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 FOREWORD

Prevention Pressure Ulcers

i

The quality of care received at the bedside can make an enormous difference for patients with reduced mobility. A very
important aspect in it, is the prevention of pressure ulcers. Pressure ulcers most often develop over the sacrum, heels
and back of the head when a prolonged pressure or shearing force is exerted on the skin and underlying tissues. This
is certainly not a trivial complication: injuries can be extensive and be associated with a severe and long-lasting
discomfort as well as with additional costs for patient and society. Therefore, it is no coincidence that the prevention of
pressure ulcers is integral part of (inter-)nationally quality improvement policies in hospitals, nursing homes,
rehabilitation centres as well as in community care.
The Ministry of Public Health mandated the KCE with the development of a guideline to support caregivers in clinical
practice with the most recent best available evidence.
Fortunately, there was already a lot of expertise about pressure ulcers available in Belgium. For this project, KCE
called in the experts of the scientific teams from the Ghent University and the Catholic University of Leuven. But we
also looked abroad, which resulted in something new. For the first time the KCE collaborated with the National Clinical
Guideline Centre (NCGC, London) that produces guidelines on behalf of the prestigious National Institute for Clinical
Excellence (NICE, United Kingdom). This collaboration included an intensive exchange between the different teams
about the methods used. This resulted in a scientific product fully supported by all partners involved.
Together with the Belgian wound care associations (CNC vzw, WCS, AFISCeP.be), the scientific results were
translated into recommendations for daily clinical practice. Neither in this guideline a ‘magic bullet’ was found to
prevent pressure ulcers. But with a good, combined and tailored approach a lot of harm to many patients can be
prevented.

Raf MERTENS
Chief Executive Officer

ii

 EXECUTIVE SUMMARY
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INTRODUCTION
The European Pressure Ulcer Advisory Panel (EPUAP) defines a pressure
ulcer as a localized injury of the skin and/or underlying tissue resulting
from an internal response to an external mechanical load, applied to soft
biological tissues, generally over a bony prominence. This external
mechanical load can be a force perpendicular to the skin surface
(pressure), a force parallel to the skin surface (shear), or a combination of
pressure and shear.
The severity of a pressure ulcer varies from non-blanchable erythema of
the intact skin to tissue destruction involving skin, subcutaneous fat,
muscle and bone. In its classification system, EPUAP defined a pressure
ulcer Category I as non-blanchable erythema of the intact skin, a pressure
ulcer Category II as an abrasion or a blister, a pressure ulcer Category III
as a superficial ulcer, and a pressure ulcer Category IV as a deep ulcer.
Reported pressure ulcer prevalence rates in European countries remain
high: from 8.9% to 18.1% in hospitals and from 6.4% to 31.4% in nursing
homes. In Belgium, the prevalence of pressure ulcers has only been
studied on a national level within the hospital setting with a reported
prevalence of 12.1% (Category I-IV). Pressure ulcers are associated with
considerable discomfort, comorbidity and costs. As a consequence
pressure ulcer prevention is one of the most frequently applied nursing
interventions in different settings (hospitals, nursing homes and
homecare).
The aim of this study was to develop a clinical practice guideline (CPG) on
risk assessment and prevention of pressure ulcers in adults and children
being admitted to hospitals, long-term care facilities (including nursing
homes, rehabilitation facilities and long-term chronic care hospitals) and
those receiving home care. The CPG is intended to support clinical
decision-making for all health care professionals involved in the care for
the individuals at risk for pressure ulcer development.
Incontinence-associated dermatitis (IAD) is often misclassified as a
pressure ulcer in clinical practice. However, this CPG will not cover risk
assessment and management of incontinence-associated dermatitis
because of the unique nature and the specific aetiology of this skin
disorder. The treatment of pressure ulcers will be subject of a separate
national CPG.
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SCOPE AND METHODS
The following clinical questions were studied:
1. What is the clinical effectiveness of risk assessment tools in the
prevention of pressure ulcers?
2. What is the predictive ability of risk assessment tools for pressure
ulcer development?
3. What is the clinical effectiveness of skin assessment methods in the
prevention of pressure ulcers?
4. What is the predictive ability of skin assessment methods for pressure
ulcer development?
5. What is the clinical effectiveness of skin massage in the prevention of
pressure ulcers?
6. How and at what frequency should repositioning be undertaken for the
prevention of pressure ulcers?
7. What are the most clinically effective pressure re-distributing devices
for the prevention of pressure ulcers?
8. What are the most clinically effective pressure re-distributing devices
for the prevention of heel pressure ulcers?
9. What are the most clinically effective interventions with nutrition or
hydration for the prevention of pressure ulcers for people with and
without nutritional deficiency?
This guideline was developed in collaboration with The National Clinical
Guideline Centre (NCGC, UK) and the elaboration of the topics has been
divided between both organisations.

iii

The search in OVID Medline, EMBASE, CINAHL and the Cochrane Library
(conducted between March and September 2012) targeted systematic
reviews and randomized controlled trials (RCTs) for the evaluation of
interventions and prospective cohort studies for prognostic evaluations. No
date restriction was used.
Based on the evidence reviews (indicating the level of evidence by
GRADE), the research team formulated recommendations. In addition,
best-practices were formulated. The latter were not based on the evidence
reviews but on two existing guidelines (i.e. EPUAP/NPUAP 2009 & NICE
2001) being selected based by a systematic search and quality evaluation
(using AGREE II) by three independent reviewers. All recommendations
and best-practices were reviewed by a panel of experts (i.e. 19/10/2012)
using a formal procedure.

iv
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Table 1 – Levels of evidence according to the GRADE system.
Quality level

Definition

Methodological Quality of Supporting Evidence

High

We are very confident that the true effect lies close to that of the
estimate of the effect

RCTs without important limitations or overwhelming evidence from
observational studies

Moderate

We are moderately confident in the effect estimate: the true effect
is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different

RCTs with important limitations (inconsistent results, methodological
flaws, indirect, or imprecise) or exceptionally strong evidence from
observational studies

Low

Our confidence in the effect estimate is limited: the true effect
may be substantially different from the estimate of the effect

Very low

We have very little confidence in the effect estimate: the true
effect is likely to be substantially different from the estimate of the
effect

RCTs with very important limitations or observational studies or case
series

Table 2 – Strength of recommendations according to the GRADE system.
Grade

Definition

Strong

The desirable effects of an intervention clearly outweigh the undesirable effects (the intervention is to be put into practice), or the undesirable
effects of an intervention clearly outweigh the desirable effects (the intervention is not to be put into practice)

Weak

The desirable effects of an intervention probably outweigh the undesirable effects (the intervention probably is to be put into practice), or the
undesirable effects of an intervention probably outweigh the desirable effects (the intervention probably is not to be put into practice)
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CLINICAL RECOMMENDATIONS FOR PRESSURE ULCER PREVENTION
The details of the evidence used to formulate these recommendations are available in the scientific report and the supplements. The tables below include both
the recommendations and best practices. The tables follow the sequence of the chapters of the scientific report.

General considerations
Tailoring pressure ulcer prevention for each individual
Best Practices
Pressure ulcer prevention should be a combined approach, tailored to individual needs and situations and should be based on the principles of shared
decision making:
•
•

Prevention should take into account several factors such as the individual’s medical condition, the overall plan of care and the individual’s
preferences. The needs of the individual and the context should be re-assessed regularly;
An individual plan of care should be adopted based on assessment data, identified risk factors and individual goals and preferences. The plan is
developed in interaction with the individual, informal caregivers and the healthcare professionals. The planned and agreed/refused actions are
documented in the individual record and communicated to all relevant caregivers (also in case transition between care settings takes place).

Educating and training of professional care-givers in pressure ulcer prevention
Best Practices
Training and education should be tailored both to the needs of individual caregiver and to the responsibilities of the group of professionals.
Following components should be considered as part of each educational/training programme:
•

Aetiology and risk factors predisposing to pressure ulcers;

•

Classification of pressure ulcers;

•

Differential diagnosis with other types of skin lesions;

•

Risk assessment;

•

Skin assessment;

•

Selection and use of pressure redistributing devices;

•

Repositioning;

•

Nutritional aspects;

•

Methods of documenting risk assessments and preventive activities;

•

The importance of an interdisciplinary approach;

•

The education of the individual and their informal caregivers.

vi
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Risk assessment
Recommendation

Strength of
Recommendation

Level of
Evidence

A structured approach for risk assessment should be used to identify individuals at risk of developing pressure
ulcers. This structured approach should include all of following components:

Strong

Very Low

•

Clinical judgement informed by knowledge of key risk factors;

•

The use of a risk assessment tool. As clinical studies do not demonstrate the superiority of one risk
assessment tool over another, decisions about which risk assessment tool (Braden, Norton, Waterlow…)
to be used should be based on the intended population (adults, children, elderly,…) and the intended care
setting (Intensive care unit, general wards, paediatrics, home care…) and the experience and expertise of
the healthcare staff;

•

A comprehensive skin assessment to evaluate any alterations to intact skin.

Best Practices
Pressure ulcer risk assessment should be performed at the first contact with the individual. Reassessment should be undertaken at regular time intervals and
if there is any change in the individual’s medical condition. The decision on time intervals should be based on an individual basis.
Clinical judgment should take into account several key risk factors such as reduced mobility, immobility, pressure, shear, sensory impairment, acute
deterioration of general health status, incontinence, reduced level of consciousness, advanced age, previous history of pressure damage, vascular disease,
under-nutrition, poor hydration status (non-limitative list).
Risk assessment should be documented and made accessible to all members of the multidisciplinary team

Skin assessment
Recommendation

Strength of
Recommendation

Level of
Evidence

A comprehensive head-to-toe skin assessment with special attention to vulnerable areas (especially bony
prominences) should be part of a structured risk assessment approach.

Strong

Low
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Best Practices
Skin assessment should be an integral part of routine care and the frequency of inspection may need to be adapted in response to the changes in the
individual’s condition (improvement or deterioration) and level of risk
Inspect the skin regularly for signs of redness and non-blanchable erythema. Skin assessment should also include assessment for localized heat, oedema, or
induration (hardness).
Observe the skin for pressure damage caused by medical devices.
With individuals with darkly pigmented skin, consider an individual at risk when there are:
•

purplish/bluish localised areas of skin;

•

localised heat which, if tissue becomes damaged, is replaced by coolness;

•

localised oedema;

•

localised induration.

Any skin changes should be documented, made accessible and communicated to the members of the multidisciplinary team.

Skin massage
Recommendation

Strength of
Recommendation

Level of
Evidence

Skin massage and rubbing, particularly over bony prominences, should be avoided to prevent pressure ulcers.

Strong

Very Low

Best Practice
The clinical effectiveness of various types of skin products (e.g. creams, ointments) being intended for other purposes (such as skin hydration, skin protection)
was not studied for this guideline. Applying such products requires a gentle application technique; rubbing of the skin should be avoided.

viii
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Repositioning
Recommendation

Strength of
Recommendation

Level of
Evidence

A repositioning protocol (including specifications about posture and frequency) should be established and
documented for each person at risk for pressure ulcer development.

Strong

Very Low

Individuals being at risk for pressure ulcer development should be repositioned. The frequency and method for
repositioning and the posture should be determined and adapted based on an individual assessment and
should take into account:

Strong

Very Low

Strong

Very Low

•

the level of risk;

•

the individual’s medical condition;

•

the individual’s skin condition;

•

the individual’s level of activity and mobility;

•

the individual’s comfort;

•

the individual’s overall plan of care;

•

the characteristics of the support surface in a lying or sitting position.

Repositioning – lying position:
•

Repositioning using the 30° tilted side-lying position is recommended if the individual can tolerate it and
her/his medical condition allows (back supported and sacrum free).

Best Practices
Repositioning technique:
•

Repositioning should be undertaken (alternately, right side, back, left side) if the individual can tolerate this and her/his medical condition allows. Also the
prone position can be considered. Avoid postures that increase pressure, such as the 90-degree side-lying position, or the semi-recumbent position.

•

Increase the contact surface between the individual and the support surface to redistribute and reduce the pressure maximally on the individual’s skin
and underlying tissue.

•

Avoid the skin being exposed to pressure or shearing forces.

•

Avoid positioning the individual on a bony prominence, especially if non-blanchable erythema is present.

•

Manual handling devices should be used correctly (Lift – don’t drag – the individual) in order to minimise shear and friction damage. After manipulation of
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the individual, any slings, hoists, sleeves or other parts of the handling equipment being used should be removed immediately if they can damage the
skin (a slide sheet can be tolerated and helps to prevent shear forces in combination with a good posture).
•

If sitting in a more upright position in bed is needed, a head-of-bed elevation of more than 30° and (a subsequent) slouched position (increasing
pressure and shear on the sacrum and coccyx) should be avoided. A Semi-Fowler's position (the head of the bed at approximately 30 ° and the knees in
30° flexion) should be used if the individual is lying in a supine position

•

Avoid pressure of medical devices or other materials directly on the skin and underlying tissue (e.g. tubes, drainage systems, syringes, caps….).

