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Integrated Therapeutic Support Surface Selection
for Pressure Injury Prevention and Management

Fundamental Principles and Assumptions

- Therapeutic support surfaces are an important part of 24-hour pressure injury prevention and management. No one category of therapeutic support surface performs better than
another," therefore appropriate support surface selection must include assessment of risk factors, comfort, ease of use, individual preference, pain management, sleep patterns and need
for resources for turning and repositioning.**

- Therapeutic support surfaces, even a lateral rotation surface, are not a replacement for a turning and repositioning schedule.*” An individual risk and skin assessment should
determine whether repositioning frequency needs to be increased or decreased.>®

« Cultural preference: Embracing the patient’s cultural preferences is part of planning for selection of a therapeutic support surface (e.g., Two-eyed Seeing principles).®*

« All surfaces can be categorized using the standard definitions." The generic support surface terms (e.g., reactive multi-zoned surface) includes both surfaces that are commercially
available and constructed surfaces relevant to the person’s personal and cultural context. This includes assessing for immersion (how far the individual sinks into the surface)" and
envelopment (how well the material conforms to the individual’s body)." For this reason layers of linen should be minimized'™ " as it interferes with immersion and envelopment.

« The number of pressure injuries the person has is more relevant to support surface selection than stage of wound because the more wounds the person has, the fewer options they
may have for positioning that offloads the wound. For example, a patient with one Stage 4 pressure injury may be able to be positioned in several different ways to offload the
wound.

«The person’s mobility and independence should be promoted and preserved wherever possible.>®

«Prescribed bed rest is not best practice for the prevention and management of pressure injuries.>™" The provision of a support surface in bed is only part of the strategy, as other
surfaces upon which the person sits, lies or transfers to /from also need ongoing assessment.'®

«Follow the steps in Wounds Canada’s Wound Prevention and Management Cycle.?

-Surface manufacturers and complex rehabilitation technology providers (vendors) are part of the pressure injury prevention team. They can assist with the categorization of support
surfaces and provide education on each product.

«Some support surfaces, such as hybrid surfaces, come with more than one feature—such as alternating air and rotation—and are not necessarily better; clinical judgment based on
the relevant person factors needs to be used.

«When using an overlay or therapeutic support surface, the health-care provider must ensure the support surface-bed frame combination falls within the National Entrapment
guidelines.?"? Health-care providers should work with the manufacturer to mitigate risks. Note: Powered air mattress replacements (such as those with low air loss), may pose an
additional risk of entrapment because these surfaces tend to compress, causing an increase in space in the zones of entrapment. Therefore, these surfaces should only be used when
the benefit of the surfaceutweighs the risk of entrapment.”

Definitions

Active surface: Powered support surface that has the ability to change its load distribution properties with or without an applied load

Alternating pressure: Feature that provides pressure redistribution via cyclic changes in loading and unloading (i.e., inflation and deflation of air-filled cells) as characterized by
frequency, duration, amplitude and rate of change parameters

Envelopment: How well the material conforms to the individual’s body"

Hybrid surface: Marries the benefits of reactive and active support surfaces that can be used in a static mode for constant low air pressure or dynamic mode delivering alternating
pressure

Immersion: How far the individual sinks into the surface”

Low air Loss: A feature where air is circulated beneath a water vapor permeable cover to control the humidity (microclimate) at the interface between the individual and the support
surface

Overlay: An additional support surface designed to be placed directly on top of an existing surface

Pulsation: A feature that provides repeating higher and lower pressures resulting in cyclic changes in stiffness of the surface, typically with shorter duration inflation/deflation, higher
frequency and lower amplitude than alternating pressure

Reactive surface: Powered or non-powered support surface with the ability to change its load distribution properties only in response to an applied load

Therapeutic support surface: Specialized devices for pressure redistribution designed for management of tissue loads, microclimate, and/or other therapeutic functions.

