/en/products/skin-wound-care
mailto:info%40perfusemedtec.com?subject=
http://www.gekodevices.com
https://youtu.be/CjXOLhPxlvo
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://www.gekodevices.com
https://quartmedical.com
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guide and clinical information can be found at 
https://quartmedical.com/edemawear/evidence/.

Available through all major Canadian health-
care dealer/distributors and for patient through 
Payless Medical: https://paylessmedical.ca or 
1-866-884-0772 or 1-866-884-0772.

Home - Quart Medical Inc.

Saint-Leger Waters
Saint-Leger Waters was founded in 1999. They 
initially manufactured 
demineralized water 
and eye care solutions. 
Over the years the 
company progressed 
and obtained a Natural 
Health Product licence 
in 2012. Since then, it 
specializes in the fabrication of wound care prod-
ucts. Specifically Sterile Saline and Sterile Water 
solutions in various formats, from 1L to 60ml. The 
60ml format has an innovative Luer Lock tip to 
provide a secure connection to cannulas, feeding 
tubes, urinary track catheter, etc. The company’s 
main clients include provincial health-care sys-
tems, specialty clinics, long term care facilities, 
pharmacies, veterinary clinics and industrial clients.

www.saint-leger.ca

Sigvaris Group
Sigvaris Group has been committed to helping 
people feel their best, every day for nearly 160 
years. Our medical compression solutions offer 
effective and reliable support for vascular and 
lymphatic conditions.

We offer your patients a product portfolio craft-
ed with the most advanced technology, quality 
materials and fashionable designs that cater to a 
wide range of different needs and indications.

Our premium medical compression socks and 
stockings are designed to ensure precise fit and 
accurate compression for people with diverse life-
styles.

Our ready-to-wear inelastic compression wraps 
support the active treatment and management of 

edemas with adjustable ranges 
of resting compression in an 
innovative design for superior 
fit and easy application.

Sigvaris Group is your ideal 
partner in patient care and 
wellness for vascular and 
lymphatic conditions.

www.sigvaris.ca

Smith+Nephew
Smith+Nephew is a portfolio medical technology 
company focused on the repair, regeneration 
and replacement of soft and hard tissue. We exist 
to restore people’s bodies and their self-belief 
by using technology to take the limits off living. 
Alongside our customers we will not settle until 
we have solved the challenges of preventing 
and healing wounds. Smith+Nephew's Advanced 
Wound Management portfolio provides compre-
hensive solutions to meet broad and complex 
clinical needs and to help health-care profes-
sionals reduce the human and economic conse-
quences of wounds. These include products for 
the treatment of acute and chronic wounds such 
as leg, diabetic and pressure ulcers, burns and 
post-operative 
wounds.

https://www.
smith-nephew.com/en/health-care-professionals/
products/advanced-wound-management/rena-
sys-edge-hcp-facing

Stryker
Stryker is your partner for proven pressure injury 
prevention, infection risk reduction and caregiver 
safety. Our innovative solutions help improve 
patient and caregiver outcomes across the con-
tinuum of care by providing safe and easy ways 
to address preventable hospital-acquired harms. 
Our products bring caregivers confidence by sim-
plifying processes, improving patient care and 
addressing risk factors that can lead to infections, 
skin injury, patient falls and caregiver injuries. 
We are driven to solve real problems and make 

https://quartmedical.com/edemawear/evidence/
https://paylessmedical.ca
https://paylessmedical.ca
https://quartmedical.com
http://www.saint-leger.ca
http://www.sigvaris.ca
https://www.smith-nephew.com/en/health-care-professionals/products/advanced-wound-management/renasys-edge-hcp-facing
https://www.smith-nephew.com/en/health-care-professionals/products/advanced-wound-management/renasys-edge-hcp-facing
https://www.smith-nephew.com/en/health-care-professionals/products/advanced-wound-management/renasys-edge-hcp-facing
https://www.smith-nephew.com/en/health-care-professionals/products/advanced-wound-management/renasys-edge-hcp-facing
https://saint-leger.ca
http://www.sigvaris.ca
https://www.smith-nephew.com/


3M™ V.A.C. 
Dermatac™ Drape:  
The first ever silicone 
hybrid drape for use with 
3M™ V.A.C.® Therapy.

Explore the science behind it.

Learn more or connect with a 3M 
sales representative by visiting 
Go.3M.com/VirtualPI

Note: Specific indications, contraindications, 
warnings, precautions and safety information exist 
for these products and therapies. Please consult a 
clinicians and product Instructions for Use prior to 
application. The Instructions for Use are intended 
for healthcare professionals.

© 2023 3M. All rights reserved. 3M and the other 
marks shown are marks and/or registered marks. 
Unauthorized use prohibited. Used under license 
in Canada. 2309-27001-E

healthcare better 
for our customers 
and the patients 
they serve.

 

https://www.stryker.com/ca/en/portfolios/
medical-surgical-equipment.html

Urgo Medical
Urgo provides medical devices and products 
to hospitals, nursing homes and home health 
agencies – and the patients they treat. Our 
focused portfolio of 
products establishes 
proven protocols for the 
care and management 
of wounds, skin and skin 
breakdown.

https://www.urgomedical.us/

Stay connected!

 

Get on the Wounds 
Canada mailing list!

To receive noti�cations, 
information, invitations and 

more, send an email to 

info@woundscanada.ca.

Follow us
on social media!

facebook.com/woundscanada

@woundscanada

youtube.com/@CAWCnet

@woundscanada
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woundscanada/
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The Patient
A 97-year-old female resident of a long-term 
care facility presented to the Wound Care Clinic 
with two painful ulcers on her left foot that had 
appeared in the previous two months. On her 5th 
toe she has a small .8 x .8 cm wound that showed 
exposed bone (see Figure 1). On her heel she had 
a small wound (see Figure 2).

Past medical history included hypertension, 
asthma, hypothyroidism, osteoarthritis, B12 defi-

ciency and psoriasis on the soles of her feet. Her 
medications included: acetaminophen, amlodip-
ine, enalapril, calcium carbonate, fluticasone 
250mcg inhaler, clobetasol cream and Vitamin 
B12 100mcg IM monthly. Hydromorphone was 
used with limited success to relieve the pain.

Prior to developing these painful wounds, the 
patient was attending many recreational activities 
in the home and would go for daily walks around 
the facility with her friend. She was able to ambu-

late using her 
walker and had 
no cognitive 
impairment. 
With the onset 
of the wounds, 
her mobility 
declined, nota-
bly her ability to 
ambulate outside 

Painful Non-healing 
Wounds In A 97-Year-
Old Patient: Could It 
Be Angiosomal?
By Carol Ott MD FRCPC, Kennedy Ayoo MD, Andrea Moser MD MSc CCFP FCPC 

(COE) CMD and Giuseppe Papia MD MSc FRCSC FRSCS 
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Figure 1. Left 5th toe wound. Figure 2. Left heel wound.
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of her room. She remained independent in the 
other Activities of Daily Living (ADLs), notably 
dressing, eating, toileting and personal care and 
received minimal assistance with bathing. 

She was now spending most her time in her 
room, sitting in a recliner. The home and family 
did most of the Instrumental Activities of Daily 
Living (IADLs) for her and she was able to phone 
others with the landline phone in her room (see 
Table 2). Family members brought forth concerns 
about the impact of the wounds on her activity 
level and on her mood.

The wound on the left 5th toe became infected. 
Treatment of the wounds consisted of several 
courses of antibiotics and topical dressings. Three 
months into treatment, a third painful wound 
appeared on her left calf (see Figure 3).

She was referred to a Vascular Surgeon six 
months into treatment as the wounds were not 
healing and continued to cause pain. 

The Issue
Peripheral arterial disease (PAD) is usually caused 
by atherosclerosis that leads to stenosis or block-
age of the major vessels supplying the lower 
extremities.1 This constriction impedes blood flow 
to the legs and can result in symptoms such as 
pain, cramping and weakness, particularly dur-
ing physical activities. Approximately 10% of the 

worldwide population have peripheral vascular 
disease though the prevalence increases as we 
age,2 making age the greatest risk factor for PAD 
(see Table 1).

Other Risk Factors For PAD
Additional risk factors for PAD include:3

• Current smoking
• Previous smoking
• Diabetes mellitus
• Decreased kidney function
• C-reactive protein > 3.0
• Hypertension

Symptoms Of PAD
Some patients with PAD may be asymptomatic 
but others suffer many medical issues such as 
claudication, ischemic rest pain, ischemic wounds, 
repeated revascularizations and limb loss.4

These symptoms can lead to a general decline in 
health status, poor quality of life and decreased 
abilities to preform both ADLs and IADLs (see 
Table 2).

Consultation with a vascular surgeon and vas-
cular studies should be considered early in treat-
ment of leg wounds and symptoms of PAD to 
decrease morbidity, improve quality of life and 
address issues with pain.  The vascular surgeon 
can determine if bypass surgery or computed 
tomography angiography (CTA), with or without 
angioplasty, might be required if there is block-
age in the main arterial vessels verses the distal 
peripheral vessels.

In our patient’s case, it was determined that 
a CTA with angioplasty was indicated. The CTA 
showed that in the left leg that there was severe 
tibial arterial disease and superficial arterial sten-
osis and occlusion (see Figure 4). All were opened 

Figure 3. Left calf wound.

Age PAD prevalence
60-69 7.0% (95% CI=5.6-8.4%)

70-79 12.5% (95% CI=10.4-14.6%)

80 and older 23.2% (95% CI=19.8-26.7%)

Table 1. PAD Prevalence and Age

Source: Data from the National Health and Nutrition Examination 

Survey 1999‐2004.3



Volume 21, Number 2 · Winter 2023	 Wound Care Canada	 17

by angioplasty to provide continuous flow to the 
angiosomes of the lesions (see Figure 4). The pro-
cedure was well-tolerated by our 97 patient and 
done under local anesthetic as a day procedure.

Angiosomes
The concept of angiosomes was introduced by Dr. 
Ian Taylor in 1987 and is now used in the fields 
of vascular surgery, plastic surgery and wound 
management.6 It is a concept that helps explain 
the relationship between arteries and the tis-
sue territories they supply.6 An angiosome is a 
three-dimensional area of tissue containing skin, 
fat and muscle that is supplied by a source artery 
and drained by specific veins.

An understanding of angiosomes is important 
in vascular procedures to help improve wound 
healing by allowing the vascular surgeon to direct 
revascularization efforts to the territory supplying 
the wound.7

The arterial supply to the leg consists of six 
angiosomes which originate from three tibial 
arteries and their branches (see Figure 5):
1.	 Anterior tibial artery supplying the dorsum 

of the foot.
2.	 Peroneal artery supplying the lateral portion 

of the foot with some contribution to the heel.
3.	 Posterior tibial artery supplying the plantar 

surface of the foot. The posterior tibial artery 
further divides into a medial plantar, lateral 
plantar and calcaneal branch which supply the 
medial plantar surface, lateral plantar surface 
and the heel respectively.

Adjacent angiosomes are anatomically linked 
through choke vessels and direct arterial-arter-
ial connections, establishing a unified network 
wherein a single source artery can supply mul-
tiple angiosomes.7 This arrangement allows blood 
to bypass interruptions within the vascular tree.7 
While direct in-line flow is preferred, the redun-
dancy in lower extremity perfusion allows for 
multiple lower extremity revascularization options 
when perfusion through the specific angiosome 
supplying a wound cannot be restored.7

Why Might Some Older Adults Not 
Be Sent To Vascular Surgery For 
Assessment of PAD?
Ageism is the discrimination or stereotyping of 
individuals based on their age. Health-care pro-
viders may misinterpret or downplay the symp-
toms of PAD in their older adult patients attrib-
uting the symptoms to aging or other factors.   
Health-care providers should be educated about 
the prevalence of PAD in older adults and the 
potential benefits of angioplasty. 

ACTIVITIES OF DAILY LIVING (ADLs)
Mnemonic - DEATH

INSTRUMENTAL ACTIVITIES OF DAILY LIVING (IADLs)  
Mnemonic - SHAFT

D - Dressing S - Shopping

E - Eating H - Housekeeping

A - Ambulating A - Accounts

T - Toileting F – Food Preparation

H - Hygiene T - Telephone

Table 2. Activities of Daily Living and Instrumental Activities of Daily Living.5 

Figure 4. Lower extremity angiograms. Pre-procedure 
(left, ABI=0.28); Post-procedure (right, ABI=0.57).                            
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Back To Our Patient…
All the patient’s wounds healed over a period of 
five months and pain resolved.  The patient was 
able to return to her previous mobility status – 
walking around the long-term care home using 
her walker and accompanying her friend, a fellow 
resident. Her mood also greatly improved and 
she was able to return to attending recreation-
al functions at the home. Surgical intervention 
leading to subsequent healing led to a significant 
improvement in her overall quality of life. 

She had not been referred to vascular surgery 
for the first six months of her treatment and this 
delay could have led to a permanent decrease in 
her functional capacity. She died at age 101 of 
another unrelated short illness.
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PRESENTATION DIGEST

The Challenges 
Of Difficult-To-
Dress Wounds
Wound care 
practitioners often 
encounter difficult-
to-dress wounds; 
57% of wound care 
nurses reported 
that they manage 
difficult-to-dress 
wounds everyday.1 Difficult-to-dress wounds are those 
that are on wet or irregular body surfaces, where it is 
difficult to keep dressings in place between scheduled 
changes. For example, stage 2 and 3 pressure injuries 
in the ischial or coccyx regions are difficult to dress 
due to the anatomical location and the possibility of the 
dressing being soiled (e.g., incontinence).
There are practical and financial challenges to managing 
difficult-to-dress wounds. It requires more work and 
skill for a health-care practitioner to apply a dressing 
on these wounds. These dressings can also become 
soiled often (e.g., due to incontinence) leading to 
frequent dressing changes. This increases workload for 
the health-care practitioners and cost. Delayed wound 

healing associated with difficult-to-dress wounds also 
contribute to an increase in overall cost of care. 

Triad: The Solution To Difficult-to-Dress 
Wounds
What is Triad: Triad is a zinc-based hydrophilic (water-
loving) paste that can absorb low- to moderate-level 
of wound exudate. It is a sterile protective coating 
designed to be applied directly from the tube on to 
broken skin and/or the wound without the need of 
a secondary dressing. It can also be applied to the 
periwound skin. Triad contains carboxymethylcellulose 
(CMC) that allows it to adhere to wet skin. Triad also 
contains dimethicone that can provide moisture to the 
skin and petrolatum and zinc oxide which can reduce 
skin irritation. Triad can be ‘changed’ at every hygiene 
care or left on the wound for up to 5-7 days. It can be 
removed with a pH-balanced wound cleanser (e.g., Sea-
Clens®) and gentle scrubbing.

The Indications For Triad
Triad is indicated for the local management of:
• Pressure ulcers/injuries
• Venous stasis ulcers
• Dermal lesions/injuries
• Superficial wounds and scrapes
• First- and second-degree burns
• Partial- and full-thickness wound

Wound on irregular surfaces: 
Triad is designed to be applied 
directly from the tube onto the 
wound surface. A secondary 
dressing is not required (but can 
be applied in certain cases). Triad 
is easy to apply and can be used 
on wounds on irregular surfaces 
of the body, including but not limited to, the gluteal cleft, 
coccyx, perineum, buttocks, groin, face, hands, and feet.

Coloplast Sponsored Learning: 

Treating Wounds with Triad™
Presenter: Laurence Quintin BScN NSWOC
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Broken skin in the presence of 
incontinence: Urinary and fecal 
incontinence can lead to incontin-
ence-associated dermatitis (IAD). 
IAD can cause skin breakdown 
and predispose wound infections. 
Triad provides a sterile coating on 
broken skin. The CMC in Triad allows it to adhere to wet 
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Introduction
Definition: A pressure injury (PI) is defined by the 
National Pressure Injury Advisory Panel1 as “local-
ized damage to the skin and underlying soft tissue 
usually over a bony prominence or related to a 
medical or other device” and results from the pres-
ence of intense and/or prolonged pressure or shear. 

PIs can present as intact or broken skin, are often 
painful and are graded in stages (1 to 4) based on 
their size and the severity and depth of tissue lay-
ers affected.1 PIs are a burden to both patients and 
health-care systems, due to their resulting pain,1 
impact on mobility and quality of life,2 extended 
hospital stays and high treatment costs.3,4,5,6

Costs: The net and average costs of PIs in 
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Canada are unknown.7 However, costs of hospi-
tal-acquired PIs in Ontario, Canada, are reported 
to range from $44,000 (CAD) for stage 2 PIs to 
$90,000 (CAD) for stage 4 PIs.2,7 In the United 
States it is estimated that, in 2007, stage 3 and 
4 PIs increased hospital admission costs by at 
least $40,000 (USD) and, in 2011, it was reported 
that annual costs associated with PIs ranged 
from $9.1-$11.6 billion (USD).3 Annual PI-related 
expenses account for approximately £1.4-£2.1 
billion in the United Kingdom4 and $983 million 
(AUD) in Australia.6 Current best practice guide-
lines recommend identifying patients at risk for 
developing PIs in order to develop and imple-
ment interventions to mitigate PI risk factors and 
prevent PI development.8,10 This is done by util-
izing PI risk assessment scales (PIRAS), with the 
most often used scales being the Waterlow Score, 

Norton Scale and Braden Scale.9,10

Search Strategy: A review of the literature was 
conducted on available PIRAS. Reviewed articles 
included meta-analyses, systematic reviews and 
clinical trials. A primary search with conducted 
primarily with Google Scholar which has been 
found to have the fullest coverage of scholarly 
articles across subject areas such as Martin-Martin 
and colleagues (2021)78 discuss. Academic Search 
Ultimate and Cumulative Index to Nursing and 
Allied Health Literature (CINAHL) were also used.

Pressure Injury Risk Assessment 
Scales
Through literature review, a total of 42 unique 
PIRAS were identified during this study. These 
were developed for use in pediatric, critical and 
intensive care, medical units and other health-care 
settings. Of the identified PIRAS, 13 were spe-
cifically developed for use in a pediatric setting. 
All other identified PIRAS were designed for use 
in adult populations. Table 1 describes the adult 
PIRAS identified in the literature. Pediatric PIRAS 
are described in Table 2. The variety of adult and 
pediatric PIRAS is reflective of the various risk 
factors considered and presence in a range of 
health-care settings and patient populations and 
has also been reported to result from the use of 
inadequate development methods, the modifica-

tion and adaptation of existing and dated PIRAS, 
and the use of out-dated literature reviews and 
research.11 It is important to consider this, as well 
as all assessment items included in the multitude 
of existing PIRAS when developing a new tool for 
assessing PI development risk (For methodology, 
please contact the corresponding author). 

Adult Pressure Injury Risk 
Assessment Scales
A total 29 PIRAS were identified pertaining to 
adult populations in various settings (Table 1). 
The relevance of the identified PIRAS in the liter-
ature varied. The most widely cited, referenced, 
and discussed PIRAS were the Braden, Norton, 
and Waterlow scales. Several identified PIRAS, 
such as the Decubitus Ulcer Potential Analyzer,12 
Pressure Area Scoring System,13 the S.S. tool14 and 
the Birty Pressure Areas Risk Assessment Scale,15 
had limited information available and related 
research was scarce. This was also observed by 
Keller et al. (2002).16 The Braden and Norton 
scales were found to form the foundations of 
numerous other PIRAS, including the Waterlow 
Scale,9,17 the Cubbin & Jackson,18 the Douglas Risk 
Assessment Tool (all based on the Norton Sale)19 
and the Hunters Hill Marie Curie Centre Pressure 
Sore Risk Assessment Tool (based on the Waterlow 
and Braden PIRAS).19 The Decubitus Ulcer 
Potential Analyzer was based on the Gosnell, 
Norton and Braden scales.12,16 The Northern 
Hospital Pressure Ulcer Prevention Plan10 and S.S. 
Tool14 were developed using statistical modelling. 
The Fragment score20 was developed through 
the adaptation of Norton and Braden scales, 
and statistical modelling. The Braden21 and the 
PURPOSE-T11 were developed using factors identi-
fied in the literature.

