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In 1996, the AWMA Pressure Ulcer Interest Subcommittee 

(PUISC) was formed.  This consisted of 19 representatives 

from nursing, medicine and allied health disciplines, with a 

wealth of professional expertise in a variety of health care 

settings.  Their objectives were to:

•	 develop national clinical guidelines to identify adults ‘at 

risk’ of developing pressure ulcers and outline 

interventions for prevention;

•	 collate national published data on the incidence and 

prevalence of pressure ulcers in Australia; 

•	 produce an inventory of pressure reducing and pressure 

relieving equipment; and

•	 disseminate and update the guidelines.

The group established key clinical practice guidelines which 

are designed to assist health care professionals and  

consumers in making appropriate clinical decisions. These 

guidelines provide recommendations regarding the delivery 

of quality care across a range of health care settings such as 

Introduction
Pressure ulcers have been identified as a worldwide problem 

which influences patient/client morbidity and mortality.  The 

literature has identified that the incidence of pressure ulcers 

in hospitals ranges from 2.7 to 29.5 per cent, with prevalence  

ranging from 9.2 to 66 per cent.  Australian studies have 

identified prevalence rates at the lower end of this range.  

The Australian Wound Management Association Inc.  

(AWMA) is a national body with membership drawn from 

health care professionals employed in a range of settings.  

AWMA is a non-profit organisation that aims to promote 

increased awareness, knowledge and the application of 

effective wound management.  

Abstract
The Pressure Ulcer Interest Subcommittee (PUISC) of the Australian Wound Management Association (AWMA) has prepared 

Guidelines for the Prediction and Prevention of Pressure Ulcers.  The Subcommittee, a multidisciplinary panel of health professionals, 

reviewed available research on pressure ulcer prediction and prevention and developed recommendations based on the best 

evidence.  When good evidence was not available, consensus statements were prepared.

The supporting evidence was rated using the levels of evidence as recommended by the National Health and Medical Research 

Council (NH&MRC).  The major recommendations in the guidelines are:

•	Patients unable to independently move or change position should automatically be placed in ‘at risk’ category (Level of evidence III-2).

•	 ‘At risk’ patients should have a comprehensive management plan instigated (Level of evidence II).

•	 ‘At risk’ patients should be repositioned as frequently as skin tolerance dictates (Level of evidence IV).

•	Replacement mattresses or beds should be used in place of standard hospital mattresses in ‘high risk’ patients (Level of evidence I).

Specific risk factors for the development of pressure ulcers have been documented in the guidelines with levels of supporting 

evidence.  The guidelines have been prepared as a general guide to appropriate practice and should only be followed subject to 

the health practitioner’s judgement in each individual case.
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The AWMA PUISC circulated the draft guidelines to more than 

70 health care associations in Australia for peer review and 

comment prior to publication.  These associations included 

consumer, nursing, medical and allied health professional 

organisations, the NH&MRC, health departments, clinical and 

home care facilities, educational institutions and special interest 

groups with a focus on pressure ulcer prevention.

Over 30 associations responded with general support for the 

guidelines.  The AWMA is grateful for the time and effort 

extended by these organisations in providing this valuable 

feedback.  The PUISC considered these comments and 

included this feedback in the preparation of the published 

version.

A brief overview of each section of the guidelines as well as 

the consensus statements and recommendations are contained 

in this paper.

Incidence and prevalence of pressure ulcers
The reported incidence and prevalence of pressure ulcers 

varies widely according to population, clinical setting and 

methodology used in performing studies.  The definitions of 

incidence and prevalence are described in Table 2 3.

The great variation in reported incidence and prevalence of 

pressure ulcers reflects inconsistencies in data acquisition and 

how pressure ulcers are defined and classified.  Nevertheless, 

the occurrence of pressure ulcers remains clinically significant 

and warrants concern.  Reliable data on the incidence and 

acute care, post acute care, extended care facilities, nursing 

homes and home settings.  The recommendations were 

intended for use by health professionals and others who care 

for persons at risk of developing pressure ulcers.

Methodology
A considerable body of work has been undertaken by other 

groups in developing guidelines for pressure ulcer prevention 

and management.  In the USA, the Agency for Health Care 

Policy and Research has published guidelines for the 

prediction, prevention and treatment of pressure ulcers 1, 2.  

The aim of the AWMA PUISC was to build on completed 

work and update the literature with research performed since 

other guidelines were prepared, particularly with research 

from Australia.