Two-eyed seeing: Principles that embrace multiple perspectives; learning from the strengths of Indigenous ways of knowing with one eye, and from the other eye the strengths of
the Western ways of knowing used together for the benefit of all; developed by the teachings of Chief Charles Labrador of Acadia First Nation® and brought forward by Elders Albert
and Murdena Marshall.?
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Table 1: Therapeutic Support Surface Selection Table

Risk Level At Risk Moderate Risk High Risk Very High Risk
(based on assessment Or Or Or Or
with a validated tool) Skin changes likely One pressure injury One pressure injury Multiple pressure

caused by pressure (excluding the heels) (excluding the heels) injuries (excluding the
(See *) where the person canbe  and changes over heels) or the person
positioned off the Pl another area cannot be positioned off

an ulcerated area

Ability to change Total assist needed to Reactive Support Reactive Support Active Support Surface | Active Support Surface
position in bed change positioninbed  BI[gFIe Surface

Moderate assistance Reactive Support Reactive Support Active Support Surface | Active Support Surface
with bed mobility Surface Surface
required

Independent with or Reactive Support Reactive Support Reactive Support Active Support Surface
without a device with Surface Surface Surface

bed positioning (light
assist may be required)
© Norton. Adapted from Norton, Coutts, and Sibbald. Reprinted with permission.

*Skin changes likely caused by pressure can include:

«Localized heat (skin temperature)™", edema and change in tissue consistency in relations to surrounding tissue (e.g., induration and hardness)**
-Hyperpigmentation (increased pigmentation) or hypopigmentation (reduced pigmentation)? 2.2

«Skin Irritation, rash?%

«Inflammation®

«Non-blanchable erythema®¥

«Results from emerging technology® and thermography?

Note:

«The production and concentration of melanin in the epidermis (top layer of skin) is greater in dark skin, and the melanin prevents the blanching response. Assessment should include
awareness of skin tone in order to monitor any changes to the patient’s skin. In all wound types and skin conditions, it is important to be aware of how signs and symptoms may
present in a range of skin tones.

-Inflammation, a key factor in pressure injury development, is very strongly related to pain.* The pathophysiological links between pressure ulcers and pain and the role of the
support surface in mitigating both.”

«When assessing darkly pigmented skin, consider assessment of skin temperature and subepidermal moisture as important adjunct assessment strategies.”

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

Choosing an Appropriate Therapeutic Support Surface

Step 1: Identify the individual’s risk of developing a pressure injury, using a validated risk assessment tool. If the person has a pressure injury, count the number of pressure injuries,
excluding the heels (heels are excluded because the evidence suggests heels need to be managed separately, especially since the heels do not always end up in the heel section of the
bed).?

Step 2: Assess the individual’s bed mobility and categorize it as independent (with or without an assistive device), moderate assistance or total assist to change position in bed.

Step 3: Follow Table 1: Validated Risk Assessment Category or Pressure Injury (PI) Description. Locate the column with the individual’s risk assessment results or number of pressure
injuries. Find the row with the individual’s level of mobility. The intersection of this column with this row identifies whether to start on the reactive or active support surface portion
of the decision tree (Figure 1).

Step 4: Go to Figure 1: Support Surface Decision Tree. Start from either the reactive support surface box or active support surface box depending on the result from Table 1.

Step 5: Follow the yellow considerations boxes and follow the line with the most true answers to the next decision box until you reach the generic description of the surface most
appropriate for the individual. Using this information make your selection based on Table 2: Support Surface Selection.

Step 6: Follow the Wound Prevention and Management Cycle in Foundations of Best Practice for Skin and Wound Management: Best Practice Recommendations for the Prevention
and Management of Wounds and reassess the individual’s needs using the principles outlined in Step 1. Skin changes, pain and/or nausea should also trigger a reassessment of the
support surface. Note: Active support surfaces have been reported to cause nausea in some individuals.
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Figure 1: Support Surface Decision Tree
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Notes:
«Work in partnership with your manufacturer and complex rehab technology providers (vendors) to populate the example boxes with support surfaces available in your settings.
«Compare surfaces within each example box using the NPIAP comparison tool to provide a data-driven comparison.

Note:

«Low air loss (LAL) is a feature that can be added to powered active and powered reactive surfaces. The role of LAL is to help evaporate moisture and can be considered where full
body moisture is an issue. Consult a registered dietitian regarding the potential for insensible fluid loss (dehydration). Due to the nature of these surfaces, strict cleaning protocols are
recommended.”

« Transfer borders (usually made from foam) are available on some mattresses and should be considered for individuals who transfer independently or who sit on the edge of the bed.