Pediatric Pressure Injury Risk 
Assessment Scales
Thirteen unique PIRAS were identified for use in 
pediatric settings (Table 2). Similar to the adult 
PIRAS, the relevance of individual PIRAS in the 
literature varied. The most widely discussed 
pediatric PIRAS were the Braden Q,22 Starkid,23 
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Pressure Injury Risk Assessment 
Scale

Setting Reference

Andersen Not specified Andersen et al., 1982;37 Keller et 
al., 200216

Braden Medical and Surgical Adibelli & Korkmaz, 2019;38 
Bergstrom et al., 198721

CALCULATE Critical and intensive care Richardson & Barrow, 2015;39 
Richardon & Straughan, 20140

Centraal Begeleidingsorgaan voor 
de Intercollegiale Toetsing (CBO)

Geriatric; Long-term care Keller et al., 2002;16 Van Marum 
et al., 2000;41 Verschueren et al., 
201142

Conscious level, Mobility, 
Haemodynamics, Oxygenation, 
Nutrition (COMHON) Index

Critical and intensive care Fulbrook & Anderson, 201543

Cubbin & Jackson Scale (revised in 
1999)

Critical and intensive care Cubbin & Jackson, 1991;44 Jackson, 
199945

Douglas Critical and intensive care Keller et al., 2002;16 McGill & 
Chaplin, 2002;19 Prichard, 198646

DUPA Critical and intensive care Jiricka et al., 1995;12 Keller et al., 
200216

Fragment Medical and Surgical; Critical 
and intensive care; Neurology; 
Dermatology

Perneger et al., 200220

Gosnell Critical and intensive care; Spinal 
cord injury

Najmanova et al., 2021;47 Zhang et 
al., 20248

Hunters Hill Marie Curie Centre 
(HHMCC)

Palliative Care Chaplin, 2000;49 McGill & Chaplin, 
200219

InterRAI Geriatric; Long-term care Poss et al., 201050

Knoll Tool Medical and Surgical Aronovitch et al., 199251

Maelor (previously known as 
Medley)

Medical and Surgical; Geriatric; 
Long-term care

Gleeson, 2015;31 Johansen et al., 
201432

Modified Braden Medical and Surgical Kwong et al., 200555

Modified Knoll Medical and Surgical Armstrong & Bortz, 2001;77 
Aronovitch et al., 199251

Modified Norton Medical and Surgical Gunningberg et al., 20052

Northern Hospital Pressure Ulcer 
Prevention Plan (NHPUPP)

Medical and Surgical Page et al., 20110

Norton Medical and Surgical Anthony et al., 2008;53 Norton et 
al., 196254

Pressure Area Scoring System 
(PASS)

Critical and intensive care Batson et al., 1993;13 Keller et al., 
200216

Pressure Sore Prediction Score 
(PSPS)

Medical and Surgical Hamilton, 1992;76 Keller et al., 
200216

PURPOSE-T Medical and Surgical; Community Coleman et al., 201756

Table 1. Description of PIRAS identified in the literature and their respective settings. 
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and Glamorgan scales.24 Some scales, such as 
the Bedi,25 Derbyshire,26 Burn Pressure Ulcer Risk 
Assessment Scale2,7 and Cockett28 were not as 
relevant in the literature in comparison. This was 
also observed by Kelechi et al.,29 and Kottner et 
al.30 The majority of pediatric PIRAS identified 
were based upon or are modifications of existing 
scales, such as the Braden and Waterlow scales, 
or are combinations of multiple scales. This is 
seen in the Bedi scale,25 which was developed by 
modifying the adult Waterlow scale to fit a pedi-
atric population,30 and the Derbyshire, which was 
developed by combining items from both the 
Maelor31,32 and adult Waterlow scales. The Burn 
Pressure Ulcer Risk Assessment Scale27 utilized 
a modified Delphi technique, which considered 
the opinions and experiences of field experts, in 
the development of their scale.30 As previously 
reported by Kottner et al.,30 several scales were 
based on literature reviews, including the and 
pediatric Waterlow,33 Barnes,34 Cockett28 and 
Garvin35 scales and findings from their research, 
as seen in the Glamorgan scale.36

Risk Determination
All PIRAS, with the exception of the Ramstadius 
tool, utilized numerical scales to determine 
risk level for PI development. The Ramstadius 
tool has been described as a combination of a 
PIRAS and intervention protocol using special-
ized mattresses and regular repositioning in 
at-risk patients.67 Each assessment item in the 

Ramstadius tool simply requires a “yes” or “no” 
answer.57 Numerical scales differed by PIRAS as 
to whether higher PI risk was indicated by lower 
or higher score. Lower scores being associated 
with higher risk were seen in PIRAS including the 
Braden,21,38,68 Norton,53,54,68 Cubbin & Jackson,44,45 
Sunderland,60 Gosnell,17,69 Starkid29 and Braden 
Q scales.29,62 Scales in which a higher score was 
indicative of higher risk include the Waterlow,68 
Walsall,61 Hunters Hill Marie Curie Centre,49 Spinal 
Cord Injury Pressure Ulcer Scale58 and COMHON 
Index.70 Additionally, risk levels and the per-
taining score ranges varied by PIRAS. However, 
risk level consistently and expectedly increased 
as a scale’s score approached its critical value 
(highest or lowest). Each of the identified PIRAS 
assigned weight to all included items that con-
tributed to patient scoring, with the exception 
of the Gosnell scale.47,48 In the Gosnell scale, all 
prescribed medications, food and fluid intake, 
vital signs and implemented interventions are 
included in the assessment, but bear no weight in 
its scoring.

Adult Risk Assessment Scale Items
A total of 50 different items were identified 
and used in the adult PIRAS identified. Table 3 
describes the assessment items of all adult PIRAS 
identified in this literature review. The five most 
frequently occurring items in adult PIRAS were 
mobility (occurring in 24 of 29 identified PIRAS), 
mental state (19 of 29), bowel and/or bladder 

Pressure Injury Risk Assessment 
Scale

Setting Reference

Ramstadius Tool Medical and Surgical Sharp & McLaws, 200657

S.S. Tool Critical and intensive care Suriadi et al., 200814

SCIPUS Spinal Cord Injury; Rehabilitation Delparte et al., 201558

Shape Risk Scale Medical and Surgical; Bariatric Soppi et al., 201259

Sunderland Critical and intensive care Lowery et al., 199560

Walsall Community Chaloner & Franks, 199961

Waterlow Geriatric Anthony et al., 200853; Jalali & 
Rezaie, 2005;17 Waterlow, 19859
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incontinence (18 of 29), nutrition status (15 of 
29) and activity (14 of 29). Several items were 
unique to a single PIRAS, including patient sex, 
carer input, body shape and hygiene. Activity, 
mobility, mental state and incontinence were 
identified PI risk factors found frequently in 
PIRAS, as reported in a review by Keller et al.16 
This is congruent with the most frequent assess-
ment items identified in the current review. 
The authors also reported that number of and 
duration of surgeries, low preoperative serum 
protein and albumin levels, altered sensory per-
ception, skin moisture, impaired circulation, 
inotropic medications, diabetes mellitus, being 
too unstable to turn and a high Acute Physiology 
and Chronic Health Evaluation (APACHE) II score 
may also increase the risk of PI development.16 
Impaired mobility and urinary incontinence have 
been reported as significantly associated with PI 
development.57 However, fecal incontinence has 
only been weakly associated with PI develop-
ment, yet fecal and urinary incontinence are 
commonly assessed under a single PIRAS item: 

incontinence.57 It is important to consider the fact 
that fecal continence, along with sweat and dis-
charge from wounds, also contributes to another 
assessment item found in various PIRAS: skin 
moisture.16 While fecal incontinence alone may 
not be a major factor in PI development, it con-
tributes to PI development alongside other minor 
factors commonly seen in medical, surgical and 
critically ill patients. While urinary incontinence 
is significantly associated with PI development, 
it has been suggested this is not as relevant in 
critical care settings, as most patients have a urin-
ary catheter in place.16 While this may reduce a 
patient’s risk for PI, it increases their risk for urin-
ary tract infections, which are the most common 
health-care-associated infection and account for 
36% of total health-care-associated infections, 
with urinary catheter-related cases accounting for 
80% of total cases.71

A previous study by Page et al.,10 through liter-
ature review of demographic and clinical factors 
associated with PI development, identified factors 
with clinical relevance included age of 65 years 

Pressure Injury Risk Assessment Scale Reference

Barnes Barnes, 2004;34 Kottner et al., 201330

Bedi Bedi, 1993;25 Kottner et al., 20130

Burn Pressure Ulcer Risk Assessment Scale Gordon, 2008;27 Kottner et al., 201330

Braden Q Anthony et al., 2010;62 Curley et al., 2003;22 Kelechi et al., 
201329

Cockett Cockett, 1998;28 Kottner et al., 201330

Derbyshire Pickersgill, 199726

Garvin Ferreira et al., 2018;63 Garvin, 199735

Glamorgan Willock et al., 200724

Neonatal Skin Risk Assessment Scale Huffines & Logsdon, 1997;64 Kottner et al., 201330

Pattold Pressure Scoring System Olding & Patterson, 1998;65 Kottner et al., 201330

Pediatric Waterlow Waterlow, 199833

Pediatric Pressure Ulcer Prediction and 
Evaluation Tool (PPUPET)

Sterken et al., 201566

Starkid Kelechi et al., 2013;29 Suddaby et al., 200523

Table 2. Description of pediatric PIRAS identified in the literature and their respective settings.
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or greater, inability to independently move in 
bed, altered cognition or level of consciousness, 
impaired sensation, diabetes mellitus, peripheral 
vascular disease, impaired skin integrity, mois-
ture, incontinence (fecal and/or urinary was not 
indicated), skin frailty, admission to intensive care 
and low body mass index. Univariate analysis and 
multivariate analysis identified the significant 
items used in their tool, The Northern Hospital 
Pressure Ulcer Prevention Plan, as: assistance to 
move in bed required, admission to intensive 
care, age of 65 years or greater, altered cog-
nition or level of consciousness and impaired 
sensation.10 An age of 65 years or older was also 
reported to have a significant association with 
PI development by Webster et al.,72 along with 
dietary referrals and being admitted from a loca-
tion other than the patient’s home. While skin 
status has been reported to be an important 
predictor of PI development,73 it is inconsistently 
included in PIRAS.11 This is congruent with the 
observations of the current study, in which skin 
status was included in 12 of 28 PIRAS. In addition 
to skin status, Coleman et al.,73 also identified 
mobility and activity, perfusion and diabetes, skin 
and PI status. Skin moisture, age, hematological 
measurements, nutrition and health status were 
also described to be important risk factors for PI 
development. Temperature and immunity were 
also thought to be important but were said to 
require further research, while little evidence was 
found supporting the role of race and gender in 
PI development.73 While caregiver input was only 
found to be an assessment item in the Walsall 
PIRA,61 the input and involvement of caregivers 
and patients is also important,11 as this promotes 
their inclusion in making decisions related to and 
planning care.74

Pediatric Risk Assessment Scale 
Items
A total of 30 different items were identified and 
used for assessment in the identified pediatric 
PIRAS. The assessment items of the pediatric 
PIRAS identified in this study are identified in 
Table 4. The four most frequently occurring 
items in pediatric PIRAS were mobility (includ-

ed in all 14 pediatric PIRAS), nutrition (11 of 14), 
skin status (8 of 14) and bowel and/or bladder 
incontinence (7 of 14). The fifth most frequently 
occurring items were poor perfusion, moisture, 
low weight, and devices, tubing, or lines press-
ing on the skin, all of which were identified in six 
pediatric PIRAS. Items unique to individual pedi-
atric PIRAS included percentage of body surface 
area burned, prior or current PI, age, gestational 
age and current infection. Mobility, nutrition, 
skin status, incontinence were also found to be 
commonly included in identified pediatric PIRAS. 
A review by Kottner et al.,30 had identified 12 
pediatric PIRAS and approximately 33 assessment 
items, with 14 items occurring in only one PIRAS 
each. The review reported that mobility, nutri-
tion, incontinence, weight and skin status were 
the most frequently occurring assessment items. 
Additionally, mobility was part of each PIRAS. This 
is congruent with the findings of this research, 
as mobility was an item in each of the 14 pedi-
atric PIRAS identified in the current review. This 
emphasizes the importance of mobility in PI 
development, especially when considering the 
established relationship between mobility and PI 
development.8 Therefore, mobility is of particular 
importance when assessing a pediatric patient’s 
PI development risk or developing a pediatric 
PIRAS. The similarities between the current review 
and the findings of Kottner et al.,30 also indicate 
the importance of nutrition, skin status, incontin-
ence and weight in the assessment of PI develop-
ment in pediatric populations. 

Limitations
Article availability and database restrictions may 
have resulted in some indirect and unintended 
bias. However, every possible effort to circumvent 
database restrictions was taken. Yet, it is possible 
that relevant articles, additional PIRAS, or publi-
cations in other databases or gray literature could 
have been missed. Additionally, where the auth-
ors were only able to review articles available in 
English, it is possible that relevant publications 
were missed due to a lack of multilingualism.
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Table 3. Items considered by the identified adult PIRAS.

aSteroids, cytotoxic medications (chemotherapy medications), nonsteroidal anti-inflammatory drugs anticoagulants, sedatives, pain 
medications, tranquilizers, antibiotics; bFecal incontinence only; cSerum albumin and protein; dMechanical ventilation, surgery date, dialysis; 
eNeurology; fHygiene

Pressure Injury Risk Assessment Scale
Item Andersen Braden CALCULATE CBO COMHON Cubbin & 

Jackson
Douglas DUPA Fragment Gosnell

Mobility x x x x x x x x

Incontinence x xb x x x x

Mental State x x x x x x xb x

Nutrition Status x x x x x x

Activity x x x x

Skin Status x x x documented

Hemodynamic 
Status

x xc x

Weight/BMI x x

Age x x x x

Sensory 
perception

x x

Respiration/
Oxygenation

x x x x

Moisture x x

Predisposing 
disease, medical 
condition

x

Pain x

Prescribed 
medicationsa

x x documented

Friction or Shear x x x

Temperature x

Appetite/Food 
Intake

documented

Perfusion/
Cardiac 
Insufficiency

x x

Fluid Intake x documented

Diabetes/
Hyperglycemia

x x

Other Items 
Considered

xd xe xf

Conclusion
PI prevention and risk assessment continue to be 
best practice worldwide. However, there is more 
to PI prevention than simply completing a risk 

assessment form: it is important to consider and 
identify the individual risk factors for PI develop-
ment and mitigate them as much as possible. Yet 
PIRAS continue to form the basis of PI prevention, 
and for good reason, as they have been shown to 
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Table 3 (Cont.). Items considered by the identified adult PIRAS.

aSteroids, cytotoxic medications (chemotherapy medications), nonsteroidal anti-inflammatory drugs, anticoagulants, sedatives, pain 
medications, tranquilizers, antibiotics; bFecal incontinence only; cHistory of PI; dPhysical condition; eSurgery date; fadmission date; gICU 
admission; hepinephrine and/or norepinephrine infusion; irestricted movement; jtoo unstable to turn

Pressure Injury Risk Assessment Scale
Item HHMCC InterRAI Knoll 

Tool
Maelor Modified 

Braden
Modified 

Knoll
Modified 

Norton
NHPUPP Norton PASS PSPS

Mobility x x x x x x x x x x

Incontinence xb x x x x x x

Mental State x x x x x x x

Nutrition Status x x x x x

Activity x x x x x x x x x

Skin Status x x x

Hemodynamic 
Status

x

Weight/BMI x x

Age x

Sensory 
perception

x x x

Respiration/
Oxygenation

x

Moisture x x x

Predisposing 
disease, medical 
condition

x x

Pain x x

Prescribed 
medicationsa

Friction or Shear x x

Temperature

Appetite/Food 
Intake

x x

Perfusion/
Cardiac 
Insufficiency

Fluid Intake x x

Diabetes/
Hyperglycemia

x

Other Items 
Considered

xc xd xd xd,e,f xg xd xh,i,j xd

be more effective in predicting PI risk than clin-
ical judgement alone.75 While the variety of adult 
and pediatric PIRAS is reflective of the risk factors 
considered in different settings and patient popu-
lations, it has also been reported to stem from 

the use of inadequate development methods, 
the modification and adaptation of existing and 
dated PIRAS, and the use of outdated literature 
reviews.11 The five most frequently occurring 
items in adult PIRAS were mobility, mental state, 
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Table 3 (Cont.). Items considered by the identified adult PIRAS.

aSteroids, cytotoxic medications (chemotherapy medications), nonsteroidal anti-inflammatory drugs, anticoagulants, sedatives, pain 
medications, tranquilizers, antibiotics; bincludes pressure from devices, lines, and tubes; chistory of PI; dclinical judgement; eedema; fepidural; 
gsex; hexisting PI; itobacco consumption; jalbumin and hematocrit; kcomplete SCI; lautonomic dysreflexia; mhospitalization; nbody shape; ocarer 
input; psurgery date; qcachexia

Pressure Injury Risk Assessment Scale
Item PURPOSE-T Ramstadius 

Tool
S.S. 
Tool

SCIPUS Shape 
Risk Scale

Sunderland Walsall Waterlow

Mobility x x x x x

Incontinence x x x x x

Mental State x x x x

Nutrition Status x x x x

Activity x

Skin Status x x x x x

Hemodynamic 
Status

x xj x x

Weight/BMI x x x

Age x x x

Sensory 
perception

x x x

Respiration/
Oxygenation

x x

Moisture x x

Predisposing 
disease, medical 
condition

x x x x

Pain x x

Prescribed 
medicationsa

x x

Friction or Shear xb

Temperature x x x x

Appetite/Food 
Intake

Perfusion/
Cardiac 
Insufficiency

x

Fluid Intake

Diabetes/
Hyperglycemia

x

Other Items 
Considered

xc,d,e,f xg,h xb,i xi,k,l,m xn xo xg,i,k,p,q

bowel and/or bladder incontinence, nutrition 
status and activity. The four most frequently 
occurring items in pediatric PIRAS were mobility, 
nutrition, skin status and bowel and/or bladder 

incontinence. The fifth most frequently occurring 
items were poor perfusion, moisture, low weight, 
and devices, tubing or lines pressing on the skin, 
all of which were identified in six pediatric PIRAS. 
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The relevance of these factors among various 
PIRAS indicate their importance in PI develop-
ment and prevention. These factors should be 
heavily considered when attempting to mitigate 
PI development in all patients, regardless of PIRAS 
utilized in that setting. Additionally, these factors 
should be considered if and when developing a 
novel PIRAS for use in an adult or pediatric setting.

Pressure Injury Risk Assessment Scale
Item PURPOSE-T Ramstadius 

Tool
S.S. 
Tool

SCIPUS Shape 
Risk Scale

Sunderland Walsall Waterlow

Mobility x x x x x

Incontinence x x x x x

Mental State x x x x

Nutrition Status x x x x

Activity x

Skin Status x x x x x

Hemodynamic 
Status

x xj x x

Weight/BMI x x x

Age x x x

Sensory 
perception

x x x

Respiration/
Oxygenation

x x

Moisture x x

Predisposing 
disease, medical 
condition

x x x x

Pain x x

Prescribed 
medicationsa

x x

Friction or Shear xb

Temperature x x x x

Appetite/Food 
Intake

Perfusion/
Cardiac 
Insufficiency

x

Fluid Intake

Diabetes/
Hyperglycemia

x

Other Items 
Considered

xc,d,e,f xg,h xb,i xi,k,l,m xn xo xg,i,k,p,q

Table 4. Items considered by the identified pediatric PIRAS.

aage; bcachexia; ccirculatory/vascular disease; dinfection; epercentage of body surface area burned; fprior or current PI; gdefined as increased 
bony prominences

Pressure Injury Risk Assessment Scale
Item Barnes Bedi BPURAS BRADEN Q Cockett Derbyshire Garvin

Mobility x x x x x x x

Nutrition  x x x  x

Skin status x x x x  

Incontinence x x x x x  

Device-related 
pressure

x x x   

Poor perfusion  x x    

Weight (low BMI) x x xg x x  

Hemodynamic 
status

x x x x   

Sensory 
perception

x x   x

Moisture  x   x

Activity  x    

Friction/shear/
pressure

x x    

Majory Sx/
trauma/illness

x x x   

LOC/Mental 
state

 x x   

Respiratory 
status

 x   

Temperature  x   

Appetite  x  x  

Medication  x  x  

Sedation x x  

Other Items 
Considered

xa-d xe-f
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Terminology Affects Possibility: Chronic Vs. 
Hard-To-Heal Wounds
Chronic wounds are common and costly to treat. The 
word “chronic” implies that the wound is long-standing. 
It also instills a sense of hopelessness. The term 
“hard-to-heal” is a more appropriate term to describe 
wounds that are slow to heal for various reasons, 
including complex medical history and biofilm. The 
wound is a battlefield. It is not a garden. Wounds that 
are hard-to-heal require proactive management. Such 
management includes wound hygiene (including biofilm 
management). 