Repositioning schedule:
•

Assess the individual’s skin condition and general comfort on a regular basis. If the individual is not responding to the repositioning regimen as being
expected(e.g. if a not-preexisting category I pressure ulcer occurs), the frequency, method, and applied postures for repositioning should be
reconsidered, documented and made accessible to all members of the multidisciplinary team.

Repositioning seating:
•

Position the individual so as to maintain his/her full range of normal activities. Make sure that everything he/she needs is in reach;

•

The time that individuals at risk for pressure ulcer development are seated in a chair should be limited. The time an individual is seated in a chair should
be determined and continuously adapted based on an individual assessment and should take into account comfort/dignity, the overall plan of care, the
medical condition, and the characteristics of the pressure relieving devices used;

•

Position a seated individual in a posture so as to maintain his/her usual range of activities with minimum pressure and shear forces exerted on the skin
and soft tissues. When sitting upright ensure the individual’s lower limbs are supported in optimal alignment (e.g. 90º at hip, knee and foot). Avoid
positioning hips at an ankle greater than 90º, to minimise pressure on ischial tuberosities. Place the feet of the individual on the ground or on a footstool
or footrest when the feet do not reach the floor. When sitting back in an armchair, position the individual with the feet up and heels offloaded.

Repositioning - operating room:
In addition to the use of overlays on the operating table, other general preventive measures should be undertaken during surgery:
•

Position the individual in such a way as to reduce the risk of pressure ulcer development, especially by avoiding shear forces.

•

Elevate the heels completely (offload them) in such a way to redistribute the weight of the leg along the calf without putting all the pressure on the
Achilles tendon. The knee should be in flexion and supported.

Repositioning – Patient education:
•

Individuals (or informal carers assisting the individual) who are willing and able should be taught the principles of weight re-distribution and how to
achieve this (if possible, combined with active exercises).

x
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Re-distributing devices
Recommendation

Strength of
Recommendation

Level of
Evidence

The use of pressure redistributing devices (low-tech constant low pressure surfaces or high-tech support
surfaces) is recommended for individuals at risk of pressure ulcers development. As clinical studies did not
demonstrate the superiority of one pressure redistributing device over another, decisions about which pressure
redistributing device to use should be based on an overall assessment of the individual including level of risk,
comfort and general health state. Appropriateness of each device in different care settings, and other
considerations (e.g. cleaning, type of mattress cover, Cardiopulmonary resuscitation-function, disinfection and
cost) can contribute to guide the choice.
Mattresses without pressure redistributing or relieving characteristics should be avoided to prevent ulcers
development in at risk individuals.
Pressure redistributing overlays are recommended on the operating table. Consider the use of a visco elastic
polymer support surface on the operating table.
Several devices to redistribute pressure (e.g. face pillows for individuals in a prone position on the operating
table) are available but no devices have shown to out-perform another, therefore no recommendation can be
made about which type to use for pressure redistribution purposes.

Strong

Very Low

Strong

Very Low

Strong

Low

Best Practices
Verify the functioning of the pressure redistributing device on a regular basis.
Use a pressure redistributing seat cushion for an individual at risk of pressure ulcer development when in a seated position:
•
No seat cushion with specific pressure redistributing devices showed to out-perform another, therefore no recommendation can be made about which
specific type of cushion to use for pressure redistribution purposes. The decision on which type of pressure redistributing seat cushion to use should be
adapted to the individual’s needs and context.

Heel ulcer prevention
Recommendation

Strength of
Recommendation

Level of
Evidence

The use of devices that ensure that heels are free of the surface of the bed in combination with a mattress with
pressure-relieving characteristics is recommended for individuals at risk for pressure ulcers development. No
device had been shown to out-perform another, therefore no recommendation can be made about which type
to use for pressure redistribution purposes.

Strong

Very Low
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Best Practices
For bedridden individuals or individuals sitting in a chair in backward position with the feet up, heel-protection devices should offload the heel completely. This
can be done by distributing the weight of the leg along the calf without putting pressure on the Achilles tendon. The knee should be in slight flexion and
supported.
Inspect the skin of the heels regularly.

Nutrition and hydration
Best Practices
Best practice includes monitoring the nutritional status of individuals as part of a general assessment procedure and as an ongoing process throughout an
individual’s episode of care. Initially, this assessment should include documentation and monitoring of the following factors:
•

current weight and height;

•

recent weight loss;

•

usual eating habits;

•

recent changes in eating habits and intake.

If nutritional risk is suspected, practitioners should undertake more detailed screening. A formal nutritional risk assessment scale may be preferred to help
with this and nutritionally compromised individuals should be discussed multidisciplinary.

Recommendation

Strength of
Recommendation

Level of
Evidence

As clinical studies did not demonstrate the superiority of one nutritional intervention such as oral nutritional
supplements and/or tube feeding on another, no specific complementary diet with nutritional supplements can
be recommended to prevent the development of pressure ulcers.

Strong

Very Low

xii
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DISCUSSION

Best available evidence

The prevention of pressure ulcers is of utmost importance for quality of
care, in home nursing as well as in hospital and other institutional settings.
In that context this guideline gives useful recommendations to support the
daily practice of caregivers, preferably on the best available evidence.

It should be noted that for many preventive measures that are currently
undertaken in clinical daily practice little (or no) evidence is available, or
the available evidence has important methodological shortcomings.
However, the absence of evidence does not imply the evidence of
absence of effect. While awaiting more studies of high methodological
quality in this domain, the options presented rely on international
consensus that was confirmed by the Belgian experts consulted during this
project. Given the absence of a sound evidence base it is important to
tailor this guideline on the specific needs of the organisation or setting, as
well as on the needs and preferences of the individual.

Use of this guideline
This guideline should be considered as a starting point to develop a broad
awareness campaign that targets all caregivers concerned.
On one hand it can be used as part of comprehensive programs for
preventing pressure ulcers (e.g. implementation of bundles of bestpractices, staff education, awareness campaigns, monitoring and
feedback, skin care resource nurses). After all, a growing body of literature
shows that organisations using such an approach as part of their quality
improvement policy are successful in reducing the incidence of pressure
ulcers.
On the other hand the scientific material of this guideline is intended to be
disseminated by scientific and professional organisations. They can
transform this material into attractive and user-friendly tools tailored to
caregiver groups. They will also play a key role in the dissemination
process that makes use of diverse channels such as websites or sessions
of continuing education.

Need for further research
Further research is therefore needed, given the large discrepancy between
the importance of this topic and paucity of methodologically sound clinical
studies. Two priorities come out this study.
•

First, new studies should be designed to evaluate the usefulness of
risk and skin assessment methods. The problem with existing studies
lies in their heterogeneity: target population, description of the skin
status, risk factors to consider, preventive measures applied.
Therefore future studies would benefit from improved and
standardized description of these items to enable a more accurate
calculation of the predictive validity of skin and risk assessment
methods.

•

Second, there is a need for studies that compare “high tech”
alternating pressure mattresses with the “low tech” constant low
pressure ones. In the same way, there is a need for research on the
optimal frequency of repositioning (also in combination with other
measures such as the use of redistributing devices), in order to
allocate the workforce in the most efficient way. Besides comparing
the clinical effectiveness these studies should also incorporate the
evaluation of cost-effectiveness of preventive measures.
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 POLICY
RECOMMENDATIONSa
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xiii

To the attention of the responsible person of the Health Research System
•

An assessment of the literature should be done each 5 years to assess if changes in the
evidence base require an update of (parts of) this guideline.

To the attention of the Federal Council on the quality of the Nursing activities and in
consultation with the National Council of Quality Promotion
•

To develop and implement process and outcome indicators based on the content of this
guideline. These should be aligned with existing pressure ulcer indicator initiatives.

To the attention of the Ministry of Public Health:
•

To transform and disseminate this guideline in procedures, protocols, educational
programs, etc. that are in a user-friendly format for daily use. This should be done in close
collaboration with professional organisations.

To the attention of the professionals leading and facilitating practice changes in home nursing
as well as in hospitals and other institutional settings:
•

a

To integrate comprehensive programs for preventing pressure ulcers (e.g. implementation
of bundles of best-practices, staff education, awareness campaigns, monitoring and
feedback, skin care resource nurses, multidisciplinary pressure ulcer prevention
committees) in the global quality improvement policy of the organisation. Next to nurses,
this multidisciplinary approach should also involve geriatricians and dermatologists in
hospitals, the coordinating physician in nursing homes and the general practitioner for
patients receiving care in the home environment.

These recommendations are under the sole responsibility of the KCE

KCE Report 193

Prevention Pressure Ulcers

 TABLE OF CONTENTS
LIST OF TABLES ................................................................................................................................................ 3
LIST OF ABBREVIATIONS................................................................................................................................. 4

SCIENTIFIC REPORT ........................................................................................................................... 5
1
INTRODUCTION ................................................................................................................................... 5
1.1
WHAT ARE PRESSURE ULCERS? ..................................................................................................... 5
1.2
RELEVANCE OF THE GUIDELINE ...................................................................................................... 7
1.3
SCOPE .................................................................................................................................................. 8
2
METHODOLOGY .................................................................................................................................. 8
2.1
CLINICAL QUESTIONS ........................................................................................................................ 8
2.2
INTERNATIONAL COLLABORATION ................................................................................................ 11
2.3
LITERATURE SEARCHES.................................................................................................................. 11
2.3.1
Search strategy ..................................................................................................................... 11
2.3.2
Quality appraisal .................................................................................................................... 11
2.3.3
Data extraction and analysis ................................................................................................. 13
2.4
FORMULATION OF RECOMMENDATIONS: COLLABORATION BETWEEN RESEARCH TEAM,
GUIDELINE DEVELOPMENT GROUP AND EXTERNAL EXPERTS ................................................ 14
3
FINAL RECOMMENDATIONS............................................................................................................ 16
3.1
INTRODUCTION ................................................................................................................................. 16
3.2
RISK ASSESSMENT ........................................................................................................................... 18
3.2.1
Introduction ............................................................................................................................ 18
3.2.2
Clinical effectiveness ............................................................................................................. 18
3.2.3
Prognostic.............................................................................................................................. 19
3.2.4
Conclusion ............................................................................................................................. 23
3.2.5
Recommendations and Best practices for clinical practice ................................................... 24
3.3
SKIN ASSESSMENT ........................................................................................................................... 25
3.3.1
Clinical effectiveness ............................................................................................................. 25
3.3.2
Prognostic.............................................................................................................................. 26
3.3.3
Conclusion ............................................................................................................................. 28

1

2

Prevention Pressure Ulcers

3.4

3.5

3.6

3.7

3.8

KCE Report 193

3.3.4
Recommendations and Best practices for clinical practice ................................................... 29
SKIN MASSAGE .................................................................................................................................. 30
3.4.1
Introduction ............................................................................................................................ 30
3.4.2
Review question .................................................................................................................... 30
3.4.3
Clinical evidence ................................................................................................................... 30
3.4.4
Conclusion ............................................................................................................................. 30
REPOSITIONING ................................................................................................................................ 31
3.5.1
Introduction ............................................................................................................................ 31
3.5.2
Review question .................................................................................................................... 31
3.5.3
Clinical evidence ................................................................................................................... 31
3.5.4
Conclusion ............................................................................................................................. 35
3.5.5
Recommendations and Best practices for clinical practice ................................................... 35
REDISTRIBUTING DEVICES.............................................................................................................. 40
3.6.1
Introduction ............................................................................................................................ 40
3.6.2
Review question .................................................................................................................... 40
3.6.3
Clinical evidence ................................................................................................................... 40
3.6.4
Conclusion ............................................................................................................................. 50
3.6.5
Recommendations and Best practices for clinical practice ................................................... 51
HEEL ULCER PREVENTION (DEVICES) .......................................................................................... 52
3.7.1
Introduction ............................................................................................................................ 52
3.7.2
Review question .................................................................................................................... 52
3.7.3
Clinical evidence ................................................................................................................... 52
3.7.4
Conclusion ............................................................................................................................. 53
3.7.5
Recommendations and Best practices for clinical practice ................................................... 53
NUTRITION/HYDRATION ................................................................................................................... 55
3.8.1
Introduction ............................................................................................................................ 55
3.8.2
Review question .................................................................................................................... 55
3.8.3
Clinical evidence ................................................................................................................... 55
3.8.4
Conclusion ............................................................................................................................. 57

KCE Report 193

Prevention Pressure Ulcers

4
4.1
4.2
4.3
4.4

4.5
4.6


LIST OF TABLES

3.8.5
Recommendations and Best practices for clinical practice ................................................... 58
DISCUSSION....................................................................................................................................... 59
PRESSURE ULCERS: AN IMPORTANT HEALTH PROBLEM HAMPERED BY A LACK OF
HIGH-QUALITY RESEARCH ON HOW TO PREVENT THEM .......................................................... 59
SUMMARY OF RESULTS AND COHERENCE WITH OTHER RECENT REVIEWS ........................ 59
ABSENCE OF EVIDENCE IS NOT THE SAME AS EVIDENCE OF ABSENCE ................................ 60
QUALITY IMPROVEMENT.................................................................................................................. 61
4.4.1
Comprehensive programs for preventing pressure ulcers .................................................... 61
4.4.2
Quality indicators ................................................................................................................... 61
SUGGESTIONS FOR FURTHER RESEARCH .................................................................................. 61
HOW TO USE THIS GUIDELINE ........................................................................................................ 61
REFERENCES .................................................................................................................................... 62