A number of working groups were formed from PUISC 

membership and were allocated responsibility for reviewing 

specific areas of the literature on pressure ulcer research.  The 

following topics were included:

•	 prevalence and incidence of pressure ulcers; 

•	 staging of pressure ulcers; 

•	 aetiology and risk factors; 

•	 risk assessment tools; 

•	 strategies for skin care and early treatment; 

•	 support surfaces and interventions for reducing mechanical 

loading; and 

•	 implementation of a risk management programme.

These were presented to the PUISC for review and discussion 

to obtain individual consensus on each topic.  The PUISC met 

twice a year to progress the development of the guidelines 

and members communicated between the meetings.  

The levels of evidence to support pressure ulcer risk factors, 

and the recommendations for prevention strategies, were 

evaluated according to the quality and quantity of available 

data.  The final version of the guidelines used levels of 

evidence as recommended by the National Health and 

Medical Research Committee (NH&MRC) (Table 1).  Initial 

drafts used different levels of evidence; however, in response 

to subsequent feedback, the NH&MRC levels of evidence 

were applied to the guidelines.  Where there was consensus 

in the Subcommittee on specific recommendations or risk 

factors but insufficient data to provide a level of evidence 

according to the NH&MRC levels, these statements were 

referred to as consensus statements.

Table 1.	 Designation of levels of evidence.

I	 Evidence obtained from a systematic review of all 
relevant randomised controlled trials.

II	 Evidence obtained from at least one properly 
designed randomised controlled trial.

III-1	 Evidence obtained from well-designed pseudo-
randomised controlled trials (alternate allocation or 
some other method).

III-2	 Evidence obtained from comparative studies with 
concurrent controls and allocation not randomised 
(cohort studies), case-controlled studies or 
interrupted time series with a control group.

III-3	 Evidence obtained from comparative studies with 
historical control, two or more single-arm studies or 
interrupted time series without a parallel control 
group.

IV	 Evidence obtained from case series, either post-
test or pre-test and post-test.
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prevalence of pressure ulcers by stage, type of health care 

facility, diagnosis and risk factors will permit better planning 

for the allocation of resources to ‘at risk‘ populations 1.

Staging of pressure ulcers
Pressure ulcers are classified by depth of tissue damage.  The 

staging of pressure ulcers recommended for use by this 

subcommittee is consistent with the recommendations of the 

National Pressure Ulcer Advisory Panel (NPUAP) 4.

Stage 1

Observable pressure-related alteration(s) of intact skin whose 

indicators, as compared to the adjacent or opposite area on the 

body, may include changes in one or more of the following; 

skin temperature (warmth or coolness), tissue consistency 

(firm or boggy feel) and/or sensation (pain, itching).

The ulcer appears as a defined area of persistent redness in 

lightly pigmented skin, whereas in darker skin tones the ulcer 

may appear with persistent red, blue or purple hues.

Stage 2

Partial thickness skin loss involving epidermis and/or dermis.  

The ulcer is superficial and presents clinically as an abrasion, 

blister or shallow crater.

Stage 3

Full thickness skin loss involving damage or necrosis of 

subcutaneous tissue that may extend down to, but not 

through, underlying fascia.  The ulcer presents clinically as a 

deep crater with or without undermining of adjacent tissue.

Stage 4

Full thickness skin loss with extensive destruction, tissue 

necrosis or damage to muscle, bone or supporting structures 

(i.e. tendon or joint capsule).  Undermining and sinus tracts 

may also be associated with Stage 4 pressure ulcers.

Aetiology of pressure ulcers
Pressure ulcers occur when soft tissue is compressed between 

a bony prominence and an external surface for a prolonged 

period of time 4.  The critical determinants of pressure ulcer 

development are:

•	 The intensity and duration of pressure; and

•	 The tolerance of the skin and its supporting structures for 

pressure 5.

Capillaries have little resistance to direct external pressure.  A 

threshold of 32mmHg is widely quoted 6-9 as the point at 

which intracapillary pressure is overcome, resulting in 

capillary collapse.

The intensity and duration of pressure has great individual 

variability and is interrelated with many other factors that 

influence the individual’s capacity to tolerate pressure.  Such 

factors include age, diet, physiological and psychological 

stressors, poor oxygen saturation and exposure to shear and 

friction or moisture.

Risk factors
Any factor which exposes the skin to excessive pressure or 

diminishes its tolerance to pressure is considered a ‘risk factor’.  