« Always consider the risk of bed entrapment when adding an overlay or using a therapeutic support surface.”

Table 2: Support Surface Selection

Support Surface (are Considerations Examples from Your Setting

Reactive Support Surfaces

Individual wants to remain in their
current, non-hospital bed

Transfer not impacted by the
increased mattress to floor height
Does not require different pressure
distribution material in different
sections

Used on top of the individual’s full
mattress, one consistent pressure-
distribution material throughout

Reactive single zone overlay
(non-powered)

e.g., Convoluted foam overlay

Individual wants to remain in their

Reactive multi-zone overlay (non-
powered)

e.g., 4 sections of an inflated air mattress

Used on top of the individual’s full
mattress, with different pressure-
distribution materials in different
sections of the overlay

current, non-hospital bed
Transfer not impacted by the
increased mattress to floor height
Requires different pressure
distribution materials in different
sections

Reactive single-zone mattress Replaces the individual’s current 0 Has an appropriate bed frame
replacement mattress, usually used on a hospital [0 Requires one consistent pressure
bed frame, with one consistent distribution-material throughout
e.g., Foam mattress with the same density pressure-distribution material O  Requires floor-to-mattress height to
throughout throughout remain consistent
Reactive multi-zone mattress Replaces the individual’s current 0 Has an appropriate bed frame
replacement mattress, usually used ona hospital [ Requires different pressure-
bed frame, with one consistent distribution material in different
e, Foam mattress with different densitiesin - pressure distribution material sections of the mattress
diferent sectons throughout O Requires floor-to-mattress height to

remain consistent
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Reactive mattress replacement
(powered)

Without low air loss
e.g., Powered air mattress with a continuous
low pressure (non low air loss)

With low air loss
e.g., As above with the addition of air flowing
under the cover to evaporate moisture

Active Support Surfaces

Active alternating air overlay

e.g., An overlay where parts of the mattress
will increase in pressure, while others
decrease (up and down)

Lateral rotation

Without low air loss
e.g., Mattress that helps to turn the patient

With low air loss
e.g., As above with the addition of air flowing
under the cover to evaporate moisture

Powered air mattress with
continuous low pressure

Used on top of the individual’s
regular mattress, attached to

a pump. Some cells increase in
pressure while others decrease (up
and down) to redistribute pressure in
an alternating pattern.

Replaces the individual’s mattress,
usually used on a hospital bed
frame. Mattress inflates and deflates
in sections to laterally turn the
individual or assist the individual to
be laterally turned.

O Hasan appropriate bed frame Without low air loss
O Hasareliable power supply
O  Prefers an air bed
O May require assistance for transfers
With low air loss

Individual wants to remain in their
current, non-hospital bed
O Transfer notimpacted by the
increased mattress-to-floor height
O Hasareliable power supply

Without low air loss

Contraindications
-unstable spinal fracture
-individual feels nauseous on the surface

With low air loss

Without low air loss

Contraindications
-unstable spinal fracture
-individual feels nauseous on the surface

With low air loss

O Hasan appropriate bed frame Without low air loss
O Hasareliable power supply
0 Has oris at risk for pulmonary
complications
0 May require assistance for transfers
With low air loss

Contraindications
-unstable spinal fracture
-individual feels nauseous on the surface
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For additional information on available pressure-reducing/redistribution equipment please see the following sections of the Medical Supplies and Equipment Guide and Benefit
Lists for First Nations and Inuit from the Government of Canada:

« Self-care equipment and supplies benefits list (E.g., 9.3 Cushions and protective aids, heel protector, elbow protector, ring cushion, positioning wedge).
« Mobility equipment and supplies benefits list (E.g., 11.7.2 Seat cushion, wheelchair cushions).
« Assistive Technology Funding & Service Programs in Canada.

References

1. ShiC, Dumville JC, Cullum N, Rhodes S, McInnes E, Goh EL, et al. Beds, overlays and mattresses for preventing and treating pressure ulcers: An overview of Cochrane Reviews
and network meta-analysis. Cochrane Database Syst Rev. 2021;8(8).

2. Kim SY, Kim HJ, An JW, Lee Y, Shin YS. Effects of alternating pressure air mattresses on pressure injury prevention: A systematic review of randomized controlled trials.
Worldviews on Evid Based Nurs. 2022;19(2):94-9.