Table 1 – Classification of Pressure Ulcers according to NPUAP/EPUAP5 ........................................................ 6
Table 2 – Prevalence of pressure ulcers in adults in a selection of European countries .................................... 7
Table 3 – Description of GRADE elements for intervention studies (Source: NCGC, 2012)32 .......................... 12
Table 4 – Levels of evidence (Source: Balshem et al. 2011)33 .......................................................................... 13
Table 5 – Research team and responsibilities ................................................................................................... 15

3

4

LIST OF
ABBREVIATIONS

Prevention Pressure Ulcers

ABBREVIATION
A&E
AFM
AP
AUC
CI
CLP
CNC
CPG
DMSO
EPUAP
GDG
IAD
ICU
IDL
KCE
KUL
NBE
NCGC
NICE
NPUAP
PICO
PU
RCT
SFM
UGENT
WCS

DEFINITION
Accident & Emergency
Alternative Foam Mattress
Alternating Pressure
Area Under the Curve (ROC-curve)
Confidence Interval
Constant Low Pressure
Clinical Nursing Consulting
Clinical Practice Guideline
Dimethyl Sulfoxide
European Pressure Ulcer Advisory Panel
Guideline Development Group
Incontinence Associated Dermatitis
Intensive Care Unit
Indentation Load Deflection
Belgian Healthcare Knowledge Centre
Katholieke Universiteit Leuven
Non-Blanchable Erythema
National Clinical Guideline Centre
National Institute for Health and Clinical Excellence
National Pressure Ulcer Advisory Panel
Population, Intervention, Comparison, Outcome
Pressure Ulcer
Randomized Controlled Trial
Standard Foam Mattress
Universiteit Gent
VZW Wondzorgvereniging

KCE Report 193

KCE Report 193

 SCIENTIFIC REPORT

Prevention Pressure Ulcers

5

1 INTRODUCTION
1.1

What are Pressure Ulcers?

A pressure ulcer can be defined as a localized injury of the skin and/or
underlying tissue resulting from an internal response to an external
mechanical load, applied to soft biological tissues, generally over a bony
prominence. This external mechanical load can be a force perpendicular to
the skin surface (pressure), a force parallel to the skin surface (shear), or a
combination of pressure and shear.
The aetiology of pressure ulcer development is multi-factorial. The role of
individual factors, their importance and their interaction remains unknown.1
Biomechanical research shows that a mechanical load will lead to (1) a
reduced supply of oxygen in the tissue (leading to ischemia, including
hypoxia, glucose depletion, and tissue acidification), (2) a reduced supply
of nutrients, and (3) an accumulation of waste products.1,2 The role of other
contributing factors, such as (1) direct cell deformation, (2) impaired
lymphatic drainage, and (3) reperfusion damage is not yet fully
understood.2 Pressure ulcers most often develop over the sacrum, ischial
tuberosities, trochanters, femoral condyles, malleoli, and heels.3
Additionally, the National Pressure Ulcer Advisory Panel (NPUAP, USA)
also recognizes the risk of pressure ulcer development beneath medical
devices such as catheters, oxygen tubes, ventilator tubes, semi-rigid
cervical collars.4,5
The severity of a pressure ulcer varies from non-blanchable erythema of
the intact skin to tissue destruction involving skin, subcutaneous fat,
muscle and bone. Numerous tools have been developed to classify the
severity of a pressure ulcer.6,7 In 1989, NPUAP developed a classification
using four grades (Table 1). This classification was adopted by the
European Pressure Ulcer Advisory Panel (EPUAP) in 1999 with some
minor textual changes.6 As part of a 2009 international guideline
development process, NPUAP and EPUAP developed a common
international classification system for pressure ulcers.5

6
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In this classification system a pressure is defined as:
•

Category I as a non-blanchable erythema of the intact skin;

•

Category II as an abrasion or a blister;

•

Category III as a superficial ulcer;

•
Category IV as a deep ulcer.5
A Category II lesion should not be used to describe other superficial skin
lesions such as skin tears, tape burns, incontinence associated dermatitis
(IAD), maceration or excoriation.5
Table 1 – Classification of Pressure Ulcers according to NPUAP/EPUAP5
Category

Description

Category/Stage I
Non-blanchable erythema

Intact skin with non-blanchable redness of a localized area usually over a bony prominence. Darkly pigmented skin may not
have visible blanching; its colour may differ from the surrounding area. The area may be painful, firm, soft, warmer or cooler as
compared to adjacent tissue. Category I may be difficult to detect in individuals with dark skin tones. May indicate “at risk”
persons.

Category/Stage II
Partial thickness skin loss

Partial thickness loss of dermis presenting as a shallow open ulcer with a red pink wound bed, without slough. May also
present as an intact or open/ruptured serum-filled or sero-sanguineous filled blister. Presents as a shiny or dry shallow ulcer
without slough or bruising. This category should not be used to describe skin tears, tape burns, incontinence associated
dermatitis, maceration or excoriation.

Category/Stage III
Full thickness skin loss

Full thickness skin loss. Subcutaneous fat may be visible but bone, tendon or muscle are not exposed. Slough may be present
but does not obscure the depth of tissue loss. May include undermining and tunnelling. The depth of a Category/Stage III
pressure ulcer varies by anatomical location. The bridge of the nose, ear, occiput and malleolus do not have (adipose)
subcutaneous tissue and Category/Stage III ulcers can be shallow. In contrast, areas of significant adiposity can develop
extremely deep Category/Stage III pressure ulcers. Bone/tendon is not visible or directly palpable.

Category/Stage IV
Full thickness tissue loss

Full thickness tissue loss with exposed bone, tendon or muscle. Slough or eschar may be present. Often includes undermining
and tunnelling. The depth of a Category/Stage IV pressure ulcer varies by anatomical location. The bridge of the nose, ear,
occiput and malleolus do not have (adipose) subcutaneous tissue and these ulcers can be shallow. Category/Stage IV ulcers
can extend into muscle and/or supporting structures (e.g., fascia, tendon or joint capsule) making osteomyelitis or osteitis likely
to occur. Exposed bone/muscle is visible or directly palpable.
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Relevance of the guideline

In several European countries (Table 2), national prevalence studies had
been conducted.3,8,9,10,11 The reported prevalence rates ranged from 8.9%
to 18.1% in hospitals and from 6.4% to 31.4% in nursing homes. In
Belgium, the prevalence of pressure ulcers had only been studied on a
national level within the hospital setting (19 968 patients; 1 005 nursing
units; 84 acute hospitals). Vanderwee et al. (2011)3 reported a prevalence
of 12.1% (Category I-IV). The comparison between countries remains
difficult because of differences in pressure ulcer definitions, methods of
data collection and patient population.3
Pressure ulcers are more likely to occur in sub-groups like spinal-cord
injury patients12, cachectic patients13, patients treated in intensive

7

care3,14,15 or geriatric units15, patients with advanced incurable illness16 and
wheelchair bound patients17.
Pressure ulcers may cause pain and discomfort to the affected
patients18,19, a prolonged and/or more frequent contact with the healthcare
system20,21,22 and their presence has been associated with an increased
risk of mortality.23,24 In addition, the treatment of pressure ulcers is
associated with considerable costs. Studies estimated the cost for treating
pressure ulcers between 1% (the Netherlands)25 and 4% (England)26 of the
total healthcare budget. A significant increase of the economic burden is
expected because of the ageing population and an increase of patient comorbidities.

Table 2 – Prevalence of pressure ulcers in adults in a selection of European countries
Country

Setting

Belgium

Hospitals

2008

12.1%

19 968

Vanderwee et al., 20113

France

Hospitals

2004

8.9%

37 307

Barrois et al., 20088

Germany

Hospitals

2004

9.0%

8 515

Tannen et al., 200811

Nursing Homes

2004

6.4%

2 531

Tannen et al., 200811

Hospitals

2005

8.3%

1 097

Vanderwee et al., 2007a15

Long- term care

2005

27.0%

571

Capon et al., 20079

Portugal

Hospitals

2005

12.5%

786

Vanderwee et al., 2007a15

Sweden

Hospitals

2011

16.6%

16 466

Gunningberg et al., 201210

Nursing Homes

2011

14.5%

18 592

Gunningberg et al., 201210

Hospitals

2004

18.1%

10 237

Tannen et al., 200811

Nursing Homes

2004

31.4%

10 098

Tannen et al., 200811

Italy

The Netherlands

Study year

Prevalence (Grade I-IV)

Sample size (n)

Reference
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Scope

The aim of this study was to develop a clinical practice guideline (CPG) on
risk assessment and prevention of pressure ulcers in adults and children
being admitted to hospitals, long-term care facilities (including nursing
homes, rehabilitation facilities and long-term chronic care hospitals) and
those receiving home care. The CPG will cover the following topics:
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2 METHODOLOGY
2.1

Clinical questions

•

Risk assessment;

•

Skin assessment;

•

Skin massage;

•

Repositioning;

•

Devices for prevention (mattresses, overlays, cushions);

The clinical questions were the result of a scoping review of existing
guidelines and consecutive discussions within the multidisciplinary
research team (see Table 5) and the multidisciplinary expert panel (see
also 2.4). The clinical questions were refined based on discussions with
our international partner (see 2.2).
The CPG addresses the following clinical questions (for detailed protocols,
see appendix 1-9):
1. What is the clinical effectiveness of risk assessment tools in the
prevention of pressure ulcers?

•

Devices for heel ulcer prevention;

•

Population: individuals of all ages in all settings;

•

Intervention: risk assessment tool, clinical judgement based on risk
factors;

•

Comparison: Each other, no risk assessment;

•

Outcomes:
o Critical outcomes for decision making: Proportion of participants
developing new pressure ulcers (dichotomous outcome)(describe
different categories of ulcer);
o Important outcomes: patient acceptability; rate of development of
pressure ulcers; time to develop new pressure ulcer (time to event
data); time in hospital or in other health care setting (continuous
data); health-related quality of life (continuous data).

•
Nutrition and hydration for prevention.
The CPG is intended to support clinical decision-making in all health care
professionals involved in the care for the individuals at risk for pressure
ulcer development.
The CPG will not cover risk assessment and management of incontinence
associated dermatitis because of the unique nature and the specific
aetiology of this skin disorder.27 The treatment of pressure ulcers will be
the subject of a separate CPG.
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clinical assessment, transcutaneous oximetry, termographic scanner,
tympanic thermometers (to measure skin temperature), doppler blood
flowmetry, laser, doppler imaging;

2.

What is the predictive ability of risk assessment tools for
pressure ulcer development?

•

Population: individuals of all ages in all settings without a pressure
ulcer;

•

Intervention: risk assessment tool, clinical judgement based on risk
factors;

•

Outcomes:
o Critical outcomes: Incidence of pressure ulcers (all grades and
grades 2-4) – up to one week; incidence of pressure ulcers (all
grades and grades 2-4) – up to three months;
o Statistical measures: Area under the ROC (AUC), sensitivity for a
defined threshold, specificity for a defined threshold.
What is the clinical effectiveness of skin assessment methods in
the prevention of pressure ulcers?

•

Population: individuals of all ages in all settings;

•

Intervention: skin massage (method, products, frequency);

•

Population: individuals of all ages in all settings;

•

Comparison: no skin massage; other preventive methods;

•

Intervention:
temperature;

•

•

Comparison: Each other, no skin assessment, other method;

•

Outcomes:
o Critical outcomes for decision making: Proportion of participants
developing new pressure ulcers (dichotomous outcome)(describe
different categories of ulcer); patient acceptability;
o Important outcomes: rate of development of pressure ulcers; time
to develop new pressure ulcer (time to event data); time in
hospital or in other health care setting (continuous data); healthrelated quality of life (continuous data).
What is the predictive ability of skin assessment methods for
pressure ulcer risk?

Outcomes:
o Critical outcomes for decision making: Proportion of participants
developing new pressure ulcers (dichotomous outcome)(describe
different categories of ulcer); skin damage;
o Important outcomes: Patient acceptability; rate of development of
pressure ulcers; time to develop new pressure ulcers; time in
hospital or time in other healthcare setting; health related quality
of life.
How and at what frequency should repositioning be undertaken
for the prevention of pressure ulcers?

3.

4.

skin

assessment

methods:

diascopy

and

skin

•

Population: individuals of all ages in all settings;

•

Intervention: skin assessment methods: ultrasonography, ultrasound,
durometer/durometry, diascopy (finger method and transparent disk),
elastometer,
haptic
finger,
multispectral
imaging
device,
multiwavelength imaging, multispectral images, digital colour images,

•

5.

6.

Outcomes:
o Critical outcomes: Incidence of pressure ulcers (all grades and
grades 2-4) – up to one week; incidence of pressure ulcers (all
grades and grades 2-4) – up to three months;
o Statistical measures: Area under the ROC (AUC), sensitivity for a
defined threshold, specificity for a defined threshold, Diagnostic
Odds Ratio.
What is the clinical effectiveness of skin massage in the
prevention of pressure ulcers?