Many are mentioned in the literature but few have been 

rigorously evaluated.  More rigorous evaluations would involve 

a suspected risk factor being consistently demonstrated as an 

independent factor in prospective, longitudinal studies.  

Subsequent practice changes and re-evaluation may then 

demonstrate that elimination or modification of that risk factor 

reduces the incidence of pressure ulcer development.

Using the framework described by Braden and Bergstrom 5 

(Figure 1), an attempt has been made to evaluate the strength 

of evidence supporting or discounting each risk factor. 

Many of the above risk factors are not independent of each 

other – for instance, nutritional status may be referred to as 

malnutrition, inadequate protein/energy intake, hypo-

albuminaemia, (recent) weight loss or inability to feed oneself.  

Malnutrition may also be associated with old age, and/or 

chronic illness.  Old age is associated with increased risk of 

hospitalisation, chronic illness, poor peripheral perfusion and 

loss of peripheral sensation.  

The above risk factors have a sound theoretical basis but little 

prospective randomised controlled (interventional) evaluation 

has occurred.  The multifactorial nature of pressure ulcers 

limits researchers’ ability to independently evaluate individual 

risk factors and controlled trials are often limited to animal 

models; these diminish the relevance of results.

The guidelines provide the levels of evidence that exist in 

published studies which support factors that have been 

Table 2.	 Definitions of incidence and prevalence 3.

Incidence	 the number of new cases of a disease or 
event in a population during a specific 
period of time.

Prevalence	 the number of existing cases of a particular 
disease or condition in a given population at 
a designated time.
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considered to indicate a higher risk for developing pressure 

ulcers.  For many of the risk factors, the level of evidence is 

Level III-2 with data coming from cohort studies comparing 

the presence of risk factors in patients with and without 

pressure ulcers.  The risk factors that had sufficient evidence 

to rate on the NH&MRC scale and the consensus statements 

are listed in Table 3.

Risk assessment tools
The purpose of a risk assessment tool is to identify individuals 

‘at risk’ of developing pressure ulcers.  A systematic assessment 

for pressure ulcer risk factors should be incorporated into the 

assessment of all individuals in any health care setting.  The 

presence of any condition that reduces mobility or diminishes 

activity, to the point where the individual is unable to 

independently move or change positions to relieve pressure, 

should automatically place the individual in the ‘at risk’ 

category 1.  Additional risk factors contributing to pressure 

ulcer formation should be considered, as they may place the 

individual at higher risk.

Numerous risk assessment tools for pressure ulcers are used in 

the UK and the USA, but their use appears to be sporadic and 

Figure 1.	 Pressure ulcer development model based on Braden and Bergstrom’s conceptual schema for the study of the 
aetiology of pressure ulcers 5.

Moisture

FrictionExtrinsic factors

Intrinsic factors

Impaired mobility

Shear

NutritionTissue tolerance

Pressure

Demographics

Oxygen delivery

Skin temperature

Chronic illness

Pressure ulcer 
development

Impaired activity

Impaired sensory 
perception

Immobility and diminished activity	 Level of evidence III-2

Sensory loss due to spinal injury	 Level of evidence III-2

Impaired cognitive state/altered 
level of consciousness	 Level of evidence III-2

Anaesthetic time during surgery	 Level of evidence III-2

Shear	 Consensus statement

Friction	 Consensus statement

Urinary incontinence	 Level of evidence III-2

Faecal incontinence	 Level of evidence III-2

Age	 Level of evidence III-2

Male gender and caucasian race	 Level of evidence III-2

Chronic illness	 Level of evidence III-2

Poor nutrition	 Level of evidence III-2

Vitamin C deficiency	 Level of evidence III-2

Impaired oxygen delivery to tissues	 Level of evidence III-2

Skin temperature	 Consensus statement

Dry skin	 Level of evidence III-2

Table 3.	� Risk factors for pressure ulcer development 
with levels of supporting evidence.
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limited in Australia.  As discussed previously, risk assessment 

tools are based on risk factors known to predispose an 

individual to pressure ulcers.  Most risk assessment tools 

utilise a numerical scoring system to place the severity of risk 

into the categories of; no risk, low, medium or high risk.  These 

tools assist health care professionals to gather information 

systematically and to identify and categorise individuals ‘at 

risk’.  Risk assessment tools are not designed to replace clinical 

judgement but rather to assist in decision making in order to 

channel resources appropriately 10.