What Is Biofilm?
Biofilm is the principal cause of hard-to-heal wounds.1 
Biofilm is the natural and preferred mode of bacterial 
life. Aggregates of bacteria first attach to a living 
or non-living surface. Then they 
secrete a sugary, slimy matrix, 
known as the extracellular polymeric 
substance (EPS) around themselves. 
This matrix protects them from 
extreme conditions, including heat, 
dryness, host immune response and 
antimicrobial agents. Lastly, bacteria 
from the biofilm can disperse and 
become planktonic (free-floating) 
again, causing a secondary infection 
and further tissue damage. 

Biofilm Is:
• The predominant and preferred form 

of bacterial life

• Stubborn (i.e., hard to remove physically)
• Persistent and promotes host inflammatory response
• Associated with chronic infections
• The principal cause of hard-to-heal wounds

Biofilm And Wound Healing
Biofilm acts like a parasite inducing prolonged tissue 
inflammation (Granulitis) and requires ongoing 
management to reduce its presence. Thus wound 
hygiene directly targets the root cause of the hostile 
environment which stalls healing in the majority of 
hard-to-heal wounds. Biofilm are difficult to remove 
physically and can impair epithelial cell migration and 
granulation tissue formation.2 The EPS protects the 
biofilm from harsh external environments, including host 
immune response and antimicrobials. During the initial 
phase of normal wound healing, neutrophils, a type of 
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white blood cell, are the first line of defense against 
bacteria. They induce host-controlled inflammation 
to eliminate the bacteria and initiate healing. In the 
presence of biofilm, the EPS prevents the neutrophils 
from accessing the bacteria. 
This leads to neutrophils becoming ‘frustrated’, releasing 
enzymes and toxins that ultimately damage host tissue 
while the bacteria remain protected within the EPS. This 
process is known as microbe-controlled inflammation. 
It delays wound healing and causes chronic wound 
infections. The differences between host-controlled 
and microbe controlled inflammation and their ultimate 
clinical manifestations are shown in Table 1.

Recognizing Granulitis: 
Biofilm And Wound Hygiene
Granulitis is a biofilm-induced, prolonged inflammatory 
condition.6 It is similar to gingivitis – gum inflammation 
caused by biofilm. Granulitis is, in essence, 
inflammation of the granulation tissue in the wound. It 
can lead to the formation of unhealthy granulation tissue 
(i.e., discoloured tissue, friable tissue, hypergranulation 
tissue, epithelial bridging/pocketing). Management 
of granulitis requires early and frequent local wound 
management and wound hygiene. 
Wound hygiene involves four steps – cleanse, debride, 

refashion and dress.7 Table 3 provides guidance for 
wound hygiene and the management of biofilm.

AQUACEL® Ag+ Extra™: Use As Part Of Your 
Anti-Biofilm Strategy
As previously mentioned, the EPS of the biofilm prevents 
antimicrobials and host defense mechanisms from 
accessing the bacteria. In order to address biofilm, the 
EPS needs to be degraded or dispersed. Surfactants (i.e., 
detergents) and metal chelators (e.g., EDTA) have been 
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found to be useful in dissolving the EPS of biofilm. 
The AQUACEL® Ag+ Extra™ dressing contains three 
components: 
• Exudate management: Hydrofiber® technology 
• Biofilm management: EDTA (metal chelator) and 

benzethonium chloride (surfactant) 
• Infection management: Ionic silver

AQUACEL® Ag+ Extra™ can be 
used as step 4 of the Wound 
Hygiene protocol. It is able to 
manage biofilm, infection, and 
exudate, and has been shown 
scientifically and clinically to 
facilitate healing in hard-to-heal 
wounds.

*Christine Murphy PhD MClSc(WH) RN WOCC(C) 
is a Nurse Specialized in Wound, Ostomy, and 
Continence (NSWOC) leading a limb preservation 
clinic and in-patient care in an Ottawa tertiary 
academic centre. Dr. Murphy is a faculty member 
of the Western University Master of Clinical 
Science in Advanced Health Practice – Wound 
Healing program. She is also a chair of the 
CorHealth Ontario Lower Limb Preservation 
framework development committee, and of the 
Wound Hygiene International Consensus document. 

**Philip Bowler MPhil, BSc is a Director at Phil 
Bowler Consulting Ltd. He worked for Convatec 
for 32 years, where he was the Vice President 
of Science & Technology. Phil is recognized 
internationally for his knowledge and work 
in the field of wound microbiology, infection, 
and infection control. He played a lead role in 
the development of ConvaTec’s antimicrobial 
dressings, including AQUACEL® Ag and AQUACEL® 
Ag+ Extra.

Table 2. Guidance For Performing Wound Hygiene Tasks8

Tissue Type Recommended cleansing 
intensity

Recommended debridement methods Recommended refashioning intensity

Necrotic Vigorous
(using physical force)

Intensive:
• Surigcal
• Sharp selective (curette, scalpel, 

scissors, forceps)
• Larval*
• Mechanical debridement (including 

soft debridement pad, gauze or wipes)

Agitate the wound surface to pinpoint 
bleeding

Sloughy Vigorous Intensive:
• Surigcal
• Sharp selective (curette, scalpel, 

scissors, forceps)
• Larval
• Mechanical debridement (including 

soft debridement pad, gauze or wipes)

Agitate the wound surface to pinpoint 
bleeding

Unhealthy 
granulation

Vigorous Intensive:
• Surigcal
• Sharp selective (curette, scalpel, 

scissors, forceps)
• Larval
• Ultrasonic debridement
• Mechanical debridement (including 

soft debridement pad, gauze or wipes)

Agitate the wound surface to pinpoint 
bleeding

Healthy
granulation

Moderate or gentle, 
depending on confidence 
and competence

Gentle: 
• Mechanical cleansing/debridement 

(including soft debridement pad, 
gauze or wipes)

Selectively rub in circular motion over wound 
bed and periwound skin, as needed

Epithelialisation Gentle Not required Not required
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Introduction
With an aim toward leveraging and mobilizing the 
knowledge and experience of a diverse and repre-
sentative group from across Canada’s skin health 
and wound care community, a National Wound 
Community Think Tank was launched in February 
2023 as an action and solutions-oriented working 
group of Wounds Canada. 

Cultivating ‘Outside-the-Box’ 
Thinking
This Think Tank brings together clinicians, patients, 
patient-advocates, educators, researchers, indus-
try partners and other stakeholders from coast to 
coast. Through facilitated dialogue and co-cre-
ation processes, Think Tank members study areas 
of challenge and opportunity surrounding skin 
health and wound care within Canada’s health-
care system, identifying underlying drivers and 
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co-creating potential innovative recommenda-
tions and paths forward. The shared goal among 
Think Tank members is the advancement of skin 
and wound care for all Canadians within the com-
plexities of our health-care system and our current 
and anticipated post pandemic realities.

Reflecting Canada’s Diverse Wound 
Care Community
The National Wound Community Think Tank aims 
to represent the interdisciplinary, interprofession-
al and multicultural nature of Canada’s wound 
care community and is working towards gather-
ing representatives from health regions across 
Canada. Current membership includes more than 
25 leading wound care experts from across aca-
demia, hospitals, community clinics, health-care 
associations and industry, alongside patients, 
patient-advocates and patient-partners. The 
diversity of its membership ensures that a range 

of perspectives, lived experiences and worldviews 
are considered and listened to, so that we may 
learn from one another. 

Developing Recommendations That 
Consider Multiple Perspectives 
The National Wound Community Think Tank aims 
to consider skin health and wound care in Canada 
through multiple lenses, including (but not lim-
ited to): patient experience, provider experience, 
population health, value-driven care and equity.1 

These perspectives guide Think Tank members in 
their co-creation of strategic recommendations to 
advance Wounds Canada’s pillars of research, edu-
cation, awareness and advocacy.

Following Think Tank gatherings, recommen-
dations are shared with, and considered by, the 
Wounds Canada team and Board of Directors to 
inform planning and activities.
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2023 Activities
In early 2023, Think Tank members reflected on 
Wounds Canada’s priorities and national activities, 
and together, identified awareness of skin health 
and wound care among Canadians as an important 
initial challenge and opportunity for the think tank. 

Think Tank gatherings were held in spring and 
fall 2023 and began to explore this area of focus 
through the perspectives of those delivering care 
(i.e., health-care practitioners); those receiving 
care (i.e., patients, family members, caregivers); 
those funding care (i.e., government policy mak-
ers) and through the lenses of educators and 
researchers across various fields of study associat-
ed with skin health and wound care. 

Through facilitated dialogue, Think Tank mem-
bers acknowledged the difficulties both patients 
and clinicians are experiencing. Members further 
highlighted the importance of all Canadians real-
izing how many people are affected by wounds. 
A key opportunity was identified to blend quan-
titative and qualitative data to highlight the full 
extent of the socio-economic impact and burden 
of wound care in Canada as part of a national 
awareness campaign. Think Tank members are 
now actively engaged in co-creating prototypes 
surrounding potential campaign possibilities to 
inform Wounds Canada’s 2024 awareness strategy 
and initiatives. 

Cultivating Community And 
Creativity
Although in its early stages, the Think Tank aims 
to build a sense of community, unity and social 
support among members while simultaneously 
cultivating the collaborative creativity necessary 
to incubate new ideas. Members have begun to 
draw on one another’s experiences and expertise 
to question current thinking and practice, explore 
a range of divergent ideas and possibilities and 
find unity through diversity to converge on paths 
forward. Impacts and outcomes of the Think Tank 
and its activities will be formally evaluated over 
the course of 2024.

Next Steps
In the months ahead, the National Wound 
Community Think Tank will continue to hold 
space for members to co-create awareness-fo-
cused recommendations, while expanding its 
focus to other areas of priority surrounding skin 
health and wound care in Canada. 

At the same time, the Think Tank will be seek-
ing to expand membership to ensure broad 
representation from across Canada. In doing so, 
it aims to mobilize the knowledge, experience, 
and expertise of Canada’s skin health and wound 
care community to improve outcomes for all 
Canadians. 

To learn more about the National Wound 
Community Think Tank, as well as other initiatives 
underway through Wounds Canada, please visit 
https://www.woundscanada.ca/about/commit-
tees-and-partnerships.
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PRESENTATION DIGEST

The Prevalence Of Diabetes In Canada And The 
Burden Of Diabetic Foot Ulcers
In 2022, approximately 30% of the population in Canada 
suffered from diabetes mellitus (DM) or pre-diabetes.1 
Patients with DM are at a higher rate of hospitalization 
compared to those from the general population. They 
are three-times, and twelve-times more likely to be 
hospitalized due to cardiovascular disease and end-
stage renal disease, respectively.1 DM also impacts 
those who are of a lower socioeconomic status more 
severely. Additionally, incidences of DM and pre-
diabetes is six-times higher among the Indigenous 
populations in Canada.2 The amputation rate in these 
populations is thirty-eight-times higher than non-
Indigenous populations.2

Approximately 15-25% of patients with DM will suffer 
a diabetic foot ulcer (DFU) in their lifetime.1 Compared 
to the general population, patients with DM are twenty-
times more likely to suffer a non-traumatic lower limb 
amputation (LLA), which usually results from a pre-exist-
ing DFU (~85%).1 The five-year survival rate for a patient 
with a DFU is 50%.3 This is lower than that of prostate 
cancer, breast cancer, and Hodgkin’s lymphoma. DFUs 
are costly to the health-care system financially. They 
also impact the patients and their families physically 
and psychologically.

The Pathophysiology Of Diabetic Foot Ulcers
Various risk factors predispose patients with DM to 
DFUs (see Table 1). The main cause of DFU can be 
attributed to large-fibre, distal symmetrical sensory 

neuropathy. Patients with sensory neuropathy 
often develop calluses on their feet as a result of 
abnormal shear, friction, and pressure. Due to the 
lack of protective sensation, the skin continues to be 
traumatized and eventually breaks down beneath the 
calluses, leading to the formation of DFUs.

Total Contact Casting – The Gold Standard 
Treatment Of DFUs
Pressure offloading is a key element to the management 
of DFUs. It can be accomplished by a number of 
modalities, including total contact casting (TCC). TCC 
helps to redistribute plantar foot forces and aids with 
wound healing. TCCs have been found to have the 
highest healing rates and are considered  the gold 
standard treatment for DFU according to the  literature. 
If TCC is a mainstay treatment for DFUs, why is it 
not done more often? Barriers to implementing TCCs 
include, but are not limited to, the knowledge and skills 
required for application, and funding. 

Hydrofera Blue®, an Essity Sponsored Learning: 
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British Columbia
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Cutimed® Total Contact Cast Kit And Hydrofera 
Blue® Dressings
Essity offers a simple solution to the application of 
TCCs – the Cutimed® Total Contact Cast Kit. The Kit 
contains all of the necessary materials to apply a fibre-
glass TCC. There is a step-by-step application guide in 
each kit. Experienced practitioners may be able to apply 
a fiberglass TCC using the Cutimed® Total Contact Cast 
Kit within 15 minutes. You can watch speaker Rosemary 
Hill apply it in this presentation video link: https://drive.
google.com/file/d/16L0rW5jk9unvSKYkC-Sz8imDa_
y3Buvb/view?usp=share_link

Hydrofera Blue has a very versatile portfolio of Non-
cytotoxic antibacterial dressings that can be used 
through the continuum of care. See cases presented by 
Rosemary Hill in above video link. The Hydrofera Blue 
READY-Transfer is ideal to use with TCC.
The dressing is made of polyurethane foam which 
facilitates a high rate of moisture transfer through the 
dressing and away from the wound bed. As the bacteria 
laden exudate passes through the dressing, the bacteria 
is effectively killed in the dressing. The dressing is soft, 
conformable and can be cut. 

The BC PharmaCare Program For Offloading 
Devices: An Important Milestone
As of January 1, 2023, all five British Columbia (BC) 
Health Authorities can provide TCCs as a treatment 
for DFUs.4 The BC PharmaCare program also provides 
coverage for foot orthoses and adaptive shoes for 
patients who:

• Have been diagnosed with a DFU

• Have been wearing a TCC to treat a DFU

• Are almost ready to transition from TCC to an 
offloading device.5

This is an important milestone in the efforts to lower 
non-traumatic LLA related to DFUs. As mentioned 
before, TCC is the widely accepted gold standard treat-
ment for DFUs. Lack of funding is often one of the 
biggest barriers to implementing TCCs as part of the 
treatment plan. Equally as important, and not to be neg-
lected, patients who have healed DFUs need to be transi-
tioned into appropriate footwear and orthoses to prevent 
future recurrence of their ulcerations. Lack of funding 
for orthopedic footwear and offloading devices (i.e., 
orthotics) contributes to the development and recur-
rence of ulcerations. Hopefully, this offloading program 
in BC is the first of many initiatives provincially and 
federally to fund preventative foot care, footwear, and 
offloading devices to prevent and treat DFUs and LLAs.

https://drive.google.com/file/d/16L0rW5jk9unvSKYkC-Sz8imDa_y3Buvb/view
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years, now working at Lions Gate Hospital as an 
NSWOCC. She is a member of the BC Skin & Wound 
Committee and chair of the Provincial Ostomy 
Committee. She was President for NSWOCC from 
2016 to 2018 and most recently volunteered in 
Argentina providing wound education. 

Presentation Digest is a production of Wounds 
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The views expressed in this report are those of the 
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Introduction
Education focused on foot health remains a prior-
ity for health-care teams as diabetes-related foot 
ulceration rates increase worldwide.1 Persons 
with diabetes mellitus (DM) who develop loss of 
protective sensation, foot deformity and periph-
eral artery disease (PAD) are at greatest risk for 
complications including amputation.1-4 In Canada, 
three million persons have DM and up to 20% will 
develop foot ulcers that may lead to amputation 
if not addressed.5,6 Armstrong and colleagues 
(2017) report the lifetime incidence rate of DM 
foot ulceration is, “19% to 34%, with a yearly inci-
dence rate of 2%”(P2*).7 Of concern are foot ulcer 
recurrence rates. Researchers report that 40% 
recur in 12 months and 65% in three years.5

In Canada, foot screening and patient educa-
tion is recommended by leading organizations 
including Diabetes Canada,6,8,9 Wounds Canada,10 
the Canadian Podiatric Medical Association11 and 
the Registered Nurses’ Association of Ontario.12 
Though recommended, there is no predictable 
path for persons with DM to obtain foot health 
information and education. Specifically, Diabetes 
Canada (2018) discussed the roles of physician, 
podiatrist, chiropodist and foot-care nurses 
when a person develops a complication such as 
in-grown toenails, callous, corns, or warts.8 The 
foot risk assessment (including footwear) is foun-
dational to prevention and early identification 
of complications. Patel and colleagues (2022) 
sought to understand DM foot screening practi-
ces amongst clinicians. In a scoping review (n=21) 
they reported that in 12 months, only 53% of per-
sons with diabetes received a foot examination by 
a health-care provider.13

Patient foot health education focuses on 
knowledge, behaviour and daily engagement in 
prevention activities, yet many lack knowledge 
and awareness of foot health.14 Researchers con-
tinue to identify the need for robust research to 
understand effectiveness of education (outcome 
measures).8,15 To understand the effectiveness of 
patient-centred foot health education, Manickum 
and colleagues (2021) completed a scoping 
review (n=58). They stated that though patients 
may have acquired varied knowledge about dia-

betic foot care, fewer practiced proper foot care 
such as conducting a daily foot care assessment, 
foot hygiene (washing and hydrating skin) and 
assessment for any foot skin injury (cuts, bruises, 
ulcers) or changes.16 As well, the ability for per-
sons to manage foot care may be influenced by 
their health status, access to health-care services, 
access and ability to pay for foot care services 
and access to formal and informal support per-
sons. Researchers (2022) furthered this work in 
a randomized control study (n=120) focused on 
foot care education. Results showed that face-to-
face education improved patient foot care know-
ledge for those living with DM.17 Furthermore, 
in foot care education it is known that there are 
no improvements when the person is only given 
information without a focus on foot care skills,18 
appropriate footwear and awareness of when to 
seek care.19,20

Therefore, the aim of this qualitative study was 
to explore how individuals living with DM access 
and apply foot health education to protect their 
feet from DM related foot complications.

Framework Guiding This Study
This study was informed by the Expanded Chronic 
Care Model (CCM) organizational framework.6 The 
Expanded CCM framework includes a focus on 
population health and prevention efforts, social 
determinants of health, persons with chronic 
diseases learning self-management strategies 
(knowledge, skills, behaviour), delivery systems, 
decision support and clinical information.21 This 
was important as we wanted to understand how 
participants described receiving diabetes-relat-
ed foot care education and explore what they 
applied to their foot health practice. 

Methods
Participants: Participants included 14 adults 
(18+) living with type 1 and type 2 DM, from 16 
months to 27 years. Participants were invited to 
describe their personal journey of caring for their 
feet and footwear and how foot health educa-
tion played a role in their care decisions.22,23 We 
met participants in a place of their choice (home, 



Volume 21, Number 2 · Winter 2023	 Wound Care Canada	 51

For detailed product information, including indications for use, contraindications, precautions and warnings, please consult the product’s applicable Instructions for Use (IFU) prior 
to use. Products may not be available in all markets because product availability is subject to the regulatory and/or medical practices in individual markets. Please contact your 
Smith+Nephew representative or distributor if you have questions about the availability of Smith+Nephew products in your area. 
References: 1. Smith and Nephew 2022. RENASYS EDGE System Human Factors Summative Report Summary. Internal Report. CSD.AWM.22.071. 
◊Trademark of Smith+Nephew. All trademarks acknowledged. ©2023 Smith+Nephew. All rights reserved. | 40953CA_ A 10/23

Simplifying Care 
Introducing 
RENASYS◊ EDGE 
NPWT system 
Upgrade to the RENASYS EDGE 
NPWT system for a streamlined 
and user-friendly experience.  
Smith+Nephew has simplified NPWT1 
with the introduction of the RENASYS 
EDGE Device so you can focus on what 
matters most - your patients. 

• Intuitive user interface1

• On-board troubleshooting1

• Self-test functionality

Can your wound vac do that?

Consider your current NPWT solution and ask if 
it’s meeting your needs and expectations. 

Scan to request a demo



52	 Wound Care Canada	 Volume 21, Number 2 · Winter 2023

library, coffee shop).24 As data collection took 
place between September 2022 and April 2023, 
participants described their foot care practices 
before and during the pandemic. We adhered to 
provincial coronavirus guidance.