•

Population: individuals of all ages in all settings;

•

Intervention: repositioning technique; frequency of repositioning;
different positions (e.g. 90-degree lateral rotation, 30-degree tilt);
devices included for repositioning: profiling bed & tilt in space chairs;

•

Comparison: no repositioning; different frequencies of repositioning;
different positions for repositioning;
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Outcomes:
o Critical outcomes for decision making: proportion of participants
developing new pressure ulcers (dichotomous outcome) (describe
different categories of ulcer);
o Important outcomes: patient acceptability; rate of development of
pressure ulcers; time to develop new pressure ulcer (time to event
data); time in hospital or in other health care setting (continuous
data); health-related quality of life (continuous data).
What are the most clinically effective pressure re-distributing
devices for the prevention of pressure ulcers?

•

Population: individuals of all ages in all settings;

•

Intervention: mattresses/overlays; beds; seating; others like pillows,
postural support, and limb protectors;

•

Comparison: each other or no intervention;

•

Outcomes:
o Critical outcomes for decision making: proportion of participants
developing new pressure ulcers (dichotomous outcome)(describe
different categories of ulcer);
o Important outcomes: patient acceptability; rate of development of
pressure ulcers; time to develop new pressure ulcer (time to event
data); time in hospital or other health care setting (continuous
data); health-related quality of life (continuous data).
What are the most clinically effective pressure re-distributing
devices for the prevention of heel pressure ulcers?

8.
•

Population: individuals of all ages in all settings;

•

Intervention: heel-specific devices as preventive strategies (i.e. airfilled booties, foam foot protectors, gel foot protectors, pillows and
other aids, splints or other medical devices, sheepskins for heels synthetic and natural, pressure relief ankle foot orthosis) and non heelspecific devices (Mattresses/overlays and beds);

•

Comparison: each other or no intervention;

•

9.
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Outcomes:
o Critical outcomes for decision making: proportion of participants
developing new pressure ulcers (dichotomous outcome)(describe
different categories of ulcer);
o Important outcomes: patient acceptability; rate of development of
pressure ulcers; time to develop new pressure ulcer (time to event
data); time in hospital or other health care setting (continuous
data); health-related quality of life (continuous data).
What are the most clinically effective interventions with nutrition
or hydration for the prevention of pressure ulcers for people with
and without nutritional deficiency?

•

Population: individuals of all ages in all settings with and without
nutritional deficiencies;

•

Intervention: nutritional interventions (supplementation or special diet);
hydrational strategies as preventive strategies;

•

Comparison: usual diet (participant’s usual diet or the standard
hospital diet), other supplementation; other special diet;

•

Outcomes:
o Critical outcomes for decision making: proportion of participants
developing new pressure ulcers (dichotomous outcome);
o Important outcomes: patients acceptability of supplements – e.g.
measured by compliance, tolerance, reports of unpalatability; rate
of development of pressure ulcers; time to develop new pressure
ulcer (time to event data); time in hospital or other health care
setting (continuous data); (dichotomous data); health-related
quality of life (continuous data).
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International collaboration

The National Clinical Guideline Centrea (NCGC), commissioned by The
National Institute for Health and Clinical Excellence (NICE, United
Kingdom) is currently producing a clinical guideline on the prevention and
treatment of pressure ulcers to replace its existing guidelines.28,29,30 The
CPG will be developed de novo. The nine research questions regarding
risk assessment, skin assessment and prevention of pressure ulcers were
fully in common with those of the KCE and the elaboration of the topics
was divided between both organisations.
A collaboration agreement was set up between NCGC and KCE
concerning the following:
1. Scope: the collaboration concerned the search for evidence (search
strategy + selection), quality appraisal, evidence tables and the
development of the evidence reports. The formulation of evidence
statements and recommendations was the responsibility of the two
organisations separately.
2. Form of cooperation: five research questions were elaborated by
KCE (questions 1-5), while the four other common questions were
elaborated by NCGC (questions 6-9).
3. Cross-validation was done after each of the following steps:
o Development of the search strategy;
o Selection of the literature;
o Quality appraisal and elaboration of evidence tables;
o Evidence report.

a

The National Clinical Guideline Centre (NCGC) is a multi-disciplinary health
services research team funded by the National Institute for Health and
Clinical Excellence (NICE). They produce evidence based clinical practice
guidelines commissioned by NICE.

2.3
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Literature searches
Search strategy

The search for peer-reviewed articles included a search in OVID Medline,
EMBASE, CINAHL and the Cochrane Library (see appendices 1-9 for
search strings). The search was limited to articles published in English,
French and Dutch for the evidence reports produced by KCE (Questions 15, performed by the KCE-team) while for the evidence reports that were
produced by NCGC (Questions 6-9, performed by the NCGC-team)
searches were restricted to articles published in English in line with the
NCGC methodology. No date restriction was used. For most questions, the
search focused on high-quality systematic reviews (i.e. reviews matching
the PICO’s; extensive quality assessment; data available for GRADE input)
and randomized controlled trials (RCTs) (see protocols in appendices 1-9
for more details). However, when RCTs were unavailable the search was
expanded to observational studies (see protocols in appendices 1-9 for
details). For the prognostic research questions (risk assessment – Q2 and
skin assessment – Q4), the search focused on prospective cohort studies
(see protocols in appendices 2 and 4 for details).
All literature searches were done between March and September 2012.
Search strategies were checked by reviewing the reference lists of relevant
key papers and requesting the advice of the expert panel about additional
papers.
The identified studies were selected by one reviewer based on title and
abstract. For all eligible studies, the full-text was retrieved. Studies were
selected if relevant to the review question (PICO: population, intervention,
comparison, outcome). A quality assurance check was performed by a
second reviewer on 10% of the search results. In case no full-text was
available, the study was not taken into account to develop the final
recommendations.

12

2.3.2

Prevention Pressure Ulcers

Quality appraisal

A quality appraisal was done for each individual study and for each
outcome. All critical appraisals were done by one researcher. The quality
of the retrieved RCTs and observational studies was assessed using the
corresponding checklists of the National Institute for Health and Clinical
Excellence (NICE).31
For each clinical question the quality of the available evidence was
summarized for each outcome using the GRADE-system and GRADEpro
software (http://ims.cochrane.org/gradepro). The latter could not be used
for the prognostic research question on risk – and skin assessment.
Levels of evidence were regarded as being ‘HIGH’ for RCTs and ‘LOW’ for
observational studies. In a subsequent step, the level of evidence was
downgraded (and/or upgraded in case of observational studies) based on
the assessment of the risk of bias, inconsistency, indirectness, imprecision,
publication bias (see description in Table 3). Each quality element being
considered to have “serious” or “very serious” risk of bias was downgraded
with 1 or 2 points respectively. The downgraded/upgraded scores were
then summed and an overall quality rating was assigned (see Table 4). An
outcome with only RCTs, for example, starts ‘HIGH’ but can be
downgraded to ‘MODERATE’, ‘LOW’ or ‘VERY LOW’ when 1, 2 or 3 points
were deducted, respectively. The reasons or criteria used for downgrading
were specified in the footnotes.
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Table 3 – Description of GRADE elements for intervention studies
(Source: NCGC, 2012)32
Quality element

Description

Study
limitations
(Risk of bias)

Limitations in the study design and implementation
may bias the estimates of the treatment effect. Major
limitations in studies decrease the confidence in the
estimate of the effect.

Inconsistency

Inconsistency refers to an unexplained heterogeneity
of results.

Indirectness

Indirectness refers to differences in study population,
intervention, comparator and outcomes between the
available evidence and the protocol.

Imprecision

Results are imprecise when studies include relatively
few patients and few events and thus have wide
Confidence Intervals around the estimate of the effect
relative to the clinically important threshold.

Publication bias

Publication bias is a systematic underestimate or an
overestimate of the underlying beneficial or harmful
effect due to the selective publication of studies.
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Table 4 – Levels of evidence (Source: Balshem et al. 2011)33
Quality level

Definition

Methodological quality of supporting evidence

High

We are very confident that the true effect lies close to that of
the estimate of the effect

RCTs without important limitations or overwhelming evidence
from observational studies

Moderate

We are moderately confident in the effect estimate: the true
effect is likely to be close to the estimate of the effect, but
there is a possibility that it is substantially different

RCTs with important limitations (inconsistent results, methodological
flaws, indirect, or imprecise) or exceptionally strong evidence from
observational studies

Low

Our confidence in the effect estimate is limited: the true effect
may be substantially different from the estimate of the effect

Very Low

We have very little confidence in the effect estimate: the true
effect is likely to be substantially different from the estimate of
the effect

RCTs with very important limitations or observational studies or
case series

A more detailed description of the GRADE elements can be found in appendix 10.

2.3.3

Data extraction and analysis

For each primary study, data were extracted by one reviewer. Following
study characteristics were tabulated using a standard template: reference,
patient characteristics, intervention/comparison, outcome measures, effect
size, comments. An adapted version of the template was used to extract
data for prognostic research questions (see appendices 2 and 4).
A meta-analysis was done if possible using Revman-software
(http://ims.cochrane.org/revman). The specific review strategies were
defined in the study protocols (see appendices 1-9).
In general, studies were combined in a meta-analysis if the clinical (e.g.
similar patient population, intervention, comparison, outcome) and
statistical heterogeneity were acceptable. The unit of analysis was
separated in studies measuring outcomes at the patient or ulcer level. The
following groups were considered separately as strata (children and adults)
or subgroups (different categories of pressure ulcers; different ulcer
locations). In absence of appropriate data, forest plot(s) were generated for
each outcome using single studies for didactic purposes.

Fixed-effects (Mantel-Haenszel) techniques were used to calculate risk
ratios (relative risk) for the binary outcomes. The continuous outcomes
were analysed using an inverse variance method for pooling weighted
mean differences and where the studies had different scales, standardised
mean differences were used. Statistical heterogeneity was assessed by
considering the chi-squared test for significance at p<0.1 or an I-squared
inconsistency statistic of >50% to indicate significant heterogeneity. In
case of heterogeneity and a sufficient number of studies, sensitivity
analyses were conducted based on risk of bias and pre-specified subgroup
analyses were carried out as defined in the protocol. Assessments of
potential differences in effect between subgroups were based on the chisquared tests for heterogeneity statistics between subgroups. If no
sensitivity analysis was found to completely resolve statistical
heterogeneity then a random effects (DerSimonian and Laird) model was
employed to provide a more conservative estimate of the effect.
The means and standard deviations of continuous outcomes were required
for meta-analysis. However, in cases where standard deviations were not
reported, the standard error was calculated if the p-values or 95%
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confidence intervals (CIs) were reported and meta-analysis was
undertaken with the mean difference and standard error using the generic
inverse variance method in Cochrane Review Manager (RevMan5)
software. Where p-values were reported as “less than”, a conservative
approach was undertaken. For example, if p value was reported as
“p<0.001”, the calculations for standard deviations were based on a pvalue of 0.001.
The authors used the area under the receiver operating characteristic
(AUC) to illustrate and evaluate the prognostic performance of risk
assessment tools. In addition, the 95% CI for each scale (within studies
and between studies; if data are available) was extracted and used to
calculate the median AUC and range. The determination of an "ideal" cutoff value is almost always a trade-off between sensitivity (true positives)
and specificity (true negatives). As both change for each "cut-off" value, it
becomes difficult for the reader to imagine which cut-off is ideal. The AUC
curve offers a graphical illustration of these trade-offs for each "cut-off"
value. The maximum value for the AUC is 1.0, indicating a (theoretically)
perfect test (i.e., 100% sensitive and 100% specific). An AUC of 0.5
indicates no discriminative value (i.e., 50% sensitive and 50% specific).
Three cut-off scores were determined for each scale with an acceptable
median AUC for the purpose of the risk assessment review. The sensitivity
and specificity of these cut-off scores were determined by the median
sensitivity. The sensitivity, specificity and diagnostic odds ratio for the
prognostic question on skin assessment were calculated.