Few pressure ulcer risk assessment tools described in the 

literature have been rigorously tested for reliability, sensitivity, 

specificity or predictive value 11.  The most frequently 

scrutinised tools are the Norton Risk Assessment Score 12, the 

Waterlow Risk Assessment Card 13 and the Braden Scale 14.

It is difficult to recommend any one risk assessment tool 

over the other as there is great variability in reported 

validity and reliability 11.  This probably reflects differences 

in study settings, populations and outcome measures 

(prevalence or incidence rates).  There is no firm evidence to 

recommend adoption of any one assessment tool, nor the 

assessment of any single risk factor, nor combination of risk 

factors as better predictors of risk in all health care settings.  

Health care professionals should adopt or develop the most 

appropriate risk assessment for their particular patient 

population 1, 11.

Consensus statement

•	 Risk assessment should be performed on admission to 

any health care facility or home care service, following a 

change of health status and at appropriate intervals 

throughout the continuum of care.

•	 The ‘at risk’ status and risk factors should be documented 

regularly or following a change in the individual’s 

condition.

Recommendations

•	 The presence of any condition which reduces mobility or 

diminishes activity, to the point where the individual is 

unable to independently move or change positions to 

relieve pressure, should automatically place the individual 

in the ‘at risk’ category 15-18.

	 Level of evidence III-2.

•	 Individuals identified ‘at risk’ of developing pressure 

ulcers should have a comprehensive preventative 

management plan instigated which aims to maintain 

tissue tolerance to pressure and protect the individual 

against the forces of pressure, shear and friction 19-25.

	 Level of evidence II.

Skin care
All individuals identified as ‘at risk’ of developing pressure 

ulcers should have a management plan that aims to improve 

and maintain the tolerance of their tissue to pressure.  The 

management plan should incorporate the following aspects 

of care; skin assessment, optimal skin hygiene and skin 

moisture maintenance and maintenance of a stable skin 

temperature.  In addition to this, the nutritional status of the 

at risk individual should be monitored and reassessed 

regularly (Figure 2).

Consensus statements

•	 Individuals ‘at risk’ of developing pressure ulcers should 

have a comprehensive skin inspection at least daily for 

signs of impaired skin integrity.

•	 The skin should be kept clean and free from all potentially 

irritating substances or those that substantially alter the 

skin’s pH.

•	 All intrinsic and extrinsic factors that result in dryness or 

maceration of the skin should be eliminated or minimised 

by:

	 –	 treating dry, flaky or scaling skin with a topical 

moisturiser;

	 –	 avoiding sustained or excessive contact with body 

fluids; and/or

	 –	 encouraging continence by employing interventions 

such as continence training or the use of continence 

aids.

•	 Maintain a balanced diet in individuals ‘at risk’.   They 

should be assessed regularly and referred to a dietitian if 

their diet is inadequate.

•	 Avoid extremes in skin temperature by:

Figure 2.	 Skin care for pressure ulcer prevention.

Maintain and 
improve 
tissue 
tolerance to 
pressure

Skin assessment

Skin hygiene

Skin moisture maintenance

Maintenance of stable skin temperature

Optimise nutritional status
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	 –	 avoiding skin contact with plastic support surfaces; 

and

	 –	 ensuring that turning schedules do not exceed  

2 hourly intervals for patients on basic mattresses.

Recommendation

•	 Avoid high skin temperature by removing warming 

blankets from beneath patients once core temperature has 

been normalised and is stable 26.

	 Level of evidence IV.

Mechanical loading and support surfaces
To protect the skin from external forces of pressure, shear and 

friction requires a management plan that incorporates the 

following: an appropriate turning schedule; elimination of 

shear and friction; reduction or elimination of heel pressure; 

promotion of mobility; and activity and the use of an 

appropriate support surface (Figure 3).

Consensus statements

•	 The most effective pressure relieving support surface, 

such as a sophisticated alternating pressure device, should 

be chosen for those individuals who are unable to tolerate 

a turning regimen or where a consistent turning regimen 

(24 hours a day) cannot be guaranteed.

•	 Support surfaces should be used in conjunction with a 

comprehensive prevention strategy based on frequent 

observation and assessment, individualised turning 

regimen and measures to increase the tissue’s tolerance to 

pressure.

•	 Pillows and foam wedges can be used to avoid direct 

contact between bony prominences.