Procedures: Participants were recruited through 
posters in libraries, community bulletin boards, 
and social media posts. ‘Snowball’ recruitment 
was also employed as one adult invited another 
who they thought might wish to participate. 
Participants read or were given a research Letter 
of Information and Informed Consent (verbal, writ-
ten) explaining the study purpose and that they 
would be asked about education received in rela-
tion to diabetic foot care, footwear, care practices, 
and how each participant interpreted and applied 
this information. As well, as part of the interview 
and discussion, participants were read and asked 
questions about peer-reviewed foot health infor-
mation from Diabetes Canada’s Foot Care25 and 
Wounds Canada’s Diabetes, Healthy Feet and You 
education pamphlets.26 Data was transcribed 
verbatim and images of feet and footwear were 
taken. Research Ethics Board approval for this 
study was obtained. Qualitative semi structured 
interviews were conducted using web-based 
platforms, phone calls and face-to-face interviews 
(30-45 minutes).

Data Analysis
The researchers had no preconceptions of the 
emerging themes. The interview results were 
typed verbatim, read and re-read by the research-
ers in typed documents. Each was checked for 
accuracy. As DM is a life-long, complex disease, 
we analyzed the interview data across the con-
tinuum of time. The researchers kept field notes 
before and after interviews and used email and 
face-to-face meetings to discuss the study prog-
ress. Participants’ data was rich in detail and 
description of their personal experiences, care 
practices and their future vision for DM foot care 
and footwear in their community.  

Data were then analyzed using ATLAS.ti23©. 
Using thematic analysis, key messages emerged 
from the data.27,28,29 To increase trustworthiness 

of the data, audit trails of our work were kept 
and findings were discussed by phone with five 
participants who wanted to know about the 
outcomes. We present the findings in a thematic 
story format identifying salient quotes from 
participants. 

Results 
Participants in this study included 14 adults (13 
female, 1 male) ranging in age from 25 to 87 
years. Participants described living with type 1 
and type 2 DM, from 16 months to 27 years. Five 
lived with type 1 DM (two were newly diagnosed 
during the pandemic) and nine lived with type 2 
DM (See Table 1). Participants were given peer-re-
viewed foot care information, a foot mirror and 
foot cream as a gift for participating in the full 
interview. 

Results from the data analysis reveal a notice-
able lack of consistency in how, when, where and 
by whom individuals living with diabetes receive 
foot health education. This inconsistency leaves 
many individuals at greater risk of developing dia-
betic foot complications. Findings were organized 
under four main themes: 
1) Inconsistent acquisition of sound diabetic foot 

health education, 
2) Footwear and foot care choices: Education 

takes a backseat to other factors, 
3) Stress and fear: Always in the background and 
4) Supports systems and family are important.

Theme 1: Inconsistent Acquisition 
Of Sound Diabetic Foot Health 
Education
Participants' sources of knowledge of the 
importance of diabetes-related foot self-care 
varied widely and there were no consistent 
sources of foot care information (see Table 1). 
Several stated foot assessments were not done 
before the pandemic and it did not change 
after the pandemic (P5*, P7). Most described 
gaining knowledge about daily foot checks and 
foot care, “over time” and/or, “after some years 
being diagnosed”. Others described learning 
as, “eventually I learned” or “I learned after a 
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foot ulcer developed” from nurses at diabetes 
clinics, family members who had experienced 
an amputation, physicians, nurse practitioners, 
registered dietitians, neighbours, friends and 

endocrinologists. The timing of footwear 
education was significant. Some participants 
received foot health education when they were 
first diagnosed with diabetes, one participant 

I.D. # Gender Age DM 
Type 

1 

DM 
Type 

2

Time 
with 

dx

Professional who 
told them about 

foot care/ 
footwear

Nail care 
provider 

Footwear Family History 

1 F 53 x 27 
years

Endocrinologist
Family physician

Self-care No special foot-
wear

No

2 F 25 x 2 years Diabetes Centre Self-care 
Family-parent

Still learning, uses 
shoe inserts

X – with 
complications

3 F 46 x 20 
years

Family physician 
Wound care nurses
Orthopedic doctor 

Self-care No special foot-
wear, learned after 
a foot ulcer

No

4 F 87 x 14 
years

Family physician 
Nurse practitioner

Self-care 
Family-daughter
Esthetician 
Circulation 
device Dr. Ho.

Wears Dr. Scholls 
shoes

X - with amputations

5 F 58 x 20 
years

None Self-care Running shoes 
with liners

No

6 F 62 x 25 
years

None Self-care 
Esthetician

Wears inserts for 
flat feet & likes 
sandals

No

7 F 60 x 5 years None Self-care 
Esthetician

Sandals, sneakers & 
slippers

X – with amputations

8 F 66 x 2 years None Self-care
Esthetician 
Daughter-nurse 
practitioner

New running shoes 
every 6 months

X - with
complications

9 F 75 x 23 
years

None Self-care
Family-daughters

Running shoes – 
“basic”

No

10 F 62 x 16 mos. Podiatrist
Diabetes Centre 
Orthotist

Self-care Running shoes X - with 
complications

11 F 50 x 14 
years

Family physician Self-care Running shoes No

12 M 70 x 5 years Family physician Self-care and 
wife

Walking shoes No

13 F 45 x 18 
years

Endocrinologist 
Podiatrist

Self-care 
Esthetician 

Running shoes X – with 
complications

14 F 82 x 18 
years

Family physician Self-care Walking shoes X – with 
complications

Table 1: Participants Characteristics
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stated, it was 12 years later (P1). Others did not 
remember receiving any foot care education. One 
participant new to their diagnosis stated, “I am still 
learning about foot and nail care, no one has really 
taught me anything yet” (P2). A few participants 
described not learning about foot care until, 
“someone else told me” or, “after there was a 
problem, an ulcer, a wound or bleeding”. Some 
participants questioned why no one taught them 
about foot care and footwear until it was too late. 
They asked, “why is this not part of my diabetes 
care, how come a researcher had to tell me?” Many 
participants accessed diabetic foot information 
from the internet (home, library services). This 
form of searching increased during the pandemic. 
When asked, participants indicated that there 
were no specific health focused websites they 
preferred. Participants without internet access 
relied on family members to guide them.

Approximately half of the participants indicated 
that they had received some information about 
the importance of daily foot checks and nail care. 
They stated, “I know how to care for my toenails, I 
keep my nails trimmed and cleaned” (P4, P6, P11) 
or, “I do it all on my own”. Other comments includ-
ed, “I pay attention to the bottom of my feet for 
calluses or cuts”; “I use a mirror, some cream and 
have had some education using mirrors, creams, 
and education to aid in diabetic foot health (P5, 
P13, P14); “I also make sure, when my feet are 
dry, to moisturize and check them regularly with 
the mirror”; “I make sure that there's no calluses 
or cuts or bruising or discolouration” (P2-5, P9). 
Three participants with backgrounds in health-
care professional education were knowledgeable 
about the risks and complications of DM and 
the importance of good foot care. Both acknow-
ledged never receiving any formal teaching about 
foot care and footwear. They both felt they should 
have had foot care education and it should not 
have been presumed that they knew about risks 
because of their backgrounds. They both stated 
they were hesitant to ask questions as they were 
“trained” in health-care.

Even with some education, many participants 
remained uncertain regarding certain foot care 
practices. Contrary to recommended DM foot 

care practices, eight participants (8/14) described 
soaking their feet in a basin of water and one 
described soaking their feet occasionally. Two 
participants described soaking their feet using a 
foot-soaker (commercial brand) and two added 
Epsom salts (magnesium sulfate) to the foot soak. 
One person described learning about foot and 
nail care and not soaking their feet, “after they 
experienced a foot ulcer and wore an offloading 
boot” (P3). Participants were further misinformed 
when individuals they considered professionals 
used non-recommended soaking practices. No 
participants were supported by Foot Care Nurses, 
and five participants received pedicures and nail 
care from estheticians (licensed and unlicensed). 
Of these, four had their feet soaked and cuticles 
‘pushed’ off the nail bed as part of their nail 
care with the esthetician. One stated, “I told the 
esthetician that I have now been diagnosed with 
diabetes, and the foot soaks continued”. The 
participant went on to say, “well I really did not 
know - not to soak my feet either, so it kept going 
on, so we were both wrong” (P7). During the pan-
demic, a few participants continued to visit their 
esthetician intermittently depending on availabil-
ity of money and in line with the then existing 
pandemic guidelines for social distancing. Others 
who obtained nail care before the pandemic 
halted their foot care services, fearful of “their 
immune systems” (P13, P14).

Theme 2: Footwear And Foot Care 
Choices: Education Takes A Backseat 
To Other Factors
Education related to the proper footwear for 
individuals living with diabetes was only one 
factor among many that participants considered 
when choosing their footwear. Some participants 
stated there was no footwear education before 
the pandemic and it is presently the same. Some 
participants’ footwear choices were based on 
preference, finances, seasonal weather demands, 
employment, social and sports activities. Some 
participants who were knowledgeable about 
proper footwear choices, lacing their shoes or 
using the Velcro closures, were committed to 
purchasing footwear that would, “keep my feet 



healthy” (P10). They were aware of the risks of 
improper footwear. “I'm very careful about what I 
wear” (P3). “I know to wear proper footwear and if 
I see anything different, I go to the doctor” (P10). 
For some of the participants, running shoes or 
sneakers were their preference. “Yes, I wear a lot 
of sneakers.” (P1, P5, P11, P12). “I wear my sneak-
ers 90% of the time, I am very careful” (P5, P7, P14). 

For other participants, there was a resistance 
to forgoing their preferred footwear choice and 
being confined to having to purchase certain run-
ning shoes to protect their feet. This focused foot-
wear purchase was described as an obstacle and 
annoyance to seasonal weather and sports activ-
ities (P9-14). Seven participants preferred wear-
ing a wide range of slippers, soft non-protective 
shoes, designer shoes, sandals and Crocs-style 
shoes. One described herself as a, “gambler with 
her foot health” taking chances that a foot com-
plication would not occur, though she knew her 
footwear choices were not recommended. Others 
described wearing, “nothing, I like bare feet, or my 
slippers” to protect their feet (P1-3). In the heat of 
the summer, four participants described wearing 
sandals knowing they might cause harm (P6, P11-
13). One participant noted, “knowledge can be 

accepted and integrated, or ignored and some-
times I ignore things and a lot of the time I do go 
bare feet even though I know I am not supposed 
to” (P11).

For many participants, cost was a major obstacle 
to following foot care and footwear advice. The 
costs of going to a foot care specialist and access-
ing and affording footwear that would protect 
their feet was a tension-filled discussion for many. 
Persons living on a fixed income describing them-
selves as, “retired, seniors and living on a disabil-
ity pension” expressed that foot care and diabetic 
shoes should be funded properly. They suggested 
provincial or federal funding. “It is just too much; 
$45.00 for nail care and then shoes. It is just too 
much, so I wear what I can afford” (P5). 

Another participant noted, “Foot care nurses are 
expensive and we only have a few here, around 
here. You know where I don’t have to drive too far, 
fuel is expensive and the nurses are about $45.00-
55.00 CDN so I go to the esthetician as they are 
cheaper at $22.00-35.00 approximately” (P7).

Two participants with extended health insur-
ance were able to afford diabetic socks, a podiat-
rist foot care fee and diabetes-related footwear. 
“I have some extended health benefits, so I go 
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to a podiatrist. It costs me about $8.00 after my 
benefits kick in. So, it's quite generous. I think 
we have $800.00 a year of coverage a year” (P13). 
Some participants thought provincial and federal 
disability benefits, “should also cover diabetes 
foot care and shoes” (P7). Another reported that 
they knew they needed help, yet, “I had to pay 
for it. I've been on unemployment benefits for 
most of this year, so I've got no help at all with my 
nail care” (P4). Two persons stated, “I’m on social 
assistance, so you don’t have any coverage for 
that” (P4, P13). Two participants noted, “so, the 
shoes might not be expensive, but the insoles are” 
(P7) and “the insoles alone were $400.00” (P3).

Theme 3: Stress And Fear: Always In 
The Background
Independent of the quality and quantity of dia-
betic foot health education received, participants 
appeared aware of the potential for serious foot 
complications. A dominant theme described by 
the participants was fear - fear of neuropathy, 
ulcers and fear of amputation. For some partici-
pants, this was a motivator to follow prescribed 
foot care and footwear advice. For others who 
were restricted by finances or other factors, these 
fears still prevailed. Many participants described 
in detail a family member (immediate or remote) 
who lived with diabetes and foot complications. 
Some described how they thought there were 
genetic links between family members and the 
disease. One participant stated, “I don’t want to 
end up in a wheelchair…I’m not losing my feet…I 
have to live and care for my children” (P7). “I could 
still lose my foot if the ulcer doesn't heal and 
things don't go right, but there's still a chance of 
amputation down the road, I know that…” (P3). 
“...I know Granny lost her leg…that could happen 
to me” (P6). For some participants, fear of the 
unknown was motivating to conduct foot care: “I 
am always worried they're going to be cut and I'm 
not going to know. So that's why I check them, 
my feet, so often” (P2, P4, P6, P12, P14). Regarding 
neuropathy, “I have a sister who has neuropathy 
and has cut her feet and been unaware of it, so 
that is why I look at my feet” (P2). Participants 
described an underlying fear of the unknown and 

that, “one small unnoticed abrasion, could turn 
into amputation” (P14). One described, "I am a bit 
concerned right now because I feel I might have 
a bit of neuropathy” (P12). Others feared walking 
on the sand and beaches and that “we could walk 
on a huge rock and I wouldn't feel it, then there 
would be problems” (P2, P3, P12).

For some, fear was slightly magnified during 
the pandemic when face-to-face visits with their 
health-care provider were limited. All participants 
stressed that face-to-face visits were preferable 
to discuss their diabetes care, “not online”. During 
the pandemic, most visited with a health-care 
provider using a web-based platform. Some were 
independent in linking to the call, others relied 
on the library services, or had a neighbour, family 
member or friend come to their home and set up 
the call with the provider. They also related that 
foot care checks, when done, “should be face-to-
face”. Two participants (P2, P14) described having 
regular foot screening conducted by their health-
care professional before the pandemic. None 
of the participants described having their feet 
checked while using a web-based platform.

Theme 4: Supports Systems And 
Family Are Important
Many participants spoke about the importance of 
having a social support system as a necessity to 
help them follow-up on recommended diabetic 
self-care practices including foot care and foot-
wear. Social support came in the form of part-
ners, family, friends, neighbours and social and 
spiritual groups, as these were people they could 
rely on for support. Support persons helped with 
essentials such as obtaining food, maintaining 
their housing situation, running errands, remov-
ing snow, driving to medical appointments and 
cleaning their home. Some social support persons 
purchased new footwear for participants as they 
could not afford new shoes. Some family mem-
bers helped with personal care. 

One participant described, “I have what you call 
it? Thickened nails? I never had that before in my 
life and the nails started getting really thick with 
‘the diabetes’. When my daughter comes up from 
another province, she cleans them and tells my 
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other daughter who helps me, how to care for 
them, it is a team effort” (P9). 

Another participant stated, “I moved in with one 
of my daughters during the pandemic…for help, 
you know, it was easier” (P4). Family support was 
particularly important during the pandemic when 
most people were unable to visit care providers. 
Participants attempted to manage on their own, 
conducting, “nail trimming and filing at home…
well you know, to the best of my ability” and, “my 
daughters were in my safe zone, so they helped 
me” (P4, P5). Many described lack of access to 
footcare specialists, but in reality, they knew they 
would not go to the specialist as they already 
knew they could not afford the shoes or liners 
that would be recommended (P3, P5-7). 

Finally, social support included accessing the 
internet and computers offered through the local 
library, depending on the pandemic guidelines. 
This was important as some participants could 
not access or afford internet services or comput-
ers (tablet) in their home setting. Some relied on 
family members to search for health information 
and/or to set up the medical/nurse appointment 
through a web-based platform. Participants 
reported that no specific sites were accessed for 
foot health and footwear guidance. 

Discussion 
Persons living with diabetes report wide-ranging 
sources of foot health and footwear information. 
None were consistent and not all credible or cur-
rent. Some foot health information came from 
formal health-care providers such as nurses at 
diabetes centres, physicians, podiatrists and foot 
care specialists and some came from informal 
sources such as friends, family stories and experi-
ences, estheticians and internet searches. Despite 
some having knowledge of diabetes risk factors 
and being able to thoroughly describe family 
and friends’ issues of amputation, hospitalization, 
infection and death, not all participants engaged 
in preventative foot health practices or made 
proper footwear choices. Similar to our previous 
research, some were distanced from the respons-
ibility of daily checking their feet and being fit-
ted for protective footwear.30 As well, few could 
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describe receiving or taking part in regular foot 
health screening, being referred for therapeutic 
footwear, or an activity program as part of their 
health care provision.1,2 Most stated foot assess-
ments were not a priority for their health-care 
provider before the pandemic and this did not 
change during the pandemic. 

Some participants described diabetes risk fac-
tors, signs and symptoms and the natural history 
of developing wounds or ulcers, when their foot 
care and footwear choices were not ideal. When 
reviewing best practices foot health care informa-
tion25,26 most described not knowing about not 
soaking their feet and they wondered why foot 
health information was not presented to them by 
their health-care providers in a timely and regu-
lar manner.31 Some believed in and engaged in 
preventative foot and nail care,32 and some relied 
on family members to check their feet and pro-
vide foot care. Participants described varied foot 
self-care practices from engaging in no foot care, 
checking weekly or monthly to daily foot checks. 
One participant had a mirror to view their feet. 
When travel for foot care services outside of their 
home community was recommended, many were 
not able to attend this referral. However, we also 
learned that some participants knew of the risks 
and of what to do to prevent foot complications 
and preferred to gamble with care decisions – 
consciously taking the risk.

Participants also reported on a variety of 
sources of footwear. Most purchased footwear 
based on availability of shoes in the community 
in which they lived and based on price ($20.00 
approximately).33 Some relied on family members 
to check their feet and to purchase new foot-
wear, mostly without a fitting or measurement 
of the feet. Some footwear was mailed to partici-
pants and the fit was not checked, just the size. 
Generally, few were focused on footwear being 
professionally fitted as they knew this service was 
not readily available in the community. As well, 
without being able to access this service, the 
participants miss out on the important education 
that occurs with footwear specialists.34 Also, when 
travel was necessary, taxi costs or costs including 
access to a vehicle, fuel and an accompanying 

support person were a barrier for participants, 
some of who would most often not attend the 
out-of-town consultation.35 Several wore the same 
running shoes or Crocs-style throughout all sea-
sons and did not wear seasonal (winter) footwear 
to protect their feet. Most discussed comfort, 
preference and the heat of closed-toed foot-
wear.36,37 Some participants wore what they wanted 
to wear and did not heed proper footwear choices 
though they could describe the consequences.

Persons living with diabetes have a responsib-
ility to engage in care, learn about their condi-
tion, seek health information and act upon the 
recommendations.38 Yet, fear may interfere with 
learning about complications.38 Fear is defined 
as, “the bad feeling that you have when you are 
in danger, when something bad might happen, 
or when a particular thing frightens you”.39 Fear 
of foot trauma, infection, amputation, hospital-
ization and death were well-described by most 
participants.40,41 Fear of a lower leg amputation 
was common, often in relation to a family mem-
ber or a community member.42 This is important 
as women are more likely to be anxious about 
diabetes complications.43 Yet understanding and 
addressing why most participants, though fear-
ful, do not fully engage in preventative foot care 
practices and choose proper footwear is essen-
tial.43 Shifting the culture of giving patients edu-
cation to engaging persons in foot health educa-
tion alongside supporting their mental health and 
well-being is critical.44,45 Identifying and screening 
for fear early in the diagnosis phase may help 
health-care providers intervene more effective-
ly.46 More research is needed to understand the 
complex social, motivational and economic issues 
surrounding this issue.8

Strengths And Limitations
The findings of this study were drawn from a rela-
tively homogeneous group of participants resid-
ing in Eastern Canada and therefore may not be 
generalizable to the experiences of all individuals 
living and working with DM. Similar studies with 
larger groups of participants living with diabetes 
would help to establish a broader view and great-
er understanding of how individuals access and 
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apply foot health education to prevent diabetic 
foot complications.

Conclusion
This small qualitative study captured participants’ 
descriptions of their accurate working know-
ledge of the progression of diabetes-related foot 
complications that could occur. Despite richly 
describing the potential risks and severity of com-
plications, the reticence to fully engage in pre-
ventative foot care practice and footwear choices 
was evident. Therefore, persons with DM search 
for and obtain foot care and footwear care and 
information from a wide variety of sources, not all 
credible. Health-care providers were not a con-
sistent or accurate source of information, nor was 
all education timely or relevant. 