2.4
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Formulation of recommendations: Collaboration
between research team, Guideline Development Group
and external experts

A subgroup of researchers (see Table 5) was responsible for systematic
searches, retrieval and appraisal of the evidence and the writing of the
evidence report (procedure used to draft evidence statements is described
in appendix 10; 1.7). A second group within the research team drafted
recommendations based on the retrieved evidence (Table 5) and assigned
a grade of recommendation to each recommendation using the GRADE
system (see appendix 10). Researchers responsible for drafting the
recommendations were involved in the expert panel to discuss the
evidence reports and vice versa.
The draft of the recommendations and the evidence tables were circulated
to the expert panel prior to each face-to-face meeting. The expert panel
that consisted of 4 home care nurses, 8 hospital nurses, 2 nursing home
nurses, 1 general practitioner, 1 dermatologist and 1 representative of the
Belgian Ministry of Public Health (FOD Volksgezondheid – SPF Santé
Publique) had the following tasks:
•

To verify that the research is complete and that the interpretation of
the evidence is correct;

•

To assess the relevance of the conclusions and the selected studies in
relation to the Belgian context;

•

To verify the evidence statements;

•
To participate in the drawing up of recommendations.
The expert panel met on 3 occasions: 12 March 2012; 10 September
2012; 19 October 2012.
Based on the evidence review, the research team (i.e. authors of this
report) formulated recommendations. In addition Best practices were
formulated. The latter were not based on the evidence reviews but on two
existing guidelines (i.e. EPUAP/NPUAP 20095 & NICE 2001, 2003,
200528,29,30,34,35,36) that were retained after a comprehensive systematic
search (see appendix 11 for details).
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Table 5 – Research team and responsibilities
Expert

Organisation

Area of expertise

Dimitri Beeckman

UGENT

Assistant Professor in
Nursing Science

X

X

Cathy Matheï

KUL

Professor in General
Medicine

X

X

Aurélie Van Lancker

UGENT

Researcher

X

X

Sabine Van Houdt

KUL

Researcher

X

X

Geert Vanwalleghem

Clinical
Nursing
Consulting or CNC/WCS
(VZW
Wondzorgvereniging)

Clinical nurse specialist
wound care – Hospital
setting

X

X

Luc Gryson

CNC

Clinical nurse specialist
wound care

X

X

Hilde Heyman

WCS

Clinical nurse specialist
wound care – Nursing
home setting

X

X

Christian Thyse

AFIScep.be

Clinical nurse specialist
wound care

X

X

Adinda Toppets

UZLeuven

Clinical nurse specialist
wound care

X

Sabine Stordeur

KCE

KCE-senior expert

X

X

X

Koen Van den Heede

KCE

KCE-expert

X

X

X

b

Researchers
team
responsible
for
evidence reportsb

Evidence reports for clinical questions 4-7 were produced by NCGC (Liz Avital, Katie Jones, Julie Neilson)

Working
group
responsible for drafting
recommendations

Guideline
Development
Group (GDG)
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All recommendations and Best practices were reviewed by a panel of
experts (i.e. 19/10/2012) using a formal procedure. Two weeks before the
final expert meeting, all experts received the recommendations and Best
practices. As a preparation of the meeting all invited experts were asked to
score each recommendation on a 5-point Likert-scale, with a score of ‘1’
indicating ‘completely disagree’, ‘2’ indicating ‘somewhat disagree’, ‘3’
indicating ‘unsure’, ‘4’ indicating ‘somewhat agree’, and ‘5’ indicating
‘completely agree’ (the experts were also able to answer ‘not applicable’ in
case they were not familiar with the underlying evidence or rationale). In
case an expert disagreed with the recommendation or Best practice (score
‘1’ or ‘2’), (s)he was asked to provide appropriate evidence or rationale,
respectively. All scores were then anonymized and summarized into a
median score, minimum score, maximum score and % of ‘agreementscores (score ‘4’ and ‘5’) to allow a targeted discussion (see appendix 12).
The recommendations were then discussed during a face-to-face meeting
on 19/10/2012. Based on this discussion a final draft of the
recommendations and Best practices was prepared. In appendix 12, an
overview is provided of how the comments of the external experts were
taken into account.
Recommendations and Best practices were only changed if important
evidence or rationale supported this change. Based on the discussion
meeting a final draft of recommendations and Best practices was prepared
and circulated to the expert panel.

KCE Report 193

3 FINAL RECOMMENDATIONS
3.1

Introduction

In this chapter we will describe for each of the research questions a
summary of the available evidence as well as the recommendations for
clinical practice. In addition to the recommendations also Best practices
are described. The formulations of the latter are based on expert
discussions of existing guidelines.
Two sets of general ‘Best practices’ were formulated:
•

Tailoring pressure ulcer prevention to individual needs based on the
principles of shared decision making;

•

Education and training.
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Best Practices
Pressure ulcer prevention should be a combined approach, tailored to individual needs and situations, and should be based on the principles of shared
decision making:
•

Prevention should take into account several factors such as the individual’s medical condition, the overall plan of care and the individual’s preferences.
The needs of the individual and the context should be re-assessed regularly;

•

An individual plan of care should be adopted based on assessment data, identified risk factors and individual goals and preferences. The plan is
developed in interaction with the individual, informal caregivers and the healthcare professional. The planned and agreed/refused actions are documented
and communicated to all relevant caregivers (also in case transition between care settings takes place).

Training and education should be tailored both to the needs of individual caregiver and to the responsibilities of the group of professionals.
Following components should be considered as part of each educational/training programme:
•

Aetiology and risk factors predisposing to pressure ulcers;

•

Classification of pressure ulcers;

•

Differential diagnosis with other types of skin lesions;

•

Risk assessment;

•

Skin assessment;

•

Selection and use of pressure redistributing devices;

•

Repositioning;

•

Nutritional aspects;

•

Methods of documenting risk assessments and preventive activities;

•

The importance of an interdisciplinary approach;

•

The education of the individual and their informal caregivers.
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3.2

Risk assessment

3.2.1

Introduction

Risk assessment aims to identify susceptible patients for pressure ulcer
development in order to target appropriate preventive interventions. Both
risk assessment scales and clinical judgment are widely described as
methods being used in day-to-day practice. Risk assessment scales are
based on risk factors associated with pressure ulcer development.37 In a
risk assessment scale, risk factors are listed and clinicians are expected to
denote the presence, degree, or absence of the risk factor.37 Such a list of
risk factors aims to provide guidance to the specific cut-off point for risk or
to specific preventive interventions that should be initiated.37 A scale must
accurately identify these individuals who are at risk, as well as those who
are not- and do this consistently. Several risk assessment scales have
been developed in the past38.
Numerous risk assessment scales exist. We will organise the results
according to the most commonly reported39 and used risk assessment
scales:
•

The Braden-scale (includes the following subscales: nutrition, mobility,
sensory perception, moisture, activity, friction and shear);

•

The Norton-scale (includes the following subscales:
continence, mental status, general health, activity);

•

The
Waterlow-scale
(includes
the
following
subscales:
nutrition/appetite, mobility, build/weight, continence, sex/age, skin
type, tissue malnutrition, neurological deficit, major surgery/trauma,
medication);

•

The Cubbin-Jackson which is adapted from the Norton scale (includes
the following subscales: nutrition, mobility, build/weight, continence,
mental status, age, skin condition, hygiene, hemodynamic status,
respiration);

•

The Braden-Q which is adapted from Braden for paediatric population
(includes the following subscales: activity, nutrition, mobility, sensory
perception, moisture, friction and shear, tissue perfusion and
oxygenation).

mobility,
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Next to the use of a risk assessment scale, clinical judgment can be used
to assess the level of risk for pressure ulcer development.5
The aim of this review was to guide health care professionals in their
decision making about which method for risk assessment is most
appropriate to detect individuals at risk for pressure ulcer prevention. The
review on risk assessment includes two parts. In a first review (see 3.2.2)
we will focus on the clinical effectiveness of risk assessment as part of a
complex intervention for pressure ulcer prevention. A second review (see
3.2.3) will focus on the prognostic ability of risk assessment (scales and
clinical judgment).

3.2.2
3.2.2.1

Clinical effectiveness
Review question

What is the clinical effectiveness of risk assessment tools in the prevention
of pressure ulcers?

3.2.2.2

Clinical evidence

A Cochrane review by Moore and Cowan (2010)40 was identified and used
as reference for this review. The Cochrane review was an update of three
systematic reviews by Cullum (1995)41, McGough (1999)42 and PancorboHidalgo (2006)39. None of the studies included in these systematic reviews
were included in the Cochrane review as none of them were randomized
controlled trials.
The Cochrane review by Moore and Cowan (2010)43, included one RCT44.
The Cochrane review was updated through a systematic search of multiple
electronic databases. This resulted in 241 records: 47 in Medline (OVID),
36 in CINAHL, 108 in Embase and 50 in the Cochrane Library, of which 52
duplicates were removed. Based on screening of title and/or abstract 188
records were excluded. One study (a RCT published by Webster 201145)
was reviewed in detail and retained in addition to the RCT included in the
Cochrane review.
Both RCTs included patients with and without a pressure ulcer at baseline
and in both studies preventive measures were given to patients.
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Quality of Studies
The methodological quality of the two RCTs was poor. The study of Saleh
(2009)44 had the most methodological flaws: absence of sequence
generation, blinding, intention-to-treat analysis, and a priory sample size
calculation. In addition, the allocation concealment was poor and the study
had a high drop-out rate.
The study of Webster (2010)45 was of higher quality. However, there was
no blinding of health care professional and the sample size was lower than
calculated.
In addition, both studies included patients with pressure ulcers at baseline.
In appendix 1 the level of evidence can be found per outcome after
applying the GRADE-methodology. The evidence base for all outcomes
has been rated as low to very low quality.
Evidence statements
•

•

One study (n=180) showed that clinical judgement is potentially more
clinical effective at reducing pressure ulcer incidence (all grades)
compared to the Braden scale (VERY LOW QUALITY). 44
One study (n=180) showed there may be no clinical difference
between the group that used the Braden scale and received a wound
management training and the group that only received the training (all
grades) (VERY LOW QUALITY).44

•

One study (n=180) showed that clinical judgement without training is
potentially more clinical effective at reducing pressure ulcer incidence
(all grades) compared to the group receiving training only (VERY LOW
QUALITY). 44

•

One study (n=821) showed there may be no clinical difference
between the group that used the Waterlow scale and the group that
used clinical judgement (all grades), but the direction could favour
clinical judgement (LOW QUALITY).45

•

One study (n=820) showed there may be no clinical difference
between the group that used the Waterlow scale and the group that
used clinical judgement (grade 2), but the direction could favour
clinical judgement (LOW QUALITY).45
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•

One study (n=821) showed that the Ramstadius scale is potentially
more clinical effective at reducing pressure ulcer incidence (all grades)
compared to the Waterlow scale (MODERATE QUALITY).45

•

One study (n=820) showed that the Ramstadius scale is potentially
more clinical effective at reducing pressure ulcer incidence (grade 2)
compared to the Waterlow scale (MODERATE QUALITY).45

•

One study (n=821) showed that the Ramstadius scale may be more
clinical effective at reducing pressure ulcer incidence (all grades)
compared to clinical judgement (LOW QUALITY).45

•

One study (n=821) showed that the Ramstadius scale may be more
clinical effective at reducing pressure ulcer incidence (grade 2)
compared to clinical judgement (LOW QUALITY).45

3.2.3
3.2.3.1

Prognostic
Review question

What is the predictive ability of risk assessment tools for pressure ulcer
development?

3.2.3.2

Clinical evidence

The systematic review by Pancorbo-Hidalgo (2006)39 was used as a
reference for this review. All studies included in the Pancorbo-Hidalgo
(2006) 39 review, identified through the update and meeting the criteria of
our review were reviewed in detail. Sensitivity and specificity of each scale
and cut-off score were re-calculated by using the raw data as presented in
the individual studies.
Some adjustments were made to the Pancorbo-Hidalgo review39. The
review by Pancorbo-Hidalgo et al. (2006)39 included 32 studies, of which
five were excluded because they didn’t meet the inclusion criteria of our
review:
•

One was excluded as it was a retrospective cohort study46;

•

Another study was removed as it was written in Spanish47;

•

Three other studies were excluded as they included patients with a
pressure ulcer at start of the study.48,49,50
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The update of the Pancorbo-Hidalgo (2006)39 review yielded 16 additional
articles resulting in a final inclusion of 44 studies.51-93
Quality of Studies
In general there were many concerns regarding the quality of the included
studies. The absence of a description of patient enrolment, of time points
when patients dropped out (discharge, death, transfer, pressure ulcer
development) from the study, of an imputation technique, a poor
description of definition and measurement of index test, and an event rate
lower than 100 were the most important methodological flaws. In addition,
patients received preventive measure which influenced the results on
predictive validity.
In five studies it was unclear if patients with pressure ulcers at start of the
study were included.62,75,84,86,87 The results from these studies should be
interpreted with caution.
In appendix 2 the level of evidence can be found per scale for studies
reporting on the area under the receiver operating characteristics curve.
The evidence base for all scales has been rated as being of low to very
low quality.
Evidence statements
Braden scale:
•