3. Norton L, Coutts P, Sibbald RG. Beds: Practical pressure management for surfaces/mattresses. Adv Skin Wound Care. 2011;24(7):324-32.

4. Bambi AA, Yusuf S, Irwan AM. Reducing the incidence and prevalence of pressure injury in adult ICU patients with support surface use: A systematic review. Adv Skin Wound
Care. 2022;35(5):263-70.

5. Houghton PE, Campbell KE, CPG Panel. Canadian Best Practice Guidelines for the Prevention and Management of Pressure Ulcers in People with Spinal Cord Injury. A
Resource Handbook for Clinicians. 2013. 1-317.

6. Registered Nurses’ Association of Ontario. Risk Assessment and Prevention of Pressure Ulcers Nursing Best Practice Guideline & 2011 Supplement. 2011.

7. RussellT, Logsdon A. Pressure ulcers and lateral rotation beds: A case study. JWOCN. 2003;30(3):143-5.

8. JefferyT, Kurtz DLM, Jones CA. Two-eyed seeing: Current approaches, and discussion of medical applications. B C Med J. 2021;63(8):321-5.

9. Bartlett C, Marshall M, Marshall A. Two-Eyed seeing and other lessons learned within a co-learning journey of bringing together Indigenous and mainstream knowledges
and ways of knowing. J Environ Stud Sci. 2012;2(4):331-40.

10. National Pressure Injury Advisory Panel Support Surface Standards Initiative (S31) Terms and Definitions Related to Support Surfaces. 2018.

11. National Pressure Ulcer Advisory Panel. Terms and Definitions Related to Support Surfaces. 2007.

12. Fader M, Bain D, Cottenden A. Effects of absorbent incontinence pads on pressure management mattresses. J Adv Nurs. 2004;48(6):569—-74.

13. Williamson AR, Sauser FE. Linen Usage Impact on Pressure and Microclimate Management. 2009.

14. Williamson R, Lachenbruch C, Vangilder C. The effect of multiple layers of linens on surface interface pressure: Results of a laboratory study. Ostomy Wound Manag.
2013;59(6):38—47.

15. Houghton PE, Campbell KE, Panel C. Canadian Best Practice Guidelines for the Prevention and Management of Pressure Ulcers in People with Spinal Cord Injury, A Resource
Handbook for Clinicians. 2013.

16. Registered Nurses’ Association of Ontario. Assessment and management of pressure injuries for the interprofessional team. Third Edition. 2016.

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

18. Norton L, Coutts P, Fraser C, Nicholson T, Sibbald RG. Is Bed Rest an Effective Treatment Modality for Pressure Ulcers? In: Krasner DL, Rodeheaver GT, Sibbald RG, eds. Chronic
Wound Care: A Clinical Source Book for Healthcare Professionals, 4th Ed. Wayne, Pa.: HMP Communications. 2004;99-111.

19. Norton L. Thinking outside the bed: Managing interface pressure. Int J Ther Rehabil. 2005;12(4).

20. Orsted HL, Keast DH, Forest-Lalande L, Kuhnke JL, 0'Sullivan-Drombolis D, Jin S, et al. Best practice recommendations for the prevention and management of wounds. In:
Foundations of Best Practice for Skin and Wound Management. A supplement of Wound Care Canada; 2017.

21. Health Canada. Adult Hospital Beds: Patient Entrapment Hazards, Side Rail Latching Reliability, and Other Hazards. 2008.

22. Government of Canada: Bed Rails in Hospitals, Nursing Homes and Home Health Care. Available at https://www.canada.ca/en/health-canada/services/drugs-health-
products/medical-devices/activities/fact-sheets/bed-rails-hospitals-nursing-homes-health-care-fact-sheet.html

23. Vanderwee, K. et al 2006. The identification of older nursing home residents vulnerable for deterioration of grade 1 pressure ulcers. J Clin Nurs. 2009 Nov;18(21):3050-8. DOI:
10.1111/j.1365-2702.2009.02860.x

24. Gefen, A. and Soppi, E. 2020. The pathophysiological link between pressure ulcers and the role of support surfaces in mitigation of both. Wounds International. 11 (4): 38-44