The need to proactively conduct foot risk 
screening and to stratify risk results in discussion 
with the person and their family or care providers 
is essential. Clinicians need support and training 
on diabetes foot screening and how to communi-
cate this across the trajectory of health care. For 
example, if a person is screening in a community 
physicians’ clinic, how is that communicated to 
the person and family and/or diabetes centre and 
how and where are the best and most accessible 
financially affordable services?

*NB: P designates participant (see Table 1).
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The Best Practice Recommendations are the 
most popular resource developed by Wounds 

Canada and are used by frontline clinicians, stu-
dents and policy makers to inform their practice. 

These recommendations have been developed 
by leading Canadian experts on each individ-
ual topic and are based on the latest available 
research evidence. They are presented using the 
‘Wound Prevention and Management Cycle,’ a 
process intended to illustrate an easy-to-under-
stand pathway that can be used by care teams in 
all settings, for all types of patients with wounds 
or at risk for developing wounds, regardless of the 
environment and health-care system in which the 
teams live and work.

The objective is to provide practical practice 
enablers that help guide frontline clinicians and 
health-care decision makers through a step-by-
step process that addresses the assessments and 
interventions of various factors that may interfere 
with skin integrity or affect wound healing and to 
provide a recognized standard for the delivery of 
wound care across Canada based on the most cur-
rent evidence and clinical experience. 

The Best Practice Recommendation Updates 2024 
build on the work of previous authors and edi-
torial teams and incorporate expert opinion, clin-
ical experience and the latest available research. 
It didn’t take a village - it took a country - to 
create and regularly update Wounds Canada’s 
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(formerly, the Canadian Association of Wound 
Care) Best Practice Recommendations (BPRs). This 
initiative began in 2000, led by the efforts of Dr. 
David Keast, Heather Orsted and Sue Rosenthal. 
Seventeen years later, a total of 71 expert authors 
and various research, editorial and production 
teams have been involved in the development 
and updating of these seminal documents.

The authors of the latest updates approached 
the content and process with new eyes - eyes 
that see the patient, not the wound, as the centre 
of the care process. This vital shift ensures that 
clinicians acknowledge and act on the full range 
of risks and risk-specific interventions required 
to support positive patient outcomes. A strong-
er focus on self-management and sustainability 

acknowledges the 
role the patient plays in the 
prevention, healing and/or pallia-
tion process when not under direct care.

Methodology
Best practice recommendations typically rely on 

“The authors of the Best Practice 
Recommendation Updates 2024 

approached the content and process 
with new eyes - eyes that see the 

patient, not the wound, as the 
centre of the care process.”

4 | CHAPTER 1: SKIN: ANATOMY, PHYSIOLOGY AND WOUND HEALING | BEST PRACTICE RECOMMENDATIONS 2024

the hands and soles of the feet.3. In the granular cell layer the squamous cells are in transition to becoming the stratum corneum and 

have lost their inner cell machinery, including the nuclei.
4. The squamous cell layer contains the Langerhans cells, which are derived from bone marrow and 

represent the first line of immune defence. 5. The basal cell layer contains keratinocytes, melanocytes and Merkel cells. Skin cells are constantly 

shedding and regenerating. The keratinocytes, from the lowest layer of the epidermis, are continu-

ally pushed to the surface by the production of new cells beneath them. These cells fill with keratin 

as they migrate to the surface of the epidermis. Keratin gives skin protective qualities and makes it 

waterproof. When the cells reach the top layer of the skin they are essentially dead flat sacs filled with 

keratin. Millions of these dead cells are shed daily, resulting in an entirely new epidermis every 35 – 

45 days.2–6,11 Melanocytes are wedged between the basal cells and produce melanin, which protects 

the skin from ultraviolet light. Merkel cells are thought to be sensory cells.
The epidermis is separated from the dermis by the basement membrane, a very thin membrane that attaches the 

epidermis firmly, though not rigidly, to the dermis.The dermis lies just beneath the epidermis and above the subcutaneous tissue. The dermis is 0.3 to 4.0 mm thick and 

is divided into the papillary and reticular layers.12 The junction between the epidermis and the dermis has a series of 

finger-like structures called rete pegs that project up from the dermis. Similar structures project down from the epider-

mis. These projections increase the area of contact between the two layers and help to prevent the epidermis from be-

ing sheared off. These structures are not present in unborn babies and are almost nonexistent in premature neonates, 

but develop rapidly after birth. As skin ages they get smaller and flatter.
The dermis contains an extracellular matrix (ECM) made of collagen and elastic fibres that provide structure to the skin 

and are necessary for wound closure. The dermis also contains a capillary bed that is fed by the arterioles and drained 

by the venules. Interspersed in the capillary bed are the lymph capillaries. The hair follicles, sweat glands and seba-

ceous glands are lined with epithelial tissue that leads to the skin’s surface and supports the regeneration of the skin 

at the surface. Sweat (from the sweat glands) helps to regulate body temperature, and sebum (from the sebaceous 

glands) helps to keep the skin from drying out.

Blood circulates within the capillaries of the dermis to supply nutrients and metabo-lites to the tissues and to col-lect waste products produced by the tissues. Without this nourishment and waste re-moval, tissue health cannot be sustained, and tissue healing cannot occur. This exchange of constituents between the blood and tissues takes place via interstitial fluid (ISF), or tissue fluid.
Blood is mostly water (90% by volume). It contains dissolved proteins, glucose, mineral ions, hormones, carbon dioxide, platelets and blood cells. Blood cells make up 55% of blood plasma and include red blood cells (erythrocytes), white blood cells (leukocytes: 
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a combination of high-quality evidence, expert 
consensus, clinical experience and expertise. 
Following feedback received from previous 
editions of the Best Practice Recommendations, 
the Expert Panel and editors decided to inte-
grate the GRADE (Grading of Recommendations, 
Assessment, Development and Evaluation)1 
approach into the 2024 Updates. The GRADE 
approach is utilized to grade the quality of evi-
dence and strength of recommendations in 
guidelines.2 In this new edition, we present best 
practice recommendations that draw upon high-
level evidence and application. They constitute 
a synthesis of relevant guidelines that utilize the 
agreed upon method with a strong clinical appli-
cation process. While we do not strictly adhere to 
the GRADE methodology in the development of 
our recommendations, we adopt guidelines that 
have incorporated GRADE principles into their 
development processes. This approach ensures 
that our best practice recommendations provide 
valuable guidance for health-care professionals 
and organizations seeking to optimize their clinic-
al practices. By leveraging evidence-based guide-
lines and principles, we aim to promote effective 
and informed decision-making in health-care 
settings.

This methodology outlines a systematic process 
for developing clinical best practices, ensuring 
that they are grounded in clinical expertise and 
robust evidence. These recommendations have 
been developed by carefully selected experts 
with direct experience in each specific topic and 
are based on the latest research. Updates will 
occur on a regular schedule or when it is deter-
mined that significant changes are needed due to 
new research or treatment approaches.

The methodology used aimed to:
1. Identify the Clinical Topic: Select a specif-

ic clinical topic for which there is a need to 
establish best practices. For the Best Practice 
Recommendation Updates 2024, the topics 
are presented in 12 chapters: Skin Anatomy, 
Prevention and Management of Wounds, 
Prevention and Management of Pressure 
Injuries, Prevention and Management of Skin 

Tears, Prevention and Management of Surgical 
Wounds, Prevention and Management Diabetic 
Foot Ulcers, Prevention and Management of 
Burns, Prevention and Management Venous Leg 
Ulcers, Prevention and Management Peripheral 
Arterial Ulcers, Prevention and Management 
Moisture-associated Skin Damage, Prevention 
and Management of Wounds in Patients with 
Lymphedema and Nutrition and Wound Healing. 
The Nutrition and Wound Healing chapter is a 
new addition to the line-up in 2024.

2. Review the Literature: Conduct a review 
of national and international guidelines that 
adopt GRADE methodology literature on the 
chosen clinical topic. Gather and evaluate rel-
evant research studies, systematic reviews, 
meta-analyses and clinical practice guidelines, 
knowledge, evidence gaps and areas where best 
practices are warranted.

3. Utilize an Expert Panel: Assemble a nation-
al multidisciplinary expert panel consisting 
of health-care professionals with expertise 
and experience related to the clinical topic. 
Highlight the diversity of the wound care pro-
vider in terms of clinical settings, geographical 
locations and professional backgrounds to cap-
ture a broad perspective. 

4. Highlight Consensus Building: Facilitate 
discussions and deliberations among the 
expert panel members to reach a consensus 
on the best practices. Incorporate their clinical 
expertise, perspectives and judgment into the 
decision-making process. Encourage open dia-
logue, critical appraisal of the evidence and the 
consideration of potential benefits, harms and 
resource implications. Gain consensus on the 
changes using a modified Delphi method.3

5. Define Key Questions: Collaboratively develop 
a set of key clinical questions that the best 
practices will address. These questions should 
be focused, specific and relevant to the clinical 
topic under consideration. They will serve as 
a guide for the subsequent application steps 
of the methodology, with the goal of inte-
grating the recommendations into the new 
five-step format of the ‘Wound Prevention and 
Management Cycle’.
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6. Evaluate the Evidence: Conduct a thorough 
search of published research studies, systematic 
reviews and meta-analyses related to wound pre-
vention and management. Evaluate the quality of 
the guidelines evidence and identify knowledge 
gaps using a validated grading system.

7. Develop Best Practice ‘Statements’: Based 
on the evidence evaluation and consensus 
reached, draft clear and actionable best prac-
tice statements for each key question. Each 
statement should be practical, feasible and 
based on the highest quality evidence available. 
Consider using a standardized format, such as 
PICO (Population, Intervention, Comparison, 
Outcome), to structure the statements. Base 
statements on the ‘Wound Prevention and 
Management Cycle’.

8. Implement External Review: Seek external 
peer review from additional experts, patients 
and care partners (e.g., caregivers in the field) to 
validate the recommendations and ensure their 
accuracy, clarity and applicability. Incorporate 
feedback to refine and improve the recommen-
dations. Revise the best practice statements 
based on the external review feedback. Finalize 
the document, ensuring clarity, coherence 
and consistency. More than 60 reviewers were 
involved in this thorough process.

9. Facilitate Dissemination and 
Implementation: Disseminate the finalized 
clinical best practices through a comprehensive 
strategy that makes them easily accessible to 
health-care professionals, patients and care-
givers through online platforms, educational 
resources and supporting partner societies. 
Develop supporting materials, such as algo-
rithms, decision aids and educational resources, 
to facilitate the implementation of the best prac-
tices into individual practices and institutions. 

10. Periodically Review and Update: Recognize 
that clinical best practices are dynamic and sub-
ject to evolving evidence. Establish a process 
for regular review based on a 3-5 year cycle and 
update specific recommendations if and when 
significant changes are needed due to new 
research, approaches, etc., to ensure their con-
tinued relevance and alignment with the latest 

research findings. Regularly monitor emerging 
evidence, feedback from users and changes in 
clinical practice to inform future revisions of the 
best practices.

The Best Practice Recommendation Updates 2024 
will be launched online in the first quarter of 
2024. They will be available on the Wounds 
Canada website at www.woundscanada.ca.

Acknowledgements
Wounds Canada would like to thank everyone 
involved in the production of past and present 
versions of the Best Practice Recommendations 
for their hard work, diligence and rigour in the 
research, writing and production of these valu-
able resources. 

References
1.	 Schünemann HJ, Best D, Vist G, Oxman AD, The GRADE 

Working Group. CMAJ. 2003;169 (7): 677-680. Available at 
https://www.cmaj.ca/content/169/7/677.long.

2.	 McMaster University. About GRADE. 2023. Available at 
https://cebgrade.mcmaster.ca/aboutgrade.html 

3.	 Nasa P, Jain R, Juneja D. Delphi methodology in healthcare 
research: How to decide its appropriateness. World J 
Methodol [Internet]. 2021;11(4): 116–129. DOI: 10.5662/wjm.
v11.i4.116

Janet L. Kuhnke RN BA BScN MSc NSWOC Dr 
Psychology is Associate Professor, School of 
Nursing, Cape Breton University, Sydney NS.

Cathy Burrows RN BScN MScCH is Clinical 
Advisor, Wound Care Canada.

Robyn Evans BSc MD CCFP is a Wound 
Physician, Women's College Hospital Wound 
Healing Clinic, Toronto ON.

Mariam Botros DCh DE IIWCC MEd is Chief 
Executive Officer of Wounds Canada, a 
chiropodist and an educator.

Jasmine Hoover BSc MLIS is a
Librarian at Cape Breton University, Sydney NS.

Ian Corks is Editor, Major Publications, 
Wounds Canada.

http://www.woundscanada.ca
https://www.cmaj.ca/content/169/7/677.long
https://cebgrade.mcmaster.ca/aboutgrade.html
https://www.wjgnet.com/2222-0682/full/v11/i4/116.htm
https://www.wjgnet.com/2222-0682/full/v11/i4/116.htm


PRESENTATION DIGEST

The Burden Of Biofilm In Chronic 
Wounds
Biofilm is the preferred form of bacterial 
life. Biofilms have a complex physical archi-
tecture consisting of proteins, extracellular 
DNA, polysaccharides, and lipopolysacchar-
ides. When the wound bioburden is high, 
the aggregate of planktonic (free-floating) 
bacteria goes through a process known 
as quorum sensing to change the bacteria 
phenotype and develop into a biofilm. 
These colonies of bacteria will subsequent-
ly secrete extrapolymeric substances (EPS) 
that serve as a protective barrier. This barrier 
renders the biofilm resistant to antimicrob-
ials and inflammatory cells. Biofilms are 
prevalent in chronic, hard-to-heal wounds. In 
a study by Malone et al., biofilm was identified in >80% 
of chronic wound biopsies.1 Biofilms delay wound heal-
ing and can cause infections. It has also been found 
that biofilm can penetrate deeper into the tissue under 
the wound bed. This allows biofilm to further evade the 
effects of topical antimicrobials. Proper wound hygiene 
is crucial to the management of biofilm. This includes 
proper wound cleansing, adequate wound debridement 
(appropriate for the patient), and the use of an anti-
microbial that can disrupt biofilm and target planktonic 
bacteria.

The History Of Iodine As An Antimicrobial Agent
Iodine has long been used as an antimicrobial agent. 
It is an oxidizing agent (i.e., takes electrons away from 
other molecules) that can oxidate/iodinate multiple bac-
terial components, including genetic material (RNA and 
DNA), soluble proteins, and phospholipids. It can also 

disrupt biofilm scaffolding. The multiple mechanisms 
of antimicrobial action makes it near impossible for 
bacteria to adapt and develop resistance against iodine. 
Caution must be taken when using aqueous iodine, as 
iodine at high concentrations is cytotoxic and can cause 
further damage to the wound bed.

The Next Generation Of Anti-Biofilm Strategy: 
The IoPlex® Iodophor Foam 
Dressing
The IoPlex® Iodophor Foam 
(IoPlex) dressing provides a con-
trolled release of iodine into the 
wound bed. Unlike aqueous iodine, 
the release of iodine by the IoPlex 
dressing does not exceed the cyto-
toxicity index. IoPlex is made of 
polyvinyl alcohol (PVA) foam. 
It has a high absorption capacity 
and can manage a large amount of 
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wound exudate. It can also wick moisture away from the 
wound. Moisture management is an important compon-
ent to anti-biofilm strategy. The iodine is complexed with 
polymers in the PVA foam. This ensures a controlled 
release of iodine to prevent it from exceeding cytotoxic 
concentrations. Clinically, IoPlex® (which is black) will 
turn white (the colour of the native PVA foam) when all 
the iodine has been released. This is a useful visual tool 
to signal a dressing change is needed. IoPlex has been 
found to be superior in log reduction of in vitro biofilm, 

including anerobic bacterial biofilms.1

DriGo-HP™ Hydrogen Peroxide (H2O2): 
A Natural Antimicrobial Agent
Hydrogen peroxide (H2O2) is a major reactive 
oxygen species (ROS) that the body produces 
to combat bacteria. White blood cells, namely 
neutrophils and macrophages, produce H2O2 
to inactivate and kill bacteria by oxidizing bac-
terial proteins (i.e., amino acid side chains) 
and cell membranes (i.e., phospholipids). The 
human body prevents tissue damage by H2O2 
by producing endogenous enzymes (i.e., cata-
lase) and reducing agents (i.e, glutathione) to 
neutralize it.
Medline offers a soft, smooth fabric with 
hydrogen peroxide (H202) for the management 
of moisture in skin folds prone to maceration, 
odor and skin breakdown.The DriGo-HP™ 
Antibacterial Wicking Sheet contains 0.3% 
of H2O2, a naturally occurring antimicrobial 
agent in the human body, that is sequestered 
in the fabric. It has excellent moisture wicking 
rate, absorption capacity, and evaporation 
rate. It is non-cytotoxic, and non-irritating and 
non-sensitizing to intact skin. DriGo-HP™ can 
be used to reduce the risk of moisture-relat-
ed intertriginous dermatitis (ITD) in areas 
such as under the armpits, under the breasts, 
groins and buttocks and between the toes.

CDC Bioreactor: 24-Hour Treatment of 24-Hour Mature Biofilm2

Anaerobic Direct Contact: 24-Hour Application of 48-Hour B.fragilis Biofilm2
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To access the full presentation, click here: https://
drive.google.com/file/d/1z_E8EVtf8epk8L-
1TRDeLuuzABZXK60K/view?usp=share_link
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Daily foot assessment, with appropriate action, 
is recommended for patients with diabetes 

to prevent diabetic foot ulceration (DFU). A daily 
foot assessment includes looking between the 
toes and at the bottoms of the feet and assessing 
for any changes since the last self-assessment. 
Symptoms such as inflammation (e.g., redness, 
pain, swelling, loss of function and temperature 
increase), broken, peeling and/or dry skin and 
callusing should be noted. If the person identifies 
any areas of concern or unexplained pain, they 

should make an appointment to see their health-
care provider (HCP).1 

However, many patients do not assess their feet 
daily. Authors of a recent scoping review analyzed 
44 studies on foot inspection and reported that 
0–91% of participants regularly assessed their 
feet (median 41%; IQR 33–56%).2 For those that 
do regularly assess their feet, detecting the signs 
and symptoms of skin inflammation may be chal-
lenging. For patients with neuropathy, identifying 
foot inflammation is especially difficult as they 
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may not experience pain or loss of function asso-
ciated with inflammation.3 Additional tools are 
needed to support foot assessment and provide 
patients with the information to prevent compli-
cations such as DFU and amputation. 

Self-monitoring skin temperature using an 
infrared thermometer is a promising tool for 
supporting daily assessment, detecting early 
inflammation and preventing skin breakdown on 
the plantar aspects of the feet. One of the earli-
est signs of DFU is inflammation; a temperature 
increase associated with inflammation can be 
subtle and is difficult for individuals to detect by 
palpation.4 Patients who cannot rely on cues such 
as pain need to change their understanding that 
signs of inflammation may constitute symptoms 
of DFU or potential DFU.5 Self-management tools 
that identify early signs of inflammation may help 

effectively prevent skin breakdown by giving 
patients the information they need to address the 
identified concern.

In three randomized controlled trials (RCTs).3, 6,7 
and a pilot RCT,8 patients assessed their foot tem-
perature daily for inflammation. Inflammation 
was determined by a difference of greater than 
(>) 4 degrees F (> 2.2 degrees C) between the 
two feet. If inflammation was detected patients 
were directed to rest that day. If the temperature 
was still elevated in 48 hours, patients were 
directed to see their health-care professional.3,6,7,8 
The researchers found that using temperature 
monitoring with a $700 medical-grade infrared 
thermometer was an effective way to predict and 
thus prevent DFUs. A 2015 study compared a 
low-cost, commercially available infrared therm-
ometer (CAIT) to medical-grade thermometers 



Volume 21, Number 2 · Winter 2023	 Wound Care Canada	 71

and found them to be a reliable measure of skin 
temperature. However, they did not use the CAIT 
as part of foot self-management for patients with 
diabetes.9 

None of the studies that tested the use of the 
thermometer captured the patients’ perspective. 
What needs to be discovered is the patients’ 
opinion and their viewpoint on incorporating 
this tool into their daily foot self-management. 
Understanding the benefits will strengthen the 
evidence and rationale for using a thermometer 
for foot self-management. Understanding the 
challenges and usability is also essential so HCPs 
can provide education and support to patients 
that address challenges. This study evaluated the 
impact on assessment and the patient perspec-
tive of using a $30 CAIT. This research is part of a 
more extensive study that assessed the effective-
ness of a foot self-management intervention that 
utilized a CAIT. This paper focuses on the patients’ 
experience of using the CAIT.