•

Area under the receiver-operating curve:
o Nine studies showed a median AUC of 79.0 (range 55.0 to 88.0)
for the Braden scale (all populations) indicating a fair
discriminating power (VERY LOW QUALITY).59,62,67,69,80,83,84,88,94
o Five studies showed a median AUC of 68.0 (range 55.0 to 81.0)
for the Braden scale (general population) indicating a poor
discriminating power (VERY LOW QUALITY).59,62,67,80,83
o Four studies showed a median AUC of 79.0 (range 71.0 to 88.0)
for the Braden scale (intensive care population) indicating a fair
discriminating power (VERY LOW QUALITY).69,84,88,94
o One study showed a median AUC of 74.0 (95% CI: 63.0-84.0) for
the modified Braden scale (general) indicating a fair discriminating
power (LOW QUALITY).59
Predictive ability for different cut-off values:

o

o

o

o

o

o

o

o
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Two studies (one of the studies consisted of three independent
samples) (general population) showed a median sensitivity of
59.0 (range 50.0-78.0) and a corresponding specificity of 70.5
(range 52.0-81.0) for the Braden scale based on a cut-off score of
≤ 17 and a follow-up period < 1 week (LOW QUALITY).56,57
Two studies (one of the studies consisted of three independent
samples) (general population) showed a median sensitivity of
70.0 (range 60.0-88.0) and a corresponding specificity of 58.0
(range 48.0-81.0) for the Braden scale based on a cut-off score of
≤ 18 and a follow-up period < 1 week (LOW QUALITY).56,57
Two studies (one of the studies consisted of three independent
samples) (general population) showed a median sensitivity of
83.5 (range 51.0-100.0) and a corresponding specificity of 60.5
(range 42.0-73.0) for the Braden scale based on a cut-off score of
≤ 19 and a follow-up period point < 1 week (LOW QUALITY).56,57
One study (ICU population) showed a sensitivity of 87.5 and a
specificity of 64.1 for the Braden scale based on a cut-off score of
≤ 12 and a follow-up period point of 48 hours (VERY LOW
QUALITY).94
One study (ICU population) showed a sensitivity of 75.0 and a
specificity of 82.1 for the Braden scale based on a cut-off score of
≤ 13 and a follow-up period point < 1 week (VERY LOW
QUALITY).94
One study (ICU population) showed a sensitivity of 76.9 and a
specificity of 29.6 for the Braden scale based on a cut-off score of
≤ 16 and a follow-up period point < 1 week (LOW QUALITY).64
Ten studies (some studies had multiple samples) (general
population) showed a median sensitivity of 79.5 (range 46.2100.0) and a corresponding specificity of 73.6 (range 14.0-100.0)
for the Braden scale based on a cut-off score of ≤ 18 and a followup period point > 1 week (VERY LOW QUALITY).55-59,65,71,76,79,82
Five studies (some studies had multiple samples) (general
population) showed a median sensitivity of 86.3 (range 71.4100.0) and a corresponding specificity of 67.5 (range 42.9-77.8)
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for the Braden scale based on a cut-off score of ≤ 19 and a followup period point > 1 week (LOW QUALITY).55-58,82
Five studies (some studies had multiple samples) (general
population) showed a median sensitivity of 93.2 (range 43.2100.0) and a corresponding specificity of 53.5 (range 31.6-66.7)
for the Braden scale based on a cut-off score of ≤ 20 and a followup period point > 1 week (LOW QUALITY).55-58,82
One study (ICU) showed a sensitivity of 75.0 and a specificity of
66.7 for the Braden scale based on a cut-off score of ≤ 15 and a
follow-up period point > 1 week (LOW QUALITY).57
Two studies (ICU) showed a mean sensitivity of 90.2 (range 83.397.1) and a corresponding specificity of 45.0 (range 26.0-63.9) for
the Braden scale based on a cut-off score of ≤ 16 and a follow-up
period point > 1 week (LOW QUALITY).57,84
One study (ICU) showed a sensitivity of 87.5 and a specificity of
50.0 for the Braden scale based on a cut-off score of ≤ 17 and a
follow-up period point > 1 week (LOW QUALITY).57
One study (general population) showed a sensitivity of 42.9 and a
specificity of 63.4 for the Braden scale (grade 2+ PU) based on a
cut-off score of ≤ 17, a follow-up period point > 1 week (LOW
QUALITY).81
One study (general population) showed a sensitivity of 100.0 and
a specificity of 34.1 for the Braden scale (grade 2+ PU) based on
a cut-off score of ≤ 18, a follow-up period point > 1 week (LOW
QUALITY).81
One study (general population) showed a sensitivity of 100.0 and
a specificity of 22.0 for the Braden scale (grade 2+ PU) based on
a cut-off score of ≤ 19, a follow-up period point > 1 week (LOW
QUALITY).81
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Norton scale:
•

Area under the receiver-operating curve:
o Two studies showed a mean AUC of 65.0 (range 56.0 to 74.0) for
the Norton scale (general population) indicating a poor
discriminating power (LOW QUALITY).80,83

•

Predictive ability for different cut-off values:
o Four studies (general population) showed a median sensitivity of
45.7 (range 0.0-88.9) and a corresponding specificity of 80.6
(range 61.0-94.4) for the Norton scale based on a cut-off score of
≤ 14 and a follow-up period point > 1 week (VERY LOW
QUALITY).70,73,87,92
o One study (general population) showed a sensitivity of 45.9 and a
specificity of 60.3 for the Norton scale based on a cut-off score of
≤ 15, a follow-up period point > 1 week (LOW QUALITY).83
o Two studies (general population) showed a mean sensitivity of
70.5 (range 60.0-81.0) and a corresponding specificity of 44.9
(range 31.0-58.8) for the Norton scale based on a cut-off score of
≤ 16 and a follow-up period point > 1 week (VERY LOW
QUALITY).79,86
Waterlow scale:
•

Area under the receiver-operating curve:
o Four studies showed a median AUC of 60.0 (range 54.0 to 90.0)
for the Waterlow scale (all populations) indicating a poor
discriminating power (VERY LOW QUALITY).52,60,83,85
o Three studies showed a median AUC of 61.0 (range 54.0 to 90.0)
for the Waterlow scale (general population) indicating a poor
discriminating power (VERY LOW QUALITY).52,60,83,85
o One study showed an AUC of 59.0 (95% CI 54.0-65.0) for the
Waterlow scale (intensive care population) indicating that the
scale fails to discriminate (LOW QUALITY).60

•

Predictive ability for different cut-off values:
o One study (general population) showed a sensitivity of 71.4 and a
specificity of 67.0 for the Waterlow scale based on a cut-off score
of ≥ 17, a follow-up period of 48 hours (VERY LOW QUALITY).85
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One study (general population) showed a sensitivity of 85.7 and a
specificity of 36.9 for the Waterlow scale based on a cut-off score
of ≥ 20, a follow-up period of < 1 week (VERY LOW QUALITY).85
o Three studies (general population) showed a median sensitivity of
87.5 (range 82.3-89.6) and a corresponding specificity of 28.2
(range 22.4-85.2) for the Waterlow scale based on a cut-off score
of ≥ 10 and a follow-up period point > 1 week (LOW
QUALITY).52,83,92
o One study (general population) showed a sensitivity of 48.8 and a
specificity of 94.4 for the Waterlow scale based on a cut-off score
of ≥ 15, a follow-up period of < 1 week (LOW QUALITY).52
o Two studies (general population) showed a mean sensitivity of
84.3 (range 73.3-95.2) and a corresponding specificity of 40.8
(range 38.0-43.5) for the Waterlow scale based on a cut-off score
of ≥ 16 and a follow-up period point > 1 week (VERY LOW
QUALITY).79,86
o One study (general population) showed a sensitivity of 80.9 and a
specificity of 28.5 for the Waterlow scale (grade 2+ PU) based on
a cut-off score of ≤ 15, a follow-up period point > 1 week (LOW
QUALITY).93
Cubbin-Jackson scale:
o

•

Area under the receiver-operating curve:
o Two studies showed a mean AUC of 87.0 (range 83.0 to 90.0) for
the Cubbin-Jackson scale (ICU) indicating a good discriminating
power (LOW QUALITY).69,84

•

Predictive ability for different cut-off values:
o One study (ICU population) showed a sensitivity of 88.6 and a
specificity of 61.0 for the Cubbin-Jackson scale based on a cut-off
score of ≤ 24 and a follow-up period point > 1 week (LOW
QUALITY).84
o One study (ICU population) showed a sensitivity of 95.0 and a
specificity of 81.6 for the Cubbin-Jackson scale based on a cut-off
score of ≤ 28 and a follow-up period point > 1 week (LOW
QUALITY).69
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Braden-Q scale:
•

Area under the receiver-operating curve:
o One study showed an AUC of 83.0 (95% CI 76.0-91.0) for the
Braden-Q scale (paediatric ICU) indicating a good discriminating
power (LOW QUALITY).61

•

Predictive ability for different cut-off values:
o One study (paediatric ICU population) showed a sensitivity of 75.6
and a specificity of 67.8 for the Braden-Q scale based on a cut-off
score of ≤ 15 and a follow-up period point > 1 week (LOW
QUALITY).61
o One study (paediatric ICU population) showed a sensitivity of 88.4
and a specificity of 58.1 for the Braden-Q scale based on a cut-off
score of ≤ 16 and a follow-up period point > 1 week (LOW
QUALITY).61
o One study (paediatric ICU population) showed a sensitivity of 91.9
and a specificity of 44.1 for the Braden-Q scale based on a cut-off
score of ≤ 17 and a follow-up period point > 1 week (LOW
QUALITY).61
Clinical judgement:
•

Predictive ability:
o Two studies (general population) showed a mean sensitivity of
50.9 (range 50.0-51.7) and a corresponding specificity of 68.9
(range 58.1-79.7) for clinical judgement based on a follow-up
period point > 1 week (LOW QUALITY).82,91
Braden scale versus Norton scale versus Waterlow scale:

•

Predictive ability:
o One study examined the Braden, Norton and Waterlow scale in
the same patient sample (general population). The scales had a
similar discriminating power (55.0 versus 56.0 versus 61.0) (LOW
QUALITY).80,83
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Braden scale versus Norton scale versus Fragmment scale:

Waterlow scale at different time points

•

Predictive ability:
o One study examined the Braden, Norton and Fragmment scale in
the same patient sample (general population). The scales had a
similar discriminating power (74.0 versus 74.0 versus 79.0) (LOW
QUALITY).59,62,67,80,83
Braden scale versus Cubbin-Jackson scale versus Douglas scale:

•

•

•

Predictive ability:
o One study examined the Braden, Cubbin-Jackson and Douglas
scale in the same patient sample (ICU population). The CubbinJackson scale had a higher discriminating power compared to the
Braden and Douglas scale (LOW QUALITY).69,84
Braden scale versus Cubbin-Jackson scale versus Song and Choi scale:

•

Predictive ability:
o One study examined the Braden, Cubbin-Jackson and Song and
Choi scale in the same patient sample (ICU population). The
Cubbin-Jackson scale had a higher discriminating power
compared to the Braden and Song and Choi scale (LOW
QUALITY).69,84
Braden scale versus modified Braden scale

•

Predictive ability:
o One study examined the Braden and modified Braden scale in the
same patient sample (general population). The Braden scale had
a higher discriminating power compared to the modified Braden
scale (LOW QUALITY).59
Braden scale at different time points

•

Predictive ability:
o One study examined the Braden scale at different times points in
the same patient sample (ICU population). The Braden scale at
different time point had similar discriminating power (48 hours, 4
and 6 days) (VERY LOW QUALITY).69,84,88,94
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Predictive ability:
o One study examined the Waterlow scale at different times points
in the same patient sample (general population). The Waterlow
scale after 48 hours had the highest discriminating power
compared to 4 and 6 days (VERY LOW QUALITY).52,60 83,85
Other scales:
The Douglas scale, the Fragmment scale, the Song and Choi scale,
The Northern Hospital Pressure Ulcer Prevention Plan were examined
in four studies and revealed a fair to good discriminating power
(MODERATE TO LOW QUALITY).69,78,80,84

3.2.4
•
o

o

•
o
o

o

Conclusion

Clinical effectiveness
There is no sound evidence base that supports superior
clinical effectiveness of one risk assessment approach over
another in the prevention of pressure ulcer development.
In addition, study results should be interpreted with caution,
because studies had a very low quality and included patients
with and without a pressure ulcer at start of the study.
Predictive ability
No clear conclusions about the prognostic ability of risk
assessment tools can be drawn.
None of the risk assessment tools being studied and none of
their thresholds outperform the others. A large heterogeneity
between studies in terms of population, reported cut-off
scores, and time points of assessment has been illustrated.
In addition, the included studies in this review had high to
very high risk of bias.
Evidence on risk-assessment tools that are not wide-spread
indicated a fair to very good discriminating power and good
sensitivity and specificity. However, these results are based
on single studies.
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3.2.5
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Recommendations and Best practices for clinical practice

Recommendation

Strength of
Recommendation

Level of
Evidence

A structured approach for risk assessment should be used to identify individuals at risk of developing pressure
ulcers. This structured approach should include all of following components:

Strong

Very Low

•

Clinical judgement informed by knowledge of key risk factors;

•

The use of a risk assessment tool. As clinical studies do not demonstrate the superiority of one risk
assessment tool over another, decisions about which risk assessment tool (Braden, Norton, Waterlow…)
to be used should be based on the intended population (adults, children, elderly,…) and the intended care
setting (intensive care units, general wards, paediatrics, home care…) and the experience and expertise
of the healthcare staff;

•

A comprehensive skin assessment to evaluate any alterations to intact skin.