•	 Avoid prolonged uninterrupted sitting in a chair or 

wheelchair.  Repositioning or shifting of pressure points 

should occur as frequently as 15 minutely to hourly, 

depending on the tissue’s tolerance to pressure.

•	 Exposure to shear and friction should be reduced by:

	 –	 employing correct lifting and manual handling 

techniques; 

	 –	 protecting skin constantly exposed to friction with 

protective dressings, padding or sheepskin; 

	 –	 elevating the foot of bed to 20 degrees when sitting to 

prevent sliding; and 

	 –	 maintaining the head of the bed at the lowest possible 

elevation, consistent with the individual’s medical 

condition and comfort.

•	 Individuals who are bed bound or have immobilised 

lower extremities should have total relief of pressure from 

their heels.

•	 Individuals should be encouraged to maximise their 

activity and mobilisation consistent with their medical 

condition, ability and energy level.

Recommendations

•	 Any individual who is assessed to be ‘at risk’ for 

developing pressure ulcers should be repositioned as 

frequently as their skin’s tolerance to pressure dictates 24.

	 Level of evidence IV.

•	 Replacement mattresses or beds should be used in place of 

standard hospital mattresses for patients who are assessed 

as being at high risk of developing a pressure ulcer 11, 25.

	 Level of evidence I.

Documentation
The primary aim of documentation in the patient record or 

management plan is to facilitate communication and continuity 

of care between health care professionals and across health care 

settings.  The patient record should provide a complete picture 

of care from admission to discharge and should include 

evidence of clinical assessment, interventions and outcomes.

All individuals identified as ‘at risk’ of developing pressure 

ulcers should have their risk assessment status and risk 

factors clearly documented and readily accessible for all 

health care providers.  The individual’s risk status should be 

updated as their condition changes.

Clinical interventions, outcomes of care and adjustments to 

the pressure ulcer prevention/management plan should be 

regularly monitored and documented.  The frequency of 

assessment will be determined by the clinical setting and the 

policies of the respective clinical facility or home care agency. 

For instance, in an acute care setting, documentation of 

outcomes of care should be documented at least daily.

Figure 3.	 Mechanical loading and support surfaces.

Protect the 
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against the 
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Use an appropriate support surface
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maintain and 
improve tissue 
tolerance to 
pressure

skin assessment

skin hygiene

maintenance of 
stable skin 
temperature

optimise 
nutritional status

turning schedule

eliminate shear 
and friction

reduce heel 
pressure

promote activity 
and mobility

use appropriate 
support surfaces

level of risk

prevention 
strategy

response to 
interventions

daily skin inspection for signs of 
impaired skin integrity

skin checks with each turn

avoid irritating substances

treat dry flaky skin with topical moisturiser

avoid sustained contact with body fluids

actively promote continence
avoid skin contact with plastic surfaces

remove warming blankets once hypothermia 
is corrected

at least 2 hourly turning schedules on a 
basic hospital mattress

maintain balanced diet

refer to dietitian

according to skin’s tolerance to 
pressure

avoid direct contact between bony 
prominences

avoid uninterrupted sitting in chair

proper lifting techniques

protect exposed skin

elevate foot of bed 20 degrees

lower head of bed

elevate heels

consider heel protectors

mobilise where appropriate

refer to physiotherapist and/or 
occupational therapist

constant low pressure device

alternating pressure device

identified risk factors

pressure ulcers

documentation 
and 
communication

protect against 
forces of 
pressure friction 
and shear

Individual is 
identified ‘at risk’ 

of developing 
pressure ulcers

foam

pillows

protective dressing

padding/sheepskin

foam

pillows

overlays

replacement 
mattresses

specialty beds

overlays

replacement 
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Figure 4.	 Flowchart of pressure preventative strategies.
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Consensus statement

•	 All individuals ‘at risk’ of developing pressure ulcers 

should have the following details recorded in the patient 

record on a regular, ongoing basis: risk assessment status 

(low, moderate or high); identified risk factors; 

management plan, which includes interventions used 

such as turning schedules, support surface, referrals; and 

the individual’s response to treatment.

Risk management system for the prevention 
of pressure ulcers
Pressure ulcers are adverse events which can occur in any 

health care setting and home environment.  A continuous 

quality improvement approach provides a systematic 

framework for continuously monitoring and evaluating the 

impact of any preventative risk management strategy.  Figure 

4 illustrates strategies for pressure ulcer prevention.