Research Design And Methodology
This paper focuses on the explanatory sequence 
(Phases 2 and 3) of a more complex Mixed 
Methods Model research design (see Figure 1). In 
Phase 2, a 6-month pilot randomized controlled 
trial (RCT) was conducted to test the effectiveness 
of a thermometer and education intervention 
developed for the study and informed by the 

Phase 1 qualitative data (N=24). The Phase 1 and 
Phase 2 (i.e., intervention) results are reported 
elsewhere.10,11,12 In the RCT, participants were 
randomized to the thermometer and education 
group (n = 34) and education-only group (n = 
26). In Phase 3, interviews were conducted with 
participants regarding their experiences with the 
intervention (n = 9) (i.e., explanatory sequence). 
Integration of all phases occurred at the end of 
the explanatory sequence. The study was regis-
tered at clinicaltrials.gov, NCT0306776.

Research questions:
1.	What are the benefits and challenges of using a 

CAIT as part of foot self-management?
2.	Would participants continue to use the CAIT, 

and why?

Setting And Sample
Participants were recruited from health clinics and 
communities in Newfoundland and Labrador's 
Eastern Health Authority zone. Recruitment for 
Phase 2 occurred from August 2017 until October 
2018, with data collection ending in August 2019. 
Key inclusion criteria were 18 years of age or 
older and foot assessment fit with International 
Diabetic Foot Risk Classification category 2 or 3. 
A key exclusion criterion was peripheral arterial 
disease with an ankle brachial index (ABI) less 
than (<) 0.8. As recruitment was slow, this exclu-
sion criterion was adjusted to an ABI <0.7. Phase 

Figure 1. Mixed Methods Model

http://clinicaltrials.gov
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3 was conducted in October 2019. All participants 
provided informed consent and ethical approval 
was obtained from the Health Research Ethics 
Authority. 

Data Collection Methods
The data collection methods for this study are 
described in detail elsewhere.10,11,12 The meth-
ods relevant to this paper are the following 
Phase 2 measures: the foot assessment, self-re-
port logbook data, quality of life (QoL) measure 
and an exit interview. The foot assessment was 
completed by an advanced foot care nurse at 
baseline, three and six months using the valid-
ated Simplified 60-Second Foot Screen.13 For the 
logbooks, all participants daily recorded their 
visual foot inspection and recorded their number 
of steps using a pedometer. The participants in 
the thermometer-education group also recorded 
their daily temperature. The return demonstration 
data, logbook data and exit interview results were 
used to determine the usability of the CAIT. To 
measure QoL, the Quality of Life Enjoyment and 
Satisfaction Short Form (Q-LES-SF) was adminis-
tered at baseline, three and six months.14 After 
the intervention, an exit interview that included 
a return demonstration was completed with the 
Phase 2 participants.

Statistical Analysis
Descriptive statistics, t-test and Chi-square were 
used to summarize participants' characteristics 
and evaluate differences between variables. Any 
assessment was determined by calculating how 
many days a participant measured and recorded 
in the logbooks, either a visual inspection, tem-
perature monitoring, or both, out of the 180 days. 
To determine the variables that contributed to 
foot assessment, logistic regression was utilized. 
Intent to treat approach was used for all analysis, 
which was conducted using Stata 14.2.

Phase 3 Methods
Phase 3 recruitment began after analyzing the 
Phases 1 and 2 findings. Phase 2 participants 

who indicated they would be interested in a fol-
low-up interview were contacted to participate. 
The decision regarding who to contact was made 
considering who could best answer the ques-
tions related to the Phase 2 findings that needed 
further explanation. For example, to gain more 
understanding regarding how the thermometer 
helped direct action, participants who took action 
were contacted for an interview. Nine participants 
completed a 30-60 minute semi-structured inter-
view. Notes were taken during the interviews, 
with transcriptions of the audiotaped interviews 
supplementing the notes. Interpretive Description 
was used to analyze the data. Interpretive 
Description aims to address real-world clinical 
practice issues.15 A joint display was used to ana-
lyze the data and support data integration.

Results
Patient Characteristics: There were slightly more 
males than females in both groups. The average 
age of the participants in both groups was sim-
ilar: for the thermometer and education group, 
the average age was 66.2 years and for the edu-
cation-only group, it was 65.7 years. There was a 
wide age range of 38-86 across both groups. The 
average number of years with diabetes was simi-
lar: the mean for the thermometer and education 
group was 13.9 years and the education-only 
group was 17.9 years. There was also a wide range 
for the duration of diabetes, <1-54 years across 
both groups. There was no statistically signifi-
cant difference between the groups, except for 
the use of insulin; 65.4% of participants in the 
education-only group used insulin compared to 
29.4% in the thermometer and education group 
(p = 0.009). Other characteristics, such as co-mor-
bidities, foot-risk classification and previous DFU, 
were comparable between the two groups (see 
Table 1).

Benefits of Using the CAIT: Analysis of the 
data showed that there were benefits to using 
the CAIT. One of the primary benefits was foot 
assessment, which was defined as either a tem-
perature check, visual check, or both. The inter-
vention group had more days where an assess-
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ment was completed (150.98 vs 119.84, p = .02). 
As shown in Figure 2, 67.7% (23) of participants in 
the thermometer and education group complet-
ed an assessment > 80% of the days compared 
to 50% (13) in the education-only group. When 
years with diabetes were controlled for, those in 
the intervention group were significantly more 
likely to have completed an exam >80% of the 
time, compared to the control group (OR: 3.54; 
95% CI: 1.11 – 11.29; p = 0.032) R2 = 0.0989. A 

benefit that could be related to the increased 
frequency of assessment is that the CAIT prompt-
ed participants to check their feet. In Phase 3 
interviews, participants shared that taking their 
temperature prompted a thorough visual check, 
raised awareness of their feet and made them 
feel more involved in their foot assessment. One 
participant discussed how recording the temper-
ature increased the structure of her assessment. 
Another participant stated that it gave her more 

Characteristic Thermometer and Education % (n)* Education-only % (n)*

Gender Male 52.84 (18)
Female 47.06 (16)

Male 57.69 (15)
Female 42.31 (11)

Age in years (mean) 66.2 (range 38-80) 65.69 (range 49-86)

Marital Status Single 8.82 (3)
Married 67.65 (23)
Widowed 11.76 (4)
Divorced 11.76 (4)

Single 15.38 (4)
Married 80.77 (21)
Widowed 3.85 (1)
Divorced 0

Income 
< $20000
$20,000-100,000
>$100,000

9.68 (3)
80.65 (25)
9.68 (3)

20 (5)
60 (15)
20 (5)

Education 
(highest level completed)
Elementary
High School
Post-Secondary
Some University
Degree

2.94 (1)
35.29 (12)
35.29 (12)
2.94 (1)
23.53 (8)

0
11.54 (3)
50 (13)
0
38.46 (10)

Comorbidities No 11.76 (4)
Yes 88.24 (30)

No 0
Yes 100 (28)

Type of Diabetes Type 1 5.88 (2)
Type 2 94.12 (32)

Type 1 15.38 (4)
Type 2 84.62 (22)

Had Previous Foot Ulcer 5.88 (2) 11.54 (3)

Neuropathy 38.24 (13) 46.15 (12)

Foot Risk Classification**

Very low
Low
Moderate 
High

61.76 (21)
2.94 (1)
29.41 (10)
5.88 (2)

53.85 (14)
11.54 (3)
26.92 (7)
7.69 (2)

Table 1. Patient Characteristics

* % (n) is the proportion and number of participants in the thermometer and education group (n = 34) and the education-only group (n =26) 
who had the identified characteristics.
** Foot risk classification was based on International Diabetic Foot Risk Classification System 
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of an acute awareness of the surface of her foot. 
The Phase 2 logbook data showed that both 

groups took action to address foot concerns such 
as applying cream, wearing appropriate footwear, 
choosing appropriate activities, re-assessment 
and seeing an HCP. In the exit interviews, partici-
pants were asked whether they changed what 
they planned to do based on their temperature 
assessment. Six (22.22%) participants indicat-
ed that they rested, rechecked later in the day, 
went to bed earlier and decreased walking. These 
results were explored further in Phase 3 to under-
stand the CAIT readings' interpretation better and 
how the temperature readings guided action.

Participants in Phase 3 shared that a temper-
ature reading of < 4 degrees F provided reassur-
ance that their feet were fine. One participant said 
that when the reading was < 4 degrees F, she felt 
she was, "good to go" and to do whatever activity 
she had planned, such as dancing. In contrast, a 
temperature of > 4 degrees F heightened concern 
and prompted action such as: resting, further 
investigating, rechecking, looking and going to 
see a health-care professional. For example, one 

participant said that if it was > 4 degrees F, he 
would cancel going for a walk that day.

Another benefit was decreased callusing, which 
was measured by presence or absence of callus-
ing using the Simplified 60-Second Foot Screen.13 
The data showed that participants in both groups 
had reduced callusing when comparing baseline 
and three months. At baseline, 17.6% of the inter-
vention group had no calluses on their left foot; 
this increased to 43.8% at three months, a dif-
ference of 26.2 percentage points. In the control 
group, the difference was 21 percentage points 
(from 15.4% to 36.4%). These differences were not 
statistically significant but were clinically mean-
ingful (See Figure 3). The improvement was not 
sustained, but more participants had no calluses 
at six months compared to baseline.

Another benefit is that the CAIT facilitated 
discussion about foot health with health-care 
professionals. Participants were given a letter to 
provide to their primary health-care professional 
explaining the intervention and use of the CAIT. 
In the exit interview, 67.86% of the participants 
indicated that they gave their health-care profes-

Figure 2. 
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sional the letter, with two stating that they did 
not provide the letter but told their health-care 
professional about the study. During the study, 
six participants visited their physician about their 
feet for various reasons (e.g., assessment, activity 
level, issue found during self-assessment). One of 
the participants shared that they went to the doc-
tor because they were having redness and swell-
ing, but the temperature readings were consistent 
(e.g., no difference in temperature).

Challenges of Using the CAIT: There were 
also challenges identified with using the CAIT. 
During Phase 2, challenges with using the CAIT 
were identified by the researcher and participants 
related to: lack of clarity regarding the purpose 
of the thermometer; misunderstanding of what 
to consider a concern and when to take action; 
interpreting the findings and taking action based 
on the assessment and the logistics of using 
the CAIT. Based on these findings, participants' 
understanding was further explored in Phase 3. 
When asked what information the CAIT provided, 
some participants in Phase 3 were clear that the 
CAIT helped identify inflammation or infection. 

However, other answers were more vague, with 
one participant stating that a temperature differ-
ence would tell him he needed to rest his feet. 
One participant who never identified a temper-
ature difference noted that the CAIT provided no 
information. 

There were also issues identified in Phase 2 
with participants understanding the temperature 
readings and taking appropriate action. Why par-
ticipants did not change their activity level when 
measuring a temperature difference > 4 degrees 
F was explored in Phase 3. One participant stated 
that when he got a temperature difference, he 
would look for other reasons why his temperature 
would be increased, such as the room temper-
ature. Another participant considered that he 
might have done something wrong when check-
ing the temperature, resulting in an inaccurate 
reading. Another reason was that the foot issue 
was a concern but insufficient to take action: they 
would 'watch it'. The issue of not taking action 
was also related to a lack of clarity regarding 
what should be considered a foot concern that 
needed to be addressed. From all three phases 

Figure 3. 
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of the study, it was found that participants were 
only sometimes clear on what would be a foot 
concern and when they should take action to see 
their health-care professional.

During the Phase 2 teaching sessions and the 
return demonstrations, the researcher noted 
issues related to the logistics of using the CAIT. 
Some participants had difficulty completing the 
temperature reading because of physical chal-
lenges such as flexibility, arthritis and vision loss. 
Using the CAIT and obtaining an accurate temper-
ature reading required participants to complete 
several steps. A return demonstration during the 
Phase 2 exit interview showed that half the par-
ticipants were using the thermometer correctly, 
and the remaining participants were completing 
only aspects of the assessment correctly (e.g., 
having the thermometer too far or close to the 
foot; incorrect settings; incorrect recording and 
not scanning the whole foot).

A Phase 3 participant highlighted the complex-
ity of completing a CAIT reading when he stated:

“There were four or five things that I had 
to do to make sure I was taking it right. It 
had to be a certain distance from the foot, 
it had to stay on the foot. They might have 
been one little step that I didn’t do correctly 
so this might be the reason it might not be 
giving me the correct temperature reading.” 
(Participant)

It was observed that several participants in the 
thermometer group had help from their linked sup-
port person in completing the temperature 
checks. This assistance may have minimized 
issues related to logistics and physical chal-
lenges. Participants in the intervention group 
with multiple sources of support did com-
plete more days of assessment (M: 165 days) 
vs. spousal support alone (M:146) or family 
support (M:102). Similar trends were seen in 
the control group for multiple sources of sup-
port (M:134.2) vs. other sources (M: 89.2-121). 
However, no conclusion regarding causality 
can be drawn between the support provided 
and the use of the thermometer. 

One potential challenge was the time 

commitment to using the CAIT, as identified by 
one participant in Phase 3. However, she saw the 
CAIT as favourable and adjusted her schedule. 
Because we wondered if adding the thermom-
eter to foot self-management would negatively 
impact QoL, we utilized the Q-LES-SF to measure 
QoL. There were no differences between the two 
groups or within groups for the QoL scores. This 
finding indicated that additional self-manage-
ment activities did not impact the QoL of partici-
pants and thus would not be expected to discour-
age the use of the thermometer.

Continued Use of the Thermometer: The 
Phase 2 exit interview results showed that every-
one in the intervention group found the CAIT 
easy to use. The vast majority (96.8%) indicated 
they would continue to use the CAIT, but 37.9% 
indicated that they would only use it sometimes 
or rarely. Furthermore, 93.1% said they would 
recommend the CAIT to a person with diabetes 
(See Table 2). Participants in Phase 2 stated they 
would use the thermometer to: see if there was 
inflammation; keep a record and have a baseline 
assessment; help monitor for hot spots; identify 
any issues and find out the difference. They also 
indicated they would use it because it was prac-
tical and part of their regime. Those who said they 
would use it sometimes indicated that they would 
do it to, "keep an eye on things," to see if anything 
was wrong, such as an infection, or if they noticed 
any redness or pain.

These findings were explored further in Phase 

Question Result % (n)*

Was it easy to use the thermometer? Yes 100 (25)

Will you continue to use the 
thermometer?

No 3.45 (1)
Yes 58.62 (17)
Sometimes 31.03 (9)
Rarely 6.90 (2)

Would you recommend a thermometer 
to another person who had diabetes?

No 6.90 (2)
Yes 93.10 (27)

Table 2. Exit Interview Results for Thermometer Group 

* % (n) is the proportion and number of participants in the thermometer and 

education group (n = 29) 
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3 to clarify whether the CAIT was a helpful tech-
nology for participants. Five of the six participants 
from the thermometer and education group inter-
viewed in Phase 3 used the CAIT since completing 
Phase 2. The reasons provided by participants 
for using the CAIT were curiosity, habit, another 
step in the inspection process and concern after 
completing the visual foot assessment. One par-
ticipant said it gave her confidence in determin-
ing whether the issue she identified was serious. 
Two participants shared that they had a schedule 
for using the thermometer; one used it weekly, 
and another stored it with his blood pressure kit 
and checked it every couple of weeks. Other par-
ticipants used it more sporadically, such as when 
they identified a concern with visual inspection.

Conclusions: It is clear from the findings that 
the intervention that combined education and 
using a CAIT supported foot self-management 
and offered several benefits to patients without 
being a burden concerning time. Participants 

shared that they felt more involved in their 
assessment and felt reassured about their foot 
health feet when the temperature difference was 
< 4 degrees F between their feet. Participants 
that used the thermometer were more likely to 
have a regular daily approach to their assess-
ment that did not include only measuring their 
foot temperature but also a visual inspection 
of their feet; they checked their feet more fre-
quently and identified more concerns compared 
to those in the control group. Considering most 
patients with diabetes do not regularly assess 
their feet,2 providing a tool that supports assess-
ment is very useful.

For a person with diabetes at risk for foot 
complications, taking appropriate action based 
on foot assessment findings is crucial. Another 
important benefit of using the CAIT is that it 
may provide information to help a person with 
diabetes make the best decisions for their foot 
health. Completing an assessment for inflamma-
tion with the thermometer and a regular visual 
inspection of their feet would allow patients to 
identify any changes that may have occurred 
and may prompt them to action. Although both 
groups took action, participants in the therm-

• Findings suggest that the use of a CAIT is 
an available low-cost tool that could sup-
port foot self-management for people with 
diabetes. 

• Using a CAIT may offer several benefits, 
such as promoting foot assessment and 
direction for action.

• Understanding possible challenges with 
using the CAIT and involving, as appro-
priate, support persons with foot self-as-
sessment can help health-care providers 
strengthen patient education and foot 
self-management.

• Future research is needed to determine the 
optimal schedule and technique for CAIT 
assessment and to better understand deci-
sion making related to foot self-manage-
ment (e.g., why patients take action or do 
not take action).
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ometer group had more information to guide 
action in relation to resting. Reduced callusing 
was seen in both groups, suggesting that educa-
tion is an important element for promoting foot 
self-management. There was a greater improve-
ment in the thermometer and education group, 
however, which may reflect an additive benefit of 
using the thermometer. Lavery et al. (2004) con-
cluded that the use of the thermometer provided 
patients with, "actionable information".3 (p.2646) 
It was suggested by Lavery et al. (2007) that using 
an infrared thermometer would allow patients to 
decide their safe activity level, similar to how a 
glucometer reading enables a patient to deter-
mine the correct insulin dose.7

Another noteworthy benefit is that the therm-
ometer facilitated discussion with health-care 
professionals. Participants gave the letter about 
the research to their health-care professional, 
and some participants indicated that they saw 
their practitioner about their feet based on their 
self-assessment. Research supports that foot 
self-management is complex in interactions with 
health-care professionals. The communication 
between patients and the professional was iden-
tified in two studies to be an enabler and barrier. 
Clear communication had a positive impact on 
foot health practices. However, if patients had a 
negative experience with an health-care profes-
sional, they were more likely not to participate 
in positive foot health behaviours.16 It was noted 
that health-care professionals often did not pro-
vide information on foot care which contributed 
to the lack of knowledge and the perception that 
foot care was not critical.17 Therefore, the use of a 
tool like the CAIT may be an enabler and support 
discussions about foot health between patients 
and health-care professionals. 

Although it was clear that the CAIT potentially 
offered benefits, there were several issues related 
to using the CAIT, such as: a lack of clarity regard-
ing the purpose of the CAIT; the findings; not 
taking action based on the assessment and the 
logistics of CAIT use. Some participants needed 
clarification regarding the thermometer purpose 
and that a temperature difference > 4 degrees F 
identified inflammation that could lead to skin 

breakdown. Sometimes, when participants had a 
temperature difference, rather than considering 
that there could be an issue with their feet, they 
looked for other reasons for the temperature 
increase. This reasoning may be linked to a need 
for more clarity regarding the purpose of the 
assessment. 

There were also several challenges identified 
with the process of taking action to address the 
foot assessment findings. First, interpreting the 
visual inspection was an issue. It was apparent 
that some participants needed clarification about 
what assessment findings would be considered a 
concern. Most participants identified that a break 
in the skin was a concern that required attention. 
However, some participants did not view findings 
such as bruising and pain as a concern requiring 
attention and were comfortable waiting to see 
if these settled back to normal and whether the 
symptoms were transient or persistent. The deci-
sion to wait and see if a concern settled back to 
normal and not take action may be related to the 
challenge of getting a health-care professional 
appointment. Participants in Phase 3 highlighted 
this challenge. It could take a week or more for a 
patient to see their health-care professional. This 
limited access would make it difficult for patients 
to follow what they were directed to do: get their 
feet checked immediately if there was a concern. 
It also may be related to risk perception, a highly 
variable concept. The variability of the answers 
may reflect that people perceive risk concerning 
their foot health differently. Decision-making 
related to taking action should be explored in 
future research, considering behaviour modifica-
tion. Furthermore, structural equation modeling 
should be used in future research to determine 
the contribution of multiple components to tak-
ing action. 

The logistics of using the CAIT also presented 
challenges. Participants had a lot to remember 
when completing the temperature assessment. 
There were several steps to complete: having the 
foot up, waiting five minutes after removing the 
socks, having the thermometer the correct dis-
tance from the foot, ensuring the laser stays on 
the foot and using the correct settings. Taking the 
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temperature reading was more difficult for partici-
pants with physical issues such as a sore shoulder 
or knee. Some participants had a support person 
who would take their foot temperature, enabling 
the completion of the assessment. Participants 
received two return demonstrations at baseline 
and one-week post-enrollment in the study. 
However, even with this teaching, only half of the 
participants completed the temperature check 
correctly at the end of the study. These findings 
have implications for health-care professionals; 
understanding the possible challenges with using 
the thermometer is essential for providing effect-
ive patient education, involving support persons 
and regular follow-up to ensure patients com-
plete the temperature assessment correctly.