Best Practices
Pressure ulcer risk assessment should be performed at the first contact with the individual. Reassessment should be undertaken at regular time intervals and
if there is any change in the individual’s medical condition. The decision on time intervals should be based on an individual basis.
Clinical judgment should take into account several key risk factors such as reduced mobility, immobility, pressure, shear, sensory impairment, acute
deterioration of general health status, incontinence, reduced level of consciousness, advanced age, previous history of pressure damage, vascular disease,
under-nutrition, poor hydration status (non-limitative list).
Risk assessment should be documented and made accessible to all members of the multidisciplinary team.
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Skin assessment

3.3.1
3.3.1.1

Clinical effectiveness
Introduction

A structured skin assessment is widely considered to be an integral part of
a comprehensive pressure ulcer prevention strategy.5 Multiple methods
can be used to observe the skin for early signs of pressure ulcer
development. The most commonly used method in clinical practice is
diascopy (finger method or transparent disk method). If applying the finger
method, an amount of pressure is applied on the erythema of the skin
(mainly over a bony prominence). If the erythema does not disappear
when the finger is being removed, the erythema is considered to be nonblanchable (Category I pressure ulcer). The transparent disk method
includes the use of a plastic transparent plastic to press on the erythema. If
the erythema under the transparent disk does not blanch, it is regarded to
be non-blanchable erythema. An increase or decrease in skin temperature
can also be indicative of pressure damage. An increase in temperature at
the area can indicate inflammation or infection, whereas cool skin may
indicate poor perfusion and ischaemia. Assessing skin temperature may
be particularly important in patients with darker skin, where the more
evident area of erythema is not visible.
The aim of this review was to guide health care professionals in their
decision making about which method for skin assessment is most
appropriate to detect individuals at risk for pressure ulcer prevention. This
review includes two parts. In a first review we will focus on the clinical
effectiveness of three skin assessment methods (i.e. diascopy; finger
method; skin temperature) as part of a complex intervention for pressure
ulcer prevention.
A second review will focus on the prognostic ability of a wide variety of skin
assessment methods (ultrasonography, ultrasound, durometer/durometry,
diascopy, elastometer, haptic finger, multispectral imaging device, multiwavelength imaging, multispectral images, digital colour images, clinical
assessment, transcutaneous oximetry, thermographic scanner, tympanic
thermometers (to measure skin temperature), doppler blood flowmetry,
laser, doppler imaging).

3.3.1.2
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Review question

What is the clinical effectiveness of skin assessment methods in the
prevention of pressure ulcers?

3.3.1.3

Clinical evidence

One randomized controlled trial of Vanderwee et al. (2007b) was included
in this review.95 In this study, the authors studied the effectiveness of using
“daily skin assessment with transparent disk” as the only risk assessment
strategy in the prevention of pressure ulcer incidence. If non-blanchable
erythema appeared, preventive measures were started. They compared
this with the use of a Braden score in combination with daily skin
assessment using a transparent disk. In this control group preventive
measures were started when non-blanchable erythema was observed or in
case of a Braden-score of ≤17.
Quality of Studies
The included study had an adequate sample size (without drop-outs),
reported on sequence generation and allocation concealment. Only
blinding was not possible due to practical and ethical reasons. In appendix
3 the level of evidence can be found per outcome after applying the
GRADE-methodology. The evidence base for all outcomes has been rated
as moderate quality.
Evidence statements
•

One study (n=1 617) showed that there is no difference between skin
assessment with transparent disk (NBE, non-blanchable erythema)
and skin assessment with transparent disk combined with the Braden
scale (control) for the assignment of preventive measures to reduce
pressure ulcer incidence (grade 2-4) (MODERATE QUALITY).95

•

One study (n=1 617) showed that time to development of pressure
ulcers (grade 2-4) was shorter for skin assessment with transparent
disk (NBE) than for skin assessment with transparent disk combined
with the Braden scale (control) (MODERATE QUALITY).95
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3.3.2.1
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Prognostic
Review question

What is the predictive ability of skin assessment methods for pressure
ulcer risk?

3.3.2.2

Clinical evidence

Four prognostic studies60,96-98 were included in this review. Sensitivity and
specificity were re-calculated by using the raw data as presented in the
individual studies.
Quality of Studies
In general the quality of the studies was poor. The absence of a
description of patient enrolment or use of a consecutive sampling, the
absence of an imputation technique, and an event rate lower than 100
were the most important methodological flaws60,96-98. In addition, two
studies96,98 had an unclear duration of the follow-up period and one study98
had significant missing data. Moreover, patients received preventive
measure which influenced the results on predictive validity. In appendix 4
the level of evidence can be found per scale for studies reporting on the
area under the receiver operating characteristics curve. The evidence base
for all scales has been rated as low to very low quality.
Evidence statements
Sensitivity and specificity are the most commonly used and recommended
statistics for evaluating the predictive validity of pressure ulcer risk
assessment scales and skin assessment methods, assuming that a good
and useful scale or skin assessment should have both high sensitivity and
high specificity. There is, however, an important difference between a
diagnostic/prognostic screening test and a risk assessment scale or skin
assessment method. In contrast with prognostic and diagnostic tests, skin
assessment methods (and risk assessment scales) are used to identify
patients in need of preventive measures and are intended to contribute to
the prevention of pressure ulcer development. In that way, they differ from
diagnostic/prognostic screening tests. If preventive measures are used, the
probability that a patient will develop a pressure ulcer at the start of the
study will not remain constant until its end. The use of effective prevention
will alter the sensitivity and specificity of the risk assessment scales and
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skin assessment methods. The results should therefore be considered with
caution.
Subjective nursing assessment of moist skin:
•

One study (ICU patients) showed a sensitivity of 76%, a specificity of
65% and a diagnostic odds ratio of 5.9 for the subjective nursing
assessment of moist skin as a predictor for the development of
pressure ulcers (grades 2-4) according to the European Pressure
Ulcer Advisory Panel classification system (LOW QUALITY).60
Subjective nursing assessment of oedematous skin:
•

One study (ICU patients) showed a sensitivity of 64%, a specificity of
77% and a diagnostic odds ratio of 5.7 for the subjective nursing
assessment of oedematous skin as a predictor for the development of
pressure ulcers (grades 2-4) according to the European Pressure
Ulcer Advisory Panel classification system (LOW QUALITY).60
Subjective nursing assessment of mottled skin:
•

One study (ICU patients) showed a sensitivity of 33%, a specificity of
92% and a diagnostic odds ratio of 5.4 for the subjective nursing
assessment of mottled skin as a predictor for the development of
pressure ulcers (grades 2-4) according to the European Pressure
Ulcer Advisory Panel classification system (LOW QUALITY).60
Subjective nursing assessment of livid skin:
•

One study (ICU patients) showed a sensitivity of 31%, a specificity of
92% and a diagnostic odds ratio of 5.0 for the subjective nursing
assessment of livid skin as a predictor for the development of pressure
ulcers (grades 2-4) according to the European Pressure Ulcer
Advisory Panel classification system (LOW QUALITY).60
Subjective nursing assessment of centralised circulation:
•

One study (ICU patients) showed a sensitivity of 71%, a specificity of
70% and a diagnostic odds ratio of 5.8 for the subjective nursing
assessment of centralised circulation as a predictor for the
development of pressure ulcers (grades 2-4) according to the
European Pressure Ulcer Advisory Panel classification system (LOW
QUALITY).60
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Subjective nursing assessment of cyanosis:
•

One study (ICU patients) showed a sensitivity of 45%, a specificity of
81% and a diagnostic odds ratio of 3.5 for the subjective nursing
assessment of cyanosis as a predictor for the development of
pressure ulcers (grades 2-4) according to the European Pressure
Ulcer Advisory Panel classification system (LOW QUALITY).60
Subjective nursing assessment of reddened skin:
•

One study (ICU patients) showed a sensitivity of 69%, a specificity of
70% and a diagnostic odds ratio of 5.1 for the subjective nursing
assessment of reddened skin as a predictor for the development of
pressure ulcers (grades 2-4) according to the European Pressure
Ulcer Advisory Panel classification system (LOW QUALITY).60
Subjective nursing assessment of hyperaemic skin:
•

One study (ICU patients) showed a sensitivity of 21%, a specificity of
91% and a diagnostic odds ratio of 2.9 for the subjective nursing
assessment of reddened skin as a predictor for the development of
pressure ulcers (grades 2-4) according to the European Pressure
Ulcer Advisory Panel classification system (LOW QUALITY).60
Presence of blanchable erythema assessed by the finger test:
•

One study (hospitalized patients) showed a sensitivity of 75%, a
specificity of 77% and a diagnostic odds ratio of 9.9 for the
assessment of blanchable erythema by the finger test as a predictor
for the development of pressure ulcers according to the European
Pressure Ulcer Advisory Panel classification system (LOW
QUALITY).96

•

Two studies showed a wide range of specificity and diagnostic odds
ratios.96,98 One study showed a sensitivity of 75%, a specificity of 76%
and a diagnostic odds ratio of 9.4 for the assessment of blanchable
erythema by the finger test as a predictor for the development of PU
(grades 2-4) according to the European Pressure Ulcer Advisory
Panel classification system.96 The other study showed a sensitivity of
75%, a specificity of 10% and a diagnostic odds ratio of 0.33 for the
assessment of blanchable erythema by the finger test as a predictor
for the development of pressure ulcers (grades 2-4) according to the
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European Pressure Ulcer Advisory Panel classification system (LOW
QUALITY).98
Thermography:
•

One study (hospitalized patients) showed a sensitivity of 100%, a
specificity of 74% and a diagnostic odds ratio of 36.7 for thermography
(presence of thermal anomaly – an area of the skin at least 1°C
warmer than the surrounding skin) as a predictor for the development
of skin breakdown (LOW QUALITY).97
Presence of non-blanchable erythema assessed by the finger test:

•

One study (surgical in-patients) showed a sensitivity of 73%, a
specificity of 74% and a diagnostic odds ratio of 8.0 for the
assessment of non-blanching erythema by the finger test as a
predictor for the development of pressure ulcers (grades 2-4)
according to the European Pressure Ulcer Advisory Panel
classification system (LOW QUALITY).98
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3.3.3

Conclusion

•
o

Clinical effectiveness
One single RCT provided evidence of moderate quality that
the time to develop a pressure ulcer was significantly longer
when the start of preventive measures was based on a
combined approach of risk and skin assessment (i.e. Braden
score in combination with daily skin assessment with
transparent disk: preventive measures were started when
non-blanchable erythema appeared or in case of a Bradenscore of ≤17) compared to a decision based on daily skin
assessment with transparent disk only (i.e. preventive
measures were started when non-blanchable erythema
appeared). However, there was no difference in effect on
pressure ulcer incidence.

•
o

Predictive ability
No clear conclusions about the prognostic ability of skin
assessment methods can be drawn due to large
heterogeneity between studies in terms of results,
population, reported assessment methods and timing of the
performed assessments.
One study (hospitalized patients) showed a sensitivity of
100% and a specificity of 74% for thermography (presence of
thermal anomaly – an area of the skin at least 1°C warmer
than the surrounding skin) as a predictor for the
development of skin breakdown.
One study (surgical in-patients) showed a sensitivity of 73%
and a specificity of 74% for the assessment of nonblanchable erythema by the finger test as a predictor for the
development of pressure ulcers (grades 2-4) according to the
European Pressure Ulcer Advisory Panel classification
system. Two studies investigating the predictive ability of
blanchable erythema by the finger test illustrated similar
sensitivity rates (75%) but a wide range in specificity (10% 76%).

o

o

KCE Report 193

KCE Report 193

3.3.4

Prevention Pressure Ulcers

29

Recommendation and Best practices for clinical practice

Recommendation

Strength of
Recommendation

Level of
Evidence

A comprehensive head-to-toe skin assessment with special attention to vulnerable areas (especially bony
prominences) should be part of a structured risk assessment approach.

Strong

Low

Best Practices
Skin assessment should be an integral part of routine care and the frequency of inspection may need to be adapted in response to the changes in the
individual’s condition (improvement or deterioration) and level of risk.
Inspect the skin regularly for signs of redness and non-blanchable erythema. Skin assessment should also include assessment for localized heat, oedema, or
induration (hardness).
Observe the skin for pressure damage caused by medical devices.
With individuals with darkly pigmented skin, consider an individual at risk when there are:
•

purplish/bluish localised areas of skin;

•

localised heat which, if tissue becomes damaged, is replaced by coolness;

•

localised oedema;

•

localised induration.

Any skin changes should be documented, made accessible and communicated to the members of the multidisciplinary team.
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Skin massage
Introduction

One of the practices still widely used to prevent development of pressure
ulcers is massage. Although massage is internationally no longer officially
recommended as a preventive method, the technique is still practiced in
many health care settings.5 The aim of this review is to study the clinical
effectiveness of massage as an intervention to prevent pressure ulcer
development.

3.4.2

Review question

3.4.3.1
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Quality of studies

The quality of the included study was poor. The absence of power
calculations, correct randomization procedures and blinded assessments
were the most important methodological flaws. In addition, analyses were
not corrected for clustering. The number of patients included was small
(N=79) and analysis were not corrected for clustering. Grades of pressure
ulcers developed during the study were not reported. In appendix 5 the
level of evidence can be found per outcome after applying the GRADEmethodology. The evidence base for all outcomes has been rated as very
low quality.