Consensus statements

•	 Any pressure ulcer risk management programme should 

be based on a demonstrable need relevant to the health 

care setting and supported by a policy and protocol based 

on the best available research.

•	 All pressure ulcer risk management programmes should 

include the individual ‘at risk’ and significant family 

members.  The individual should be considered an active 

participant in the management plan and should be 

informed of the relevant risk factors and the strategies 

employed to reduce or eliminate the risk of pressure ulcer 

development.

•	 A pressure ulcer risk management programme should be 

supported by a continuing educational programme and a 

multidisciplinary continuous improvement process which can 

monitor and compare the impact of interventions over time.

Publication
The AWMA Clinical Practice Guidelines for the Prediction and 

Prevention of Pressure Ulcers will be published in the following 

formats; a full version, an abridged version and a pocket guide.  

Members of the AWMA should receive copies of the abridged 

version with this journal.  Additional copies, copies of the full 

version and copies of the pocket guide may be purchased 

from Cambridge Media (see page 2 for their contact details), 

or copies of the full version are available to be downloaded 

free of charge from the AWMA website <awma.com.au>.

Conclusion
The aim of these guidelines is to present current research on the 

prediction and prevention of pressure ulcers in adults in an 

Australian context.  They have been written by a national 

multidisciplinary team for all health care professionals across all 

health care settings.  These guidelines are a general guide to 

appropriate practice to be followed only subject to medical/

health practitioner’s judgement in each individual case.

The guidelines are designed to provide information to assist 

decision making and are based on the best information 

available at the date of publication.  The AWMA is hopeful 

that these guidelines will stimulate further research in all 

areas of pressure ulcer prevention and management.

References
1.	 Bergstrom N, Allman RM, Carlson CE et al.  Pressure Ulcers in Adults: 

Prediction and Prevention (Clinical Practice Guideline No 3).  AHCPR 
Publication No. 92-0047.  Rockville, MD: Agency for Health Care Policy 
and Research, Public Health Service, US Department of Health and 
Human Services, 1992.

Postgraduate Course in Wound Care

Responsible for managing patient wounds?

Want to be able to manage wounds better?

Consider enrolling in the Graduate Certificate in Wound 
Care, now available through distance education.

The Graduate Certificate in Wound Care provides the 
knowledge and skills needed to help manage acute and 
chronic wounds effectively.

The course comprises core and elective modules such as:	
•	 Wound Assessment
•	 Wound Dressings
•	 Management of Acute and Chronic Wounds
•	 The Diabetic Foot
•	 Dermatology
•	 Scar Management
•	 Reconstructive Surgery

The combination of high quality print-based material with 
‘on-line’ support provides greater flexibility and a creative 
dimension to distance education.

This course has been developed by Monash University in 
collaboration with the Wound Foundation of Australia, the 
National Ageing Research Institute, the University of 
Melbourne and La Trobe University.

Enrol in just one module or the entire course – but enrol 
NOW.  For applications and enquiries, contact the Program 
Coordinator on (61 3) 9903 9017.
Web site:  www.vcp.vic.edu.au



Primary Intention	 Vol. 9  No. 3  August 200197

2.	 Bergstrom N, Allman R, Alvarez O et al.  Treatment of Pressure Ulcers 
(Clinical Practice Guidelines No 15).  AHCPR No. 95-0652.  Rockville, MD: 
Agency for Health Care Policy and Research, Public Health Service, US 
Department of Health and Human Services, 1994.

3.	 Mulrow CD & Oxman AD.  Cochrane Collaboration Handbook.  The 
Cochrane Library (database on disk and CD ROM).  Oxford: The Cochrane 
Collaboration, 1997.

4.	 National Pressure Ulcer Advisory Panel.  Pressure ulcers: incidence, 
economics, risk assessment.  Consensus development conference statement.  
Decubitus 1989; 2:24-28.

5.	 Braden B & Bergstrom N.  A conceptual scheme for the study of the 
etiology of pressure sores.  Rehab Nurs 1987; 12:8-16.

6.	 Brooks B & Duncan GW.  Effects of pressure on tissues.  Arch Surg 1940; 
49:696-709.

7.	 Kosiak M.  Etiology and pathology of ischemic ulcers.  Arch Phys Med 
Rehabil 1959; 40:62-68.

8.	 Landis E.  Micro-injection studies of capillary blood pressure in human 
skin.  Heart 1929; 15:209-228.

9.	 Trumble HC.  The skin tolerance for pressure and pressure sores.  MJA 
1930; 2:724.

10.	 Edwards M.  Rationale for the use of risk calculators in pressure sore 
prevention and the evidence of the reliability and validity of published 
scales.  J Adv Nurs 1994; 20:288-296.