These findings also have implications for patient 
education and policy. Health-care professionals 
should reinforce with patients what assessment 
findings would be a foot concern and what 
would be the appropriate action, whether it be 
waiting and watching their feet closely or seeing 
the relevant practitioner. Health-care profession-
als should stress to patients with neuropathy 
who cannot rely on cues such as pain that signs 
of inflammation may be symptoms of DFU or 
potential DFU.5 As well, the concept of teach-
back should also be considered to help identify 
a knowledge gap. Teach-back is a technique that 
can be utilized to see if the health-care provid-
er was clear in their explanation and if patients 
have understood all the concepts that the were 
conveyed. This strategy has been shown to be 
effective in chronic disease management.18 
Incorporated into this approach could be two 
key messages: what are foot concerns and when 
should a patient see their health-care profession-
al. Concerning the thermometer, if patients use 
the CAIT as an assessment tool, their process of 
completing the measurement should be evalu-
ated regularly by a health-care professional to 
ensure it is being performed correctly and to 
explore options for addressing any challenges.

The CAIT may be a tool that could be used on 
a long-term basis for foot self-management as 
participants reported that it was easy to use, 
they would recommend the thermometer to 

other patients with diabetes and they would con-
tinue to use the thermometer. Although many 
participants said they would continue using the 
CAIT, it would not be daily. Although patients 
would not use it daily, they still benefited from 
using the CAIT as it supported completing a vis-
ual assessment. More research is needed on the 
optimal schedule for a foot assessment, includ-
ing temperature monitoring and the role of the 
support persons in supporting use of this tool as 
part of self-management. Until this gap is filled, 
health-care professionals should continue recom-
mending and supporting daily foot assessments.

A strength of this MMR research is that it is 
the first study to assess using a CAIT from the 
patients’ perspective concerning usability, chal-
lenges and benefits. Another strength relates to 
intervention integrity. All Phase 2 participants 
had their feet assessed by an advanced foot care 
nurse and one researcher provided the educa-
tion. Using sophisticated data analysis was also 
a strength, as logistic regression allowed for the 
control of confounding variables. A limitation of 
this study relates to using a six-month interven-
tion. The long-term impacts of the intervention 
may have been better understood with a 12- or 
18-month intervention. As well, the daily logbook 
data was a limitation as some participants did not 
always fill in the information. Another limitation 
was the small sample size in the RCT. Although, 
differences were not statistically significant they 
may be clinically meaningful. 

To prevent foot complications, it is recom-
mended that patients with diabetes complete 
a daily visual inspection of their feet to identify 
a concern and take action to address the issue. 
However, often patients do not complete this 
inspection regularly and due to nerve dam-
age, many patients cannot identify the signs of 
inflammation. Findings from this study indicate 
that the CAIT is a promising low-cost tool that 
offers several benefits related to completing and 
prompting a regular assessment and direction 
for action, improving the condition of the skin 
and facilitating a discussion about foot health 
with health-care professionals. There were chal-
lenges identified with use of the CAIT, such as 
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lack of clarity regarding the purpose of the tool, 
taking appropriate action based on the temper-
ature reading, logistics with using the CAIT and 
the time commitment. Even with the additional 
time commitment, we did not find there was an 
impact on the QoL of participants. Overall, our 
findings show that a CAIT is an available and 
affordable tool that supports foot self-manage-
ment. Understanding the patient perspective in 
relation to benefits, challenges and usability has 
implications for patient education and follow-up 
by health-care professionals. 
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“Ring the bells that still can ring. Forget your 
perfect offering. There is a crack, a crack in 
everything. That’s how the light gets in.” 
Anthem, Leonard Cohen

The Physical And Psychological Burden Of 
Radiation Dermatitis
Patients who live with breast cancer often experience 
physical and emotional hardships. These hardships 
can often be iatrogenic (i.e., caused by medical pro-
cedures). Patients who suffer from breast cancer often 
requires radiation therapy (RT) as part of their treatment 
plan. Prolonged exposure to radiation, like the sun for 
example, can lead to adverse skin reactions (i.e., a 
sunburn). Patients who undergo RT can develop inflam-
matory changes in their skin known as radiation derma-
titis (RD). RD can present with an array of signs and 
symptoms, including redness/erythema, pigmentation, 
and dry and moist desquamation. It has been found that 
95% of women who require RT experiences some degree 
of RD.1 Patients with large breasts and those with 
post-mastectomy undergoing RT are at a greater risk 
of RD. Additionally, other risk factors include age, skin 
type, history of smoking, and radiation delivery methods. 
The possibility of RD adds to the emotional burden for 
patients who are living with breast cancer. It has been 
found that psychological stress can exacerbate RD in 
patients receiving RT.2 Therefore, it is imperative to find 
a solution to prevent RD or reduce the severity of RD. 

Early Research In Radiation Dermatitis
Herst et al. performed a study3 with 80 breast cancer 
patients receiving RT. They compared patients who used 
aqueous creams with those who used Mepitel® Film on 
and near the treatment area. The study demonstrated 
that the Mepitel® Film prevented moist desquamation 
and reduced skin reaction severity by 92% when used 

prophylactically. This was a pivotal study – the use 
of a film dressing became a standard of care in New 
Zealand for breast cancer patients receiving RT. In 2022, 
Behroozian et al. performed a similar study4 with 376 
breast cancer patients receiving RT and concluded that 
Mepitel® Film significantly reduced symptoms of RD 
(i.e., blistering/peeling, erythema, pigmentation, and 
edema).

The Light In The Crack: Mepitel® Film
Mepitel® Film is designed to protect and preserve fragile 
and sensitive skin to minimize skin breakdown. It can 
adapt to irregular body contours. It essentially acts as 
a ‘second skin’ layer. Mepitel® Film has a proprietary 
silicone contact layer, known as Safetac®. This silicone 
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layer ensures the dressing can be removed easily with-
out causing damage to the fragile and sensitive skin. 
The Mepitel® Film has been found to prevent and reduce 
the severity of RD. It is a simple dressing to apply. It has 
been recommended by the Multinational Association of 
Supportive Care in Cancer (MASCC) as an intervention 
to prevent acute RD.5 Patients living with breast can-
cer often suffer physically, mentally, and emotionally. 
Perhaps the Mepitel® Film, a simple yet sophisticated 
dressing, can minimize or mitigate some of these suffer-
ings. Like in Leonard Cohen’s song Anthem, perhaps the 
Mepitel® Film, a simple yet sophisticated dressing, is 
the crack that lets the light of hope in.

PRESENTATION DIGEST

DERMATITIS RADIATION
Adapted NCI CTCAE (Version 4.03)

GRADE 1
(Mild)

GRADE 2
(Moderate)

GRADE 3
(Severe)

Grade 4
(Life-threatening)

Grade 5

Faint erythema or dry 
desquamation

Moderate to brisk 
erythema; patchy moist 
desquamation, mostly 
confined to skin folds and 
creases; moderate edema

Moist desquamation 
in areas other than 
skin folds and creases; 
bleeding induced by 
minor trauma or abrasion

Life-threatening 
consequences; skin 
necrosis or ulceration 
of full thickness dermis; 
spontaneous bleeding 
from involved site; skin 
graft indicated

Death

BC Cancer Agency. (2023). Symptoms Management Guidelines: Radiation Dermatitis. 
http://www.bccancer.bc.ca/nursing-site/Documents/16.%20Radiation%20Dermatitis.pdf

Application Tips and Precautions:
• Be sure to consult the radiation oncologist first 
• Check and see if the patients have a silicone 

allergy
• Apply the Mepitel® Film dressing the day before 

starting RT
• Ensure the skin is clean and dry and free 

of deodorants, lotions, or creams prior to 
application

• Place the patient in the position of how they will 
be receiving RT

• Do not stretch the Mepitel® Film dressing; Gently 
lay it into place 

• Minimize overlapping of the film dressing to 1cm 
or less

• Educate the patient that they can shower with the 
Mepitel® Film dressing

• Encourage the patient to avoid excessive/
strenuous exercises 

• Trim additional dressings and patch as needed 
(minimize overlap to 1cm or less)

• Remove the film dressing in the shower/bath
• Wash the area gently with a fragrance-free, pH-

balanced soap

A video application guide created by Mölnlycke can 
be found by searching “Mepitel® Film Application 
on Breast for Radiotherapy” on YouTube.

A step-by-step application guide can be found at: 
https://www.molnlycke.ca/our-knowledge/mepi-
tel-film---radiotherapy-breast-application/

Rosemary Hill BSN CWOCN NSWOC WOCC(C) has 
been a nurse for over 35 years and is the recipi-
ent of the Award of Excellence in Practice from 
the Association of Registered Nurses of British 
Columbia (ARNBC). She works at Lions Gate 
Hospital as a Nurse Specialized in Wound Ostomy 
and Continence (NSWOC). Her past volunteer 
activities include the role of President for Nurses 
Specialized in Wound Ostomy Continence Canada 
(2016-2018). As well, she participates as a member 
on the British Columbia provincial Skin and Wound 
committee, continues to Chair the Provincial 
Ostomy committee, and is an expert speaker at 
national and international events. Most recently 
volunteer activities have taken her to Argentina 
where she worked to provide wound education.

To access the full presentation click here: https://
drive.google.com/file/d/15uPlz7zeBo_aJT7GeuUg-
c0vM-wC8H3KV/view?usp=share_link

https://drive.google.com/file/d/15uPlz7zeBo_aJT7GeuUgc0vM-wC8H3KV/view
https://www.molnlycke.ca/our-knowledge/mepitel-film---radiotherapy-breast-application/
http://www.bccancer.bc.ca/nursing-site/Documents/16.%20Radiation%20Dermatitis.pdf
https://www.youtube.com/watch?v=023U4UqDP08
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Mepilex® Border Flex Lite

New Mepilex® Border Flex Lite is a 
flexible all-in-one foam dressing suitable 
for non-to-low exudating wounds, as well 
as when a wound is located on a 
challenging contour.

Expanding the Mepilex® 
Border Flex range

https://www.molnlycke.ca/
https://www.molnlycke.ca/


Volume 21, Number 2 · Winter 2023	 Wound Care Canada	 87

Defining Interprofessional 
Education/Care (IPE/IPC)
We often speak of working “interprofessionally” in 
health care and in wound care. However, this term 
is used by different people to mean similar but 
different things. Accordingly, it is important to 
define the difference between interprofessional 
and other related terms (e.g., collaborative, inter-
disciplinary, trans-disciplinary, multidisciplinary, 
coordinated). This brings precision to our lan-
guage and helps to create a shared understand-
ing that underlines practice.

Terms used across the literature include: inter-
professional, collaborative, interdisciplinary, 
trans-disciplinary, multidisciplinary, multi-profes-
sional, coordinated and trans-professional.

Inter- denotes ‘working together toward a goal’; 
i.e., interdisciplinary work, which is done jointly 
by professionals in different disciplines.

Multi- denotes ‘working independently toward a 
common goal’; i.e., multidisciplinary work – paral-
lel or sequential (but still independent) work from 
professionals in different disciplines.

To clarify the narrative, we need to think also 
about group or individual decision-making.1

Over the years, there have been a number of 
approaches aimed at getting the professions 
working together. These have been framed using 
the various terms above. But interprofessional 
care is different as it tries to be more precise in 
how practitioners engage with each other.

D'amour and Oandasan explain the difference 
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between interdisciplinary and interprofessional by 
intimating that the former term is concerned with 
knowledge and the latter with practice.2 They 
note that ‘interdisciplinary’ approaches to team-
work recognize that complex fields of research 
draw on knowledge from many different disci-
plines. Equally, modern professionals are faced 
with professional challenges that require skills 
and knowledge from many different professions 
and through interprofessional efforts, are able to 
meet these challenges more effectively.

Retchin seems to apply interdisciplinary to pro-
fessionals from different disciplines but of similar 
educational/professional backgrounds (e.g., med-
ical doctors), whereas interprofessional applies 
to efforts that involve professionals of different 
educational backgrounds with varying types of 
certifications, including, for instance, health-care 
professionals such as massage therapists, physio-
therapists, and chiropractors as well as medical 
doctors.1

Oandasan and Reeves apply a similar defin-
ition to these terms, noting a general movement 
toward using the latter term over the former.3 
They note that the profession of 'doctor' includes 
many different disciplines but excludes other 
health-care professionals, for instance, such as 
chiropractors or massage therapists and that 
by explicitly moving toward the language of 
interprofessionalism, it includes a wider range 
of professionals. Additionally, Oandasan and 
Reeves distinguish between the inter- and 
multi- prefixes for professional and disciplinary 
work, noting that the former connotes working 
together toward a goal and the latter working 
independently toward a common goal. This latter 
distinction is also made by Mitchell,4 in which 
she cites earlier work by Nowotny and Rosenfeld, 
to differentiate between multidisciplinary work 
– parallel or sequential (but still independent) 
work from researchers in different disciplines – 
and interdisciplinary work, which is done jointly 
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by researchers in different disciplines. Although 
Mitchell references researchers, the application 
to professionals in health care and other areas 
remains clear.

Sheehan et al. consider ‘multidisciplinary’ and 
‘interprofessional’ teamwork as steps on a scale 
that culminates in ‘trans-professional’, noting that 
with each step comes a reduction of formalities 
and role separation between the various profes-
sionals involved.5 They state that, “working in a 
'multidisciplinary' team is based on recognizing 
professional expertise and dividing the labour 
accordingly, whereas working in an 'interprofes-
sional' team requires greater sensitivity to social 
issues within the team and willingness to share 
roles to develop collaborative ways of working.

Based on these formulations of professional 
working styles, the advantage of interprofessional 
teamwork seems to be a closer integration between 
team members from less closely related profes-
sional backgrounds which provides greater oppor-
tunities for problem-solving and more streamlined 
communication between team members.

We need to move from uni-professional, past 
multi-professional, to interprofessional teams. 
Simply sharing clinical space is necessary but 
not sufficient for creating high-functioning 
interprofessional teams.

Team Work
Although we use the term ‘teamwork’ thinking 
we all mean the same thing, I am reminded that 
Keidel makes the distinction that sports teams 
use different strategies depending on the game 
being played.6 This is summarized in Keidel’s chart 
(see Table 1).

Keidel points out that we need to understand 
the game we are playing and choose strategies 
that match carefully.6 

I am also reminded of the interview where the 
candidate was asked, “Are you a team player?’” And 
responded, “Yes sir, ‘team captain’!”. Understanding 
the need to play different roles in teams is important.

Retchin also points out that our care settings 
require different approaches. Interprofessionality 
is different in emergency or surgical settings 
when compared to long-term care where we have 
the ability to deliberate during decision-making. 
Two key charts from Retchin summarize this con-
cept clearly (see Figure 1 and Table 2).1

Temporality, urgency and structural authority 
define our IPC environments.

Interprofessional care is important for several reasons.

Source: Keidel.6

Table 1. Core Contrasts among the Baseball, Football, and Basketball Models
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Holistic Patient Care:
In health care, patients 
often have complex 
needs that require exper-
tise from multiple disci-
plines. Interprofessional 
care ensures that 
patients receive holistic 
and well-rounded care, 
addressing not only 
their medical conditions 
but also considering 
psychological, social and 
environmental factors.

Improved Patient 
Outcomes: Collaboration 
among health-care pro-
fessionals can lead to 
better patient outcomes. 
When a team of experts 
works together, they can 
develop more effective treatment plans, reduce 
errors and enhance the overall quality of care. This 
can result in improved patient satisfaction and a 
higher likelihood of successful treatment.

Enhanced Communication: Interprofessional 
care promotes effective communication among 
health-care team members. This includes sharing 
information, discussing treatment options and 
coordinating care plans. Clear and open com-
munication helps prevent misunderstandings, 

reduces the risk of errors and ensures that everyone 
involved in a patient's care is on the same page.

Efficient Resource Utilization: Collaboration 
allows for the efficient use of resources. Different 
professionals bring unique skills and perspectives 
to the table, and by working together, they can 
optimize the use of available resources, minimiz-
ing redundancies and maximizing the effective-
ness of interventions.

Patient-Centered Care: Interprofessional care 
emphasizes a patient-centered approach, consid-

The sense of urgency defines how teams function:

Table 2. Definitions, Constructs, Resource Intensity, and Examples of Interprofessional Care Domains

Source: Academic Medicine, Vol. 83, No. 10 / October 2008

Source: Retchin1
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ering the preferences and values of the patient in 
the decision-making process. When professionals 
from various disciplines collaborate, they can 
tailor treatment plans to align with the individual 
needs and preferences of the patient.

Adaptation To Complexity: Health care is 
becoming increasingly complex, with advance-
ments in medical technology, evolving treat-
ment modalities and a growing understanding 
of the interconnected nature of health issues. 
'Interprofessional' care allows health-care teams 
to adapt to this complexity by drawing on the 
diverse expertise of different professionals.

Education And Professional Development:
Interprofessional collaboration provides oppor-
tunities for ongoing learning and professional 
development. Health-care professionals can learn 
from each other, share their knowledge and skills, 
and stay informed about advancements in their 
respective fields.

Efficient Workflow: When health-care profes-
sionals collaborate, they can streamline work-
flows, reducing delays and improving the effi-
ciency of health-care delivery. This is particularly 
important in fast-paced and high-stakes health-
care environments.

In summary, interprofessional care is crucial 
for delivering comprehensive, patient-centered, 
and high-quality health-care. It brings together 
the expertise of different professionals, promotes 

effective communication and contributes to 
improved patient outcomes.

Creating An Effective 
Interprofessional Team
Creating an effective interprofessional team 
requires careful planning, communication and 
a commitment to collaboration. Here are key 
elements that contribute to the effectiveness of 
interprofessional teams:
Clear Goals and Objectives
•	 Clearly define the goals and objectives 

of the interprofessional team. Establish a 
shared understanding of the team's pur-
pose, mission and expected outcomes. This 

Interprofessional Resources
Three key resources are useful for those who 
wish to take interprofessional teams to a 
higher level and give them requisite focus.

Oandasan, I, Closson, T, et al. 
Interprofessional Care: A Blueprint for 
Action in Ontario, 2007: https://www.cor-
healthontario.ca/01-ipc-blueprint-july-2007-
en.pdf 

WHO. Framework for action on interprofes-
sional education & collaborative practice: 
https://www.who.int/publications/i/item/
framework-for-action-on-interprofession-
al-education-collaborative-practice
 

Canadian Interprofessional Health 
Collaborative. A National Interprofessional 
Competency Framework: https://phabc.org/
wp-content/uploads/2015/07/CIHC-National-
Interprofessional-Competency-Framework.pdf 

https://www.corhealthontario.ca/01-ipc-blueprint-july-2007-en.pdf
https://www.corhealthontario.ca/01-ipc-blueprint-july-2007-en.pdf
https://www.corhealthontario.ca/01-ipc-blueprint-july-2007-en.pdf
https://www.who.int/publications/i/item/framework-for-action-on-interprofessional-education-collaborative-practice
https://www.who.int/publications/i/item/framework-for-action-on-interprofessional-education-collaborative-practice
https://www.who.int/publications/i/item/framework-for-action-on-interprofessional-education-collaborative-practice
https://phabc.org/wp-content/uploads/2015/07/CIHC-National-Interprofessional-Competency-Framework.pdf
https://phabc.org/wp-content/uploads/2015/07/CIHC-National-Interprofessional-Competency-Framework.pdf
https://phabc.org/wp-content/uploads/2015/07/CIHC-National-Interprofessional-Competency-Framework.pdf
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clarity helps align the efforts of team mem-
bers toward common objectives.

Role Clarity
•	 Clearly define the roles and responsibilities 

of each team member. This includes under-
standing the unique contributions that 
individuals from different professions bring 
to the team. Clearly defined roles help pre-
vent duplication of efforts and promote 
efficient collaboration.

Effective Communication
•	 Establish open and transparent communi-

cation channels within the team. Encourage 
regular meetings, discussions and the 
exchange of information. Effective com-
munication helps prevent misunderstand-
ings, promotes a shared understanding of 
patient needs and fosters a collaborative 
culture.

•	 Shared charts are important.
•	 Shared purpose-built space strengthens the 

team.
Mutual Respect
•	 Foster a culture of mutual respect among 

team members. Recognize and value the 
expertise of individuals from different pro-
fessions. A respectful environment encour-
ages open dialogue and the sharing of 
diverse perspectives, contributing to better 
decision-making and problem-solving.