25. Nijhawan, Rajiv & Alexis, Andrew. Practical approaches to medical and cosmetic dermatology in skin of color patients. Expert Review of Dermatology. 2011;187(6). DOI:
10.1586/edm.10.75

26. EPUAP, NPIAP, Pan Pacitic. Prevention and treatment of Pressure ulcers / injuries: Clinical practice guideline. 2019. Available at https://internationalguideline.com/

27. Wounds UK. Best Practice Statement. Addressing skin tone bias in wound care: Assessing signs and symptoms in people with dark skin tones. 2021. Available at https://
wounds-uk.com/wp-content/uploads/sites/2/2023/02/191ac9b79f47de2896cf1a30f39037f5.pdf

28. Scafide, K. N., Narayan, M. C., & Arundel, L. (2020). Bedside Technologies to Enhance the Early Detection of Pressure Injuries: A Systematic Review.J Wound Ostomy
Continence Nurs .2020 Mar/Apr;47(2):128-136. DOI: 10.1097/WON.0000000000000626

29. Jensen F, Jerg JF, Sorg M, Fischer A. Active thermography for the interpretation and detection of rain erosion damage evolution on GFRP airfoils. NDT & E International. 135.

2023.102778, 1SSN 0963-8695, DOI: 10.1016/j.ndteint.2022.102778.


https://www.sac-isc.gc.ca/eng/1589548959041/1589548984219
https://www.sac-isc.gc.ca/eng/1590163035195/1590163075471
file:https://www.accessassistivetech.ca
https://rnao.ca/sites/rnao-ca/files/Risk_Assessment_and_Prevention_of_Pressure_Ulcers.pdf
https://ovidsp.dc2.ovid.com/ovid-a/ovidweb.cgi?QS2=
https://www.woundscanada.ca/%20docman/public/health-care-professional/bpr-workshop/165-wc-bpr-prevention-and-%20management-of-wounds/file.
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/application-information/guidance-documents/guidance-document-adult-hospital-beds-patient-hazards-side-rail-other-hazards.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/activities/fact-sheets/bed-rails-hospitals-nursing-homes-health-care-fact-sheet.html 
https://www.canada.ca/en/health-canada/services/drugs-health-products/medical-devices/activities/fact-sheets/bed-rails-hospitals-nursing-homes-health-care-fact-sheet.html 
https://internationalguideline.com/
https://wounds-uk.com/wp-content/uploads/sites/2/2023/02/191ac9b79f47de2896cf1a30f39037f5.pdf
https://wounds-uk.com/wp-content/uploads/sites/2/2023/02/191ac9b79f47de2896cf1a30f39037f5.pdf

30. Campbell KE, Woodbury G, Houghton PE. Heel Pressure Ulcers in Orthopedic Patients: A Prospective Study of Incidence and Risk Factors in an Acute Care Hospital. Ostomy
Wound Manag. 2010;56(2):44-54.

31. Norton L, Coutts P, Sibbald RG. A Model for Support Surface Selection as Part of Pressure Ulcer Prevention and Management. Int Wound J. 2008;28(3).
32. Creamer E, Humphreys H. The contribution of beds to healthcare-associated infection: the importance of adequate decontamination. J Hosp Infect. 2008;69:8—23.

33. Koerner S, Adams D, Harper SL, Black JM, Langemo DK. Use of Thermal Imaging to Identify Deep-Tissue Pressure Injury on Admission Reduces Clinical and Financial Burdens
of Hospital-Acquired Pressure Injuries. Adv Skin Wound Care. 2019 Jul;32(7):312-320. doi: 10.1097/01.ASW.0000559613.83195.f9. PMID: 31192867; PMCID: PMC6716560.

34. (aiF, Jiang X, Hou X, Wang D, Wang Y, Deng H, Guo H, Wang H, Li X. Application of infrared thermography in the early warning of pressure injury: A prospective observational
study. J Clin Nurs. 2021 Feb;30(3-4):559-571. doi: 10.1111/jocn.15576. Epub 2021 Jan 26. PMID: 33258199.

I * I Icr;digznous Services Eerviclfs aux Canad b
tocht
anada utochtones Canada Z WOUI'\dSCANADA‘“

Funding for th|5 resource PI'OVidEd by FNlHB |S( © 2023 Wounds Canada - Printed in Canada - Last updated January 2023 « 2002Er1