11.	 Cullum N, Deeks J, Fletcher A et al.  The prevention and treatment of 
pressure sores: how effective are pressure-relieving interventions and risk 
assessment for the prevention and treatment of pressure sores?  Effective 
Health Care 1995; 2.

12.	 Norton D. Norton revised risk score.  Nurs Times 1987; 83:59-60.

13.	 Waterlow J.  A risk assessment card.  Nurs Times 1985; 81:24-27.

14.	 Mawson AR, Siddiquir MB, Connolly BS, Sharp CJ, Summer WR & Biundo 
JJ.  Sacral transcutaneous oxygen tension levels in the spinal cord injured: 
risk factors for pressure ulcers.  Arch Phys Med Rehabil 1993; 74:745-751.

15.	 Berlowitz DR & Wilking SVB.  Risk factors for pressure sores.  A 

comparison of cross-sectional and cohort-derived data.  J Am Geriatr Soc 
1989; 37:1043-1050.

16.	 Makleburst J & Magnam M.  Risk factors associated with having a pressure 
ulcer: a secondary data analysis.  Adv Wound Care 1994; 7:25-34.

17.	 Olson B, Langemo D, Burd C, Hanson D, Hunter S & Cathcart-Silberberg T.  
Pressure ulcer incidence in an acute care setting.  J WOCN 1996; 23:15-22.

18.	 Pase M. Pressure relief devices, risk factors and development of pressure ulcer 
in elderly patients with limited mobility.  Adv Wound Care 1994; 7:38-42.

19.	 Gray DG & Campbell MA.   A randomised clinical trial of two types of 
foam mattresses.  J Tissue Viability 1994; 4:128-132.

20.	 Bliss MR, McLaren R & Exton-Smith AN.  Mattresses for preventing 
pressure sores in geriatric patients.  Medical Bulletin of the Ministry of 
Health 1966; 25:238-267.

21.	 Anderson KE, Jensen O, Kvorning SA & Bach E.   Decubitus prophylaxis: 
a prospective trial on the efficiency of alternating-pressure air-mattresses 
and water-mattresses.  Acta Dermatovener (Stockholm) 1982; 63:227-230.

22.	 Hofman A, Geelkerken RH, Hamming JJ et al.  Pressure sores and pressure-
decreasing mattresses: controlled clinical trial.  Lancet 1994; 343:568-71.

23.	 Bliss MR, McLaren R & Exton-Smith AN. Preventing pressure sores in hospital: 
controlled trial of a large-celled ripple mattress. BMJ 1967; 1:394-397.

24.	 Inman KJ, Sibbald WJ, Rutledge FS et al.  Clinical utility and cost-
effectiveness of an air suspension bed in the prevention of pressure ulcers.   
JAMA 1993; 269:1139-1143.

25.	 Goldstone L, Norris M, O’Reilly M & White J.  A clinical trial of a bead bed 
system for the prevention of pressure sores in elderly orthopaedic patients.  
J Adv Nurs 1982; 7:545-548.

26.	 Grous C, Reilly N & Gift A.  Skin integrity in patients undergoing 
prolonged operations.  J WOCN 1997; 24:86-91.

27.	 Norton D, McLaren R & Exton-Smith AN.   An investigation of geriatric 
nursing problems in hospitals.  Edinburgh: Churchill Livingstone, 1962.

28.	 Cullum N, Deeks J, Sheldon T, Song F & Fletcher A.  Beds, mattresses and 
cushions for pressure sore prevention and treatment [Review].  The 
Cochrane Database of Systematic Reviews 3, 1999.

Conforming Layer

Conforming Layer

Firm Core
Vapour 

Permeable 
Waterproof 

CoverVernon-Carus 
Telephone1300 786 225  

Facsimile1300 786 217  

Email sales@vernon-carus.com.au

Vernon-Carus offer the Karomed range of pressure care products for all levels of risk, from the Transair 

2002 (pictured) through to Transfoam mattresses and Transflo cushions.  Buy, rent or lease?  The choice is 

yours with our flexible payment options, designed to fit into the most delicate of budgets.

Greater choice for pressure care solutions