•	 Leave the professional egos behind and 
treat other professionals as contributing 
equally and significantly to the team.

Shared Decision-Making
•	 Promote shared decision-making processes 

within the team. Encourage input from all 
team members, considering their unique 
perspectives and expertise. Shared deci-
sion-making not only leads to better-in-
formed choices but also fosters a sense of 
ownership and commitment among team 
members.

Interprofessional Education
•	 Provide opportunities for interprofessional 

education and training. This can include 

workshops, seminars and simulations that 
allow team members to learn about each 
other's roles, responsibilities and perspec-
tives. Increased understanding can lead to 
improved collaboration.

Effective Leadership
•	 Appoint or develop effective leaders who 

can guide the interprofessional team. Strong 
leadership is essential for setting a positive 
tone, facilitating collaboration and address-
ing challenges that may arise. Leaders 
should encourage a culture of collaboration 
and model effective communication.

Conflict Resolution Skills
•	 Equip team members with conflict resolu-

tion skills. In any collaborative setting, con-
flicts may arise due to differences in per-
spectives or approaches. Having strategies 
in place to address and resolve conflicts 
constructively is crucial for maintaining a 
positive team dynamic.

Continuous Evaluation and Improvement
•	 Establish mechanisms for continuous evalu-

ation of team performance and outcomes. 
Regularly assess the team's effectiveness, 
identify areas for improvement and imple-
ment changes as needed. This ongoing 
evaluation contributes to the team's abil-
ity to adapt to evolving challenges and 
improve over time.

Supportive Organizational Culture
•	 Create an organizational culture that sup-

ports and values interprofessional collabor-
ation. This includes policies, incentives and 
resources that facilitate teamwork. When 
the broader organizational culture aligns 
with the goals of the interprofessional 
team, it enhances the team's effectiveness.

By incorporating these elements, organizations 
can create an environment where interprofes-
sional teams can thrive, resulting in improved 
patient outcomes and a more comprehensive 
approach to health-care delivery.
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Simplifying Negative Pressure Wound Therapy 
(NPWT) Through Innovation
Negative pressure wound therapy (NPWT) is commonly 
used as an adjunctive therapy in wound care. Since 
2007, Smith+Nephew has been on a mission to simplify 
NPWT through innovation. 

The RENASYS EDGE System
Smith+Nephew's latest innovation - the "RENASYS EDGE" 
- was recently launched at Wounds Canada. Prior to 
developing the product, S+N gathered feedback from 
various stakeholders including clinicians, biomedical 
engineers and repair technicians to ensure all stakehold-
er needs were captured. The team synthesized the feed-
back and discovered three overarching trends: patients 
wanted a pump that alleviated the burden of living 
with a wound, clinicians wanted a pump that alleviated 
the burden of caring for a wound and stakeholders in 
charge of operations needed a pump that 
streamlined maintenance for higher utiliz-
ation. After collecting the data, the team 
of engineers spent another four years and 
20,000 hours of both designing and test-
ing the pump prior to launching this year.

The new RENASYS EDGE has been 
designed with simplicity at its core. 

For the Clinician: The RENASYS EDGE pump is easy to 
use. It has step-by-step tutorials built into the pump. 
Patients, caregivers and/or clinicians can  troubleshoot 
by following the on-screen tutorials. There is also a 
NFC sensor on top of the pump that acts similar to a 
QR code. Clinicians can scan the NFC sensor with their 
mobile device and be taken to the RENASYS EDGE web-
site for further troubleshooting. There are audio and 
visual alerts when a potential problem is detected and 
audio and visual alarms when a problem is imminent.

For the Patient: The RENASYS EDGE pump is small, 
lightweight, portable and quiet - allowing patients to 
continue with their daily lives. A hidden 300ml canister 
is designed to be discreet while still allowing assess-
ment of exudate. Both the filter and the o-ring have been 
moved from the pump to the canister to minimize main-
tenance, reduce odour (filters are changed with every 

Smith+Nephew Sponsored Learning: 

Shaping What’s Possible In 
Negative Pressure Wound Therapy
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canister change instead of once a year during annual 
maintenance), and prevent back flowing of exudate 
when inverted. Additionally, the soft port tubing on the 
dressings will help minimize device related skin injuries 
and reduce the need for clinicians to bridge.

For Operations: The features and design of the RENASYS 
EDGE allows for efficiency at every turn. The self-test 
functionality removes the need for annual servicing. The 
components within the pump are sturdy, reliable and dur-
able to help minimize the number of device returns. The 
pump is easy to clean and takes less than five minutes to 
wipe down and reset settings in between patients.

DESIGNED FOR PATIENTS 
Lighweight, portable, with dis-

creet hidden canister

DESIGNED WITH 
SIMPLICITY AT ITS CORE 

with on-board animated tutorials

EFFICIENCY AT EVERY TURN 
In-between patient procedure 

takes less than 5 minutes

*Nicolo Conti BBiotech is Senior Global Marketing 
Manager, Smith+Nephew.  He is a pharmaceutical 
biotechnologist with over 12 years experience in 
wound care and medical device industries. Since 
2022, Nico has led the global launch of RENASYS 
EDGE as the Sr. Global Marketing Manager – 
RENASYS in Smith+Nephew

**Chris Webb BSc is Product Design Lead, 
Smith+Nephew NPWT. Chris is a physicist with over 
30 years industrial and manufacturing experience 
in vacuum-related applications, the last 18 years 
in the field of Medical Equipment. He has worked 
for Smith + Nephew since 2015 in operational 
and research roles and is currently involved in 
the design of Negative Pressure Wound Therapy 
(NPWT) devices.

Presentation Digest is a production of Wounds 
Canada (www.woundscanada.ca). 
The views expressed in this report are those of the 
presenters and do not necessarily refl ect those of 
Wounds Canada, which has neither reviewed nor 
endorsed this report.
© 2023 Wounds Canada. All rights reserved.

To access the full presentation, click here: https://drive.
google.com/file/d/1HYjPQhXBNVeJ_b8M_wVln0L_bSlI_
Lq6/view?usp=share_link
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M.L. is a 69-year-old male client 
receiving daily nursing visits 
for chronic wounds to the left 
lower leg. The client states he 
has been, “dealing with this 
lower leg wound for over four 
months”. Within the past few 
days, the visiting nurse has 
noted an increase in wound 
size and drainage and the client 
reports increased pain. Three 
days ago, a wound swab was 
obtained and the wound care 
clinician was consulted.

Medical history includes: hyper-
tension, chronic obstructive 
pulmonary disease, peripheral 
arterial disease, substance 
abuse and a recent angioplasty 
to improve circulation to the left 
lower limb. 

Medications include: ASA, 
hydrochlorothiazide, acetamino-
phen, magnesium sulphate and 
nicotine patch. 

There are no known allergies.

Wound Care Clinician 
Assessment Findings
Dressings are saturated with 
foul-smelling drainage; the 
colour of exudate is green 
with a blue hue (see Figure 1). 
There are new areas of skin 
breakdown, increased wound 
measurements and erythema 
extending from ankle to the 
knee. The client states he is feel-
ing very tired and has not been 
sleeping well due to increased 
wound pain. The client denies 
fever and states his appetite is 
fair. 

The wound care clinician 
contacted the client’s physician 
to discuss the current clinic-
al assessment findings noted 
above and to inquire regarding 
the status of the wound cul-
ture and sensitivity report. The 
physician states, “the swab is 
negative with no evidence of 
infection”. 

What Are Some Of The 
Key Considerations 
For The Clinician 
To Consider When 
Deciding How To 
Proceed?
1. Open communication with 

the physician and advocating 
for the client are priorities 
within this case.

2. Incorrect or delayed treat-
ment of wound infections can 
lead to prolonged healing 
times, increased risk of com-

Wound Sleuth
By Sheri McPhee RN BScN MEd NSWOC WOCC (C) 

To Swab Or Not To Swab? That Is The Question

How to cite: McPhee S. To swab or not to swab? That is the question. Wound Care Canada. 
2023;21(2): 96-99. DOI: 10.56885/DNMK4627.

Figure 1. Left lower leg wound 
exudate.

https://doi.org/10.56885/DNMK4627
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plications, increased health-
care costs and can negatively 
impact the overall quality of 
life for persons with wounds 
and their caregivers.1 

3. The Wound Prevention and 
Management Cycle (see Figure 
2) notes that addressing the 
bacterial balance within the 
wound is necessary to appro-
priately manage the wound.

4. Utilizing the NERDS and 
STONES criteria can assist the 

clinician when differentiating 
between superficial bacterial 
burden and deep infection.3 

5. It is vital to complete a pain 
assessment in conjunction 
with the wound assessment; 
although not a defining sign, 
increasing pain is a potential 
indicator of infection.4 

6. There are several ways to 
obtain a wound specimen; 
wound swab, tissue biopsy, 
debrided viable tissue from 

the wound bed and wound 
fluid aspirate. Each type of 
specimen collection requires 
a level of skill/competency 
and must be completed by a 
trained clinician.1

What Are The Next 
Steps For The Clinician 
In This Case?
1. The client has clinical signs 

and symptoms suggesting the 
presence of deep infection.

2. When speaking with the 
physician, the wound clinician 
emphasized the patients’ 
current signs/symptoms and 
requested an order to repeat 
the swab for culture and 
sensitivity. 

3. The wound clinician is trained 
in sharp debridement and sug-
gested obtaining a swab using 
the Levine technique post 
wound debridement. Research 
suggests the Levine technique 
of wound swabbing is superior 
to the Z tract method.4 

4. The attending physician 
provided an order for 
debridement and wound swab 
for culture and sensitivity. 
No antibiotic treatment was 
initiated as the physician 
stated he would address 
this once the report of swab 
sample was available. Client 
refused additional pain 
medication due to history of 
substance abuse. 

5. Three days after the 
repeat sample was sent for 
microbiology, the final report 
noted the following:
a. Heavy growth of 

Pseudomonas aeruginosa.

Figure 2. Wounds Canada: Wound Prevention and Management Cycle.2

© 2018 Wounds Canada. All rights reserved. Printed in Canada. v08.1753Ea
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b. Heavy growth of 
Staphylococcus aureus.
c. Moderate growth of 
Streptococcus Group C/G. 

Treatment Plan
A treatment plan was 
based on the specific 
bacteria and their sus-
ceptibility to antibiotic 
therapies.  The physician 
prescribed IV ceftazi-
dime twice daily for two 
weeks, ‘vinegar soaks’ 
twice daily for 10 days 

were also ordered. Acetic acid 
5% diluted with sterile water to 
achieve a 0.25% concentration 
was used to implement a ‘vin-
egar soak’.  The acetic acid solu-
tion was poured into a sterile 
dressing tray, several 4x4 gauze 
were placed into solution then 
placed onto the wound.  The 
wound was rinsed with normal 
saline following the 10 minute 
soak and the wound dressed 
with an absorbent pad twice 
daily.6 

Upon follow up 10 days later, 
the wound was showing signifi-
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Figure 3. Taking a wound swab for culture. Source: IWII Update 2022 Pg.15
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cant signs of improvement; no 
odour, scant exudate, decreased 
erythema and the client was 
reporting no pain (see Figure 4). 

Summary
This case highlights the 
importance of clinical wound 
assessment skills using a 
holistic approach. Clinicians 
must remember the purpose 
of wound cultures is not to 
determine the presence of 
infection, but to determine the 
specific organisms present, 
thereby guiding selection of the 
most appropriate antimicrobial 
treatment. The International 
Wound Infection Institute (IWII) 
2022 Guidelines note that 
tissue biopsy is the preferred 
method for sampling;1 however 
this method is more costly and 
requires a trained professional 
to obtain the specimen, 
therefore is not always feasible. 
Although wound swabbing 
continues to be the most 

frequent sampling method 
used, not every wound should 
be swabbed. The decision 
to culture a wound should 
be based on the presence of 
clinical signs and symptoms of 
wound infection. 

Wound photos used with client’s 
permission.
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Wound Cleansing: Where Does It Fit In?
Wound cleansing is an important aspect in preparing 
the wound bed for healing. Appropriate wound cleansing 
can also lower the risk of wound infections. Wound 
cleansing is defined as “actively removing surface 
contaminants, loose debris, non-attached non-viable 
tissue, microorganisms and/or remnants of previous 
dressings from the wound surface and its surrounding 
skin.”1 Adequate wound cleansing of chronic or hard-to-
heal wounds can remove excessive exudate and debris 
from the wound and hydrate a desiccated wound bed.1

Biofilm is the preferred form of bacterial life and is 
prevalent in chronic or hard-to-heal wounds. Biofilm can 

delay wound healing and cause wound infections. Anti-
biofilm management includes:
• Routine cleansing of the wound and peri-wound with 

an anti-biofilm solution
• Physical removal of the biofilm via regular cleansing 

with intent
• Retarding biofilm regrowth with advanced 

antimicrobial dressings
• Optimizing the health of the wound bed with 

debridement (including surgical)
• Promoting a wound healing environment with 

advanced dressings (e.g., protease modulators, 
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extracellular matrices, negative pressure wound 
therapy)

How To Select An Appropriate Wound Cleaner
Traditionally, normal saline has been the wound-
cleanser-of-choice. However, it is inadequate to address 
biofilm. According to the International Wound Infection 
Institute, practitioners should consider the following 
factors when selecting a wound cleanser:1

• Assessment of the wound (e.g., etiology, location, and 
visible structures)

• Patient’s risk of wound infection
• Signs and symptoms of local wound or spreading 

infection
• Colonization with multi-drug-resistant organisms
• Efficacy and organism sensitivities of solution
• Goals of care
• Local policies and procedures
Additionally, when choosing a wound cleanser, 
practitioners should consider the cytotoxicity of the 
solution, and how the solution may affect the pH of the 
wound. Traditional antiseptics, such as povidone-iodine 
and hydrogen peroxide, are cytotoxic to the tissue of 
the wound bed and are not recommended as wound 
cleansers.2 Solutions that are cytotoxic can hinder 
the wound healing process by affecting cells such 
as fibroblasts, keratinocytes, and white blood cells.3 
pH is another important factor to consider in wound 
healing. Bacteria generally prefer a slightly more basic 
environment (see table4). Lower pH has been found to 
correlate with wound healing. An ideal wound cleansing 
solution should mimic the natural acid mantle of the 
skin.

Wound-associated 
microorganisms

Optimum pH for 
growth

Staphylococcus aureus 7.0−7.5

Enterococcus faecelis 7.0−9.0

Pseudomonas aeruginosa 6.6−7.0

Coagulase-negative staphlococci 7.0−7.5

Anaerobic bacteria 6.0−7.0

Escherichia coli 6.0−7.0

Klebsiella spp. 5.5−7.0

Candida spp. 7.0−8.0

Hypochlorous Acid: An Ideal (and Natural) 
Wound Cleansing Solution
Hypochlorous acid (HOCl) is a naturally occurring 
antimicrobial substance in the human body. White blood 
cells, such as neutrophils, produce HOCl to combat 
pathogens.
HOCl has been found to be effective against multi-
drug resistant bacteria, viruses, fungi, and spores. It 
exerts its effects rapidly (within seconds) and has been 
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demonstrated to eradicate 99.999% of these pathogens 
in 15 seconds. It can also penetrate and disrupt the 
polysaccharide/protein matrix of bacterial biofilm, 
rendering it an effective anti-biofilm agent. Prolonged 
exposure of HOCl has been found to be more effective 
in mechanically penetrating and removing bacterial 
biofilm. Additionally, HOCl is non-cytotoxic and does not 
cause damage to the healing tissues in the wound. It 
has a higher therapeutic index than sodium hypochlorite 
and hydrogen peroxide.5

Pearls From Consensus And Clinical Practice 
Guidelines
1. All chronic wounds should be assumed to be 
contaminated or infected with bacteria.

Most patients with chronic, hard-to-heal wounds have 
complex medical histories and are usually of advanced 
age. These factors can contribute to compromised 
immunity. All chronic wounds and hard-to-heal wound 
should be assumed to be contaminated or infected with 
bacteria (especially biofilm). 
2. Wound cleansers should be effective in disrupting 
biofilm.
Presence of biofilm in chronic, hard-to-heal wounds 
delays wound healing and can cause wound infections. 
Addressing biofilm is an important factor in initiating 
and supporting wound healing. Saline or water flushes 
are inadequate to remove biofilms. The wound (and the 
peri-wound tissues) must be cleansed intently with an 
anti-biofilm cleanser to prepare the wound bed for heal-
ing.2 The wound cleanser must be able to effectively kill 
biofilm and planktonic (free-floating) bacteria without 
causing damage to the tissue in and around the wound.5

3. Minimize harm.
As previously mentioned, traditional wound antiseptics 
such as hydrogen peroxide, sodium hypochlorite, 
povidone-iodine, and chlorhexidine, are cytotoxic and no 
longer recommended as wound cleansers. Contrarily, 
HOCl is non-cytotoxic and is an effective anti-biofilm 
agent. 
4. Patient-centered care: Wound care is not a transaction 
but an interaction.
Wound care is not a transaction, but a patient 
interaction.2 Health-care practitioners must take a 
holistic approach and always put the patient at the 
centre of their management plans. Comprehensive 
management, including odour management and 
pain control are important aspects of wound care 
practitioners must not forget. Promoting the patient’s 
health, immunity and holistic wellbeing is crucial to 
wound care and patient care in general.1

Sampson CM, Sampson MN. Hypochlorous acid: A safe and efficacious new wound 
therapy. Poster presented at: World Union of Wound Healing Societies; 2008; Toronto, 
Ontario, Canada. 2. Data on file with Urgo Medical North America.

Block SS. Disinfection, sterilization, and preservation. Philadelphia: Lea & Febiger; 
2000
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Why Choose Hypochlorous Acid (HOCl) As A 
Wound Cleanser? Think About The MICROBes
• Minimal irritation

• HOCl is non-cytotoxic and non-irritating/gentle to 
the skin. 

• Infection prevention
• HOCl is a naturally occurring antimicrobial agent 

that the body produces. It is effective in eradicating 
bacteria, viruses, fungi, and spores. Wound cleans-
ing with HOCI can reduce wound bioburden and aid 
wound healing.

• Cellular healing
• HOCl is non-cytotoxic and does not cause damage 

to cells and tissues that are healing.
• Reduce inflammation

• By reducing the wound bioburden, HOCl can reduce 
inflammation, leading to less pain, swelling, and 
discomfort or the patient.

• Odour control
• HOCl can reduce and control unpleasant odour 

associated with infected wounds
• Biofilm disruption

• HOCl can penetrate and disrupt bacterial biofilm.

To access the full presentation, click here: https://drive.
google.com/file/d/1i0pQaFc9wv7ppKcoH1yPkB9Y-
GOvArSwQ/view
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deemed by the European Union of Medical Specialists (UEMS) eligible for ECMEC®.  

ACCREDITATION Each participant should claim only those hours of credit that he/she actually spent participating in the educational program.

WOUNDS CANADA INSTITUTE
SUPER PROGRAM #1 

SKIN HEALTH ADVOCATE &
RESOURCE PROFESSIONAL

Students can enroll at any time and complete this program 
at their own pace. REGISTER NOW

• Develop the foundational knowledge, critical thinking skills and attitude to care for and support people with or at risk for 
common chronic and acute wounds 

• Program consists of 23 interactive online modules,  8 live webinars, 2 robust outcome measures, and access to an 
asynchronous discussion forum with interdisciplinary program faculty

• Developed and reviewed by 21 of Canada’s top wound care experts and educators – Chiropodists/Podiatrists, Dietitians,  
Nurses, Nurse Practitioners, Nurses Specialized in Wound, Ostomy and Continence, Occupational Therapists, Pedorthists, 
Pharmacists, Physicians, Physician Specialists and Physiotherapists 

• Continuing Professional Development, Temerty Faculty of Medicine, University of Toronto has awarded 
the Wounds Canada Institute Super Program #1 with the following credits:
▸ College of Family Physicians of Canada Mainpro+ 

(1 credit/hour) Group Learning: 12.0

▸ Royal College Maintenance of Certification Section 1: 38.5
▸ American Medical Association Category 1: 38.5

▸ College of Family Physicians of Canada Mainpro+   
    (1 credit/hour) Self Learning: 26.5 

▸ European Union for Medical Specialists UEMS-EACCME®: 38.5
▸ Certificate of Completion in Continuing Professional 

Development (from the University of Toronto and Wounds Canada) 

38.5
CREDITS

23
MODULES

8
LIVE 

WEBINARS
21

EXPERTS

AMAZING 
Value!

$1,750+ tax
Only $42 per educational credit!

http://www.woundscanada.ca/wci-home