What is the clinical effectiveness of skin massage in the prevention of
pressure ulcers?

3.4.3.2

3.4.3

•

One cross-over study (n= 49) showed that there may be no clinical
difference between the group that received massage with indifferent
cream (Vaseline) and position change compared to the group that only
received position change for reducing the incidence of pressure
ulcers, but the direction of effect favoured the position change only
(VERY LOW QUALITY).99

•

One cross-over study (n= 37) showed that position change only is
potentially more clinical effective to reduce the incidence of pressure
ulcers compared to massage with DMSO cream in combination with
position change (VERY LOW QUALITY).99

•

One cross-over study (n= 60) showed that massage with indifferent
cream (Vaseline) in combination with position change is potentially
more clinical effective to reduce the incidence of pressure ulcers
compared to massage with DMSO cream in combination with position
change (VERY LOW QUALITY).99

Clinical evidence

One randomized clustered double-blind cross-over clinical trial was
included in this review.99 This trial assessed the effectiveness of massage
with dimethyl sulfoxide (DMSO) or Vaseline added to position change in
preventing pressure ulcers compared with position change only. Residents
of 8 Dutch nursing homes received either position change only or massage
with position change. The first product (Vaseline or DMSO) was used
during 4 weeks (period 1), and after a wash-out period of 2 weeks, the
other product (DMSO or Vaseline) during 4 weeks (period 2). Crossover
design was judged to be inappropriate here since authors are reporting the
number of patients with pressure ulcers. People who have had the
outcome (PU) in period 1 should not be entered in period 2 (because
different population compared to the start of period 1 and they have
already had the event) and because there may be a time dependence to
pressure ulcer development. For these reasons only the data of period 1
are used. Patient acceptability and skin damage as critical outcomes were
not covered by the study.
No studies focusing on children were found.

Evidence statements

Proportion of people developing pressure ulcers

3.4.4

Conclusion

One study was identified that evaluated clinical effectiveness of skin
massage for the prevention of pressure ulcers. This study was not
sufficiently powered to detect benefit or rule out harm of skin
massage in the prevention of pressure ulcers. No evidence could be
retrieved on patient acceptability or skin damage.
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Recommendation and Best practice for clinical practice

Recommendation

Strength of
Recommendation

Level of
Evidence

Skin massage and rubbing, particularly over bony prominences, should be avoided to prevent pressure ulcers.

Strong

Very Low

Best Practice
The clinical effectiveness of various types of skin products (e.g. creams, ointments) being intended for other purposes (such as skin hydration, skin
protection) was not studied for this guideline. Applying such products requires a gentle application technique; rubbing of the skin should be avoided.

3.5
3.5.1

Repositioning
Introduction

Patient repositioning is considered to be an integral component of a
pressure ulcer management strategy. The aim of patient repositioning (or
turning) is to relieve pressure and shear on particular body parts being at
risk for pressure ulcer development. This pressure can result in sustained
deformation of the tissues (skin, muscle, underlying structures) and in
ischemia of the affected area. Repositioning may vary in terms of (1)
frequency, (2) postures, and (3) methods. In practice, repositioning
methods include both small shifts in position undertaken by the patient,
and full support for lateral repositioning by healthcare professionals.
Literature recommends different postures, the 90° laterally inclined, prone,
and 30° tilt position being mentioned mostly 5.
The aim of this review was to guide clinicians in their decision making
about (1) frequency, (2) postures, and (3) methods for repositioning to be
used for the prevention of pressure ulcers.

3.5.2

Review question

How and at what frequency should repositioning be undertaken for
prevention of pressure ulcers?

3.5.3

Clinical evidence

We searched for randomised trials assessing effectiveness of repositioning
for the prevention of pressure ulcers in patients of all ages in any setting.
Nine randomized controlled trials (three cluster randomised trials100,101,15
and six parallel RCTs102-107 were included in this review.
Included populations varied from geriatric patients to critically ill infants and
children, all assessed in different inpatient hospital settings. Four trials
included geriatric patients with a mean age of 80 years, one trial included
acute in-patients with a mean age of 70 years and the sixth trial included
infants and children. Two studies regarding turning tables were included in
the Cochrane Review ‘Support surfaces for the prevention of pressure
ulcers’108. However, these studies were included in this review about
repositioning since they were deemed to be more related to repositioning
than to redistributing devices.
Studies looked at different reposition techniques applied at different time
intervals. For the purpose of this review, the trials have been grouped and
analysed in five different comparisons:
•

Repositioning (frequent turning with or without the use of pressure
reducing mattress) versus no repositioning (standard care without
turning);100

•

Different frequencies of repositioning;100,15,103
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•

Different positions for repositioning – 30° tilt position versus 90° lateral
and supine position101,107 and semi recumbent position (i.e., 45°
position of the head and back) versus standard care (supine
position)104;

•

Different positions for repositioning – prone/semi
positioning versus control supine positioning;102

3.5.3.1

One study (n=569) showed there is potentially no clinical difference
between the group that received frequent turning (3 hourly) and the
group that received standard care for reducing the incidence of
pressure ulcers (Grade 1 - non-blanching erythema), but the direction
of the effect of the estimate could favour either intervention (VERY
LOW QUALITY).100

•

One study (n=577) showed there is potentially no clinical difference
between the group that received pressure reducing mattress in
combination with less frequent turning (4 hourly) compared to the
group that received standard care for the incidence of pressure ulcer
(Grade 1 - non-blanching erythema), but the direction of the effect of
the estimate could favour either intervention (VERY LOW
QUALITY).100

•

One study (n=578) showed there is potentially no clinical difference
between the group that received a pressure-reducing mattress in
combination with less frequent turning (6 hourly) and the group that
received standard care for the incidence of pressure ulcers (Grade 1 non-blanching erythema), but the direction of the effect of the estimate
could favour either intervention (VERY LOW QUALITY).100

•

One study (n=574) showed that frequent turning (2 hourly) is clinically
more effective at reducing the incidence of pressure ulcers (Grade 2
and above) compared to the group that received standard care (LOW
QUALITY).100

•

One study (n= 569) showed that frequent turning (3 hourly) is
potentially clinically more effective at reducing the incidence of
pressure ulcers (Grade 2 and above) compared to the group that
received standard care (VERY LOW QUALITY).100

•

One study (n=577) showed that the use of a pressure reducing
mattress in combination with less frequent turning (4 hourly) is
clinically more effective at reducing the incidence of pressure ulcers
(Grade 2 and above) compared to the group that received standard
care (LOW QUALITY).100

Quality of studies

In general the methodological quality of the included studies was poor. The
majority of studies were not blinded15,101-103,106 and did not use an intentionto-treat analysis15,100,101,103,105,106. Four studies had unclear allocation
concealment.15,103,105,106, In addition, power calculation was only done in
four studies15,100,101,104. Moreover two of these studies had a sample size
lower than the desired power151,01. Four of the remaining studies had a
small sample size. In appendix 6 the level of evidence can be found per
outcome after applying the GRADE-methodology. The evidence base for
all outcomes has been rated as being of low or very low quality.

3.5.3.2

•

recumbent

•
Turning tables for repositioning.105,106
Trials reported the incidence of pressure ulcers (proportion of participants
developing pressure ulcers, Grades I-IV)15,101,107, the ‘time to pressure
ulcer development’ and patient tolerability.
Included studies had varying time periods (ranging from one night to 5
weeks). Cluster randomised trials and trials including children102 have been
analysed separately.

Evidence statements

Repositioning compared to no repositioning
Proportion of people developing pressure ulcers
•

One study (n=574) showed there is potentially no clinical difference
between the group that received frequent turning (2 hourly) compared
to the group that received standard care for reducing the incidence of
pressure ulcers (Grade 1 - non-blanching erythema), the direction of
effect favoured standard care (standard hospital mattress) (VERY
LOW QUALITY).100
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One study (n=574) showed that the use of a pressure reducing
mattress in combination with less frequent turning (6 hourly) is
clinically more effective at reducing the incidence of pressure ulcers
(Grade 2 and above) compared to the group that received standard
care (LOW QUALITY).100

•

One study (n=121) showed there may be no clinical difference
between the group that received frequent turning (3 hourly) compared
to the group that used a pressure reducing mattress in combination
with less frequent turning (6 hourly) for reducing the incidence of
pressure ulcer (Grade I non-blanching erythema), the direction of the
estimate of effect could favour either intervention (VERY LOW
QUALITY).100

Different frequencies of repositioning
Proportion of people developing pressure ulcers
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•

•

One study (n=121) showed there may be no clinical difference
between the group that received frequent turning (2 hourly) compared
to the group that received frequent turning (3 hourly) for the incidence
of pressure ulcer (grade 1 - non-blanching erythema), the direction of
the estimate of effect could favour either intervention (VERY LOW
QUALITY).100

One study (n=129) showed there may be no clinical difference
between the two groups that used a pressure reducing mattress in
combination with less frequent turning (4 versus 6 hourly) for reducing
the incidence of pressure ulcers (Grade 1 - non-blanching erythema),
the direction of effect could favour either intervention (VERY LOW
QUALITY).100

•

•

One study (n=129) showed there is potentially no clinical difference
between the group that received frequent turning (2 hourly) compared
to the group that used a pressure reducing mattress in combination
with less frequent turning (4 hourly) follow up for the incidence of
pressure ulcers (Grade I - non-blanching erythema), the direction of
the effect favoured the 4 hour turning and pressure-reducing mattress
(VERY LOW QUALITY).100

One study (n=235) showed there may be no clinical difference
between repositioning with unequal time interval (2 hours in a lateral
position and 4 hours in a supine position) compared to repositioning
with equal time interval (4 hourly) for reducing the incidence of
pressure ulcers (Grade 2 and above) but the direction of the estimate
off effect could favour the unequal time interval(VERY LOW
QUALITY).15

•

•

One study (n=126) showed there may be no clinical difference
between the group that received frequent turning (2 hourly) compared
to the group that used a pressure reducing mattress in combination
with less frequent turning (6 hourly) for reducing the incidence of
pressure ulcers, the direction of the estimate of effect could favour
either intervention (Grade I - non-blanching erythema) (VERY LOW
QUALITY).100

One study (n=19) showed there may be no clinical difference between
the group that received repositioning with unequal time interval (small
unscheduled shifts) compared to the group that received repositioning
with equal time interval (2 hourly) at 2 weeks follow up for the
incidence of pressure ulcers (Grade 2 and above), but the direction of
the estimate of effect could favour the equal time interval (2 hourly)
(VERY LOW QUALITY).103

•

•

One study (n=124) showed there may be no clinical difference
between the group that received frequent turning (3 hourly) compared
to the group that used a pressure reducing mattress in combination
with less frequent turning (4 hourly) for reducing the incidence of
pressure ulcers (Grade I - non-blanching erythema), but the direction
of the estimate of effect could favour either intervention (VERY LOW
QUALITY).100

One study (n=121) showed the 2 hourly turning scheme may be more
clinically effective for reducing the incidence of pressure ulcers (Grade
2 and above) when compared to the 3 hourly turning scheme (VERY
LOW QUALITY).100

•

One study (n=129) showed a pressure reducing mattress in
combination with less frequent turning (4 hourly) is potentially more
clinically effective in reducing pressure ulcers (Grade 2 and above)
when compared to frequent turning (2 hourly) (VERY LOW
QUALITY).100

34

•

•

•

•

Prevention Pressure Ulcers

One study (n=126) showed there may be no clinical difference
between the group that received frequent turning (2 hourly) compared
to the group that used a pressure reducing mattress in combination
with less frequent turning (6 hourly) for reducing the incidence of
pressure ulcers (grade 2 and above), the direction of the estimate of
effect could favour either intervention (VERY LOW QUALITY).100
One study (n=124) showed a pressure reducing mattress in
combination with less frequent turning (4 hourly) is clinically more
effective at reducing the incidence of pressure ulcers (Grade 2 and
above) when compared to frequent turning (3 hourly) (VERY LOW
QUALITY).100
One study (n=121) showed a pressure reducing mattress in
combination with less frequent turning (6 hourly) may be clinically
more effective at reducing the incidence of pressure ulcers (Grade 2
and above) compared to the 3 hourly turning scheme (VERY LOW
QUALITY).100
One study (n=129) showed the use of a pressure reducing mattress in
combination with less frequent turning (4 hourly) is potentially more
clinically effective at reducing the incidence of pressure ulcers (Grade
2 and above) when compared to the use of a pressure reducing
mattress in combination with 6 hourly turning scheme (LOW
QUALITY).100

position of the head and back) when compared to the group that
received supine positioning (standard care) for reducing the incidence
of pressure ulcers (Grade I-IV), the direction of the estimate of effect
could favour either intervention (LOW QUALITY).104
•

One study (n=213) reported evidence of the 30° tilt (3 hourly at night)
(26 days, range 3 days) to pressure ulcer development compared to
90° lateral position (6 hourly at night) (17 days, range 24 days) but no
other statistics were reported. The clinical importance is unknown
(VERY LOW QUALITY).101

•

One study (n=213) reported that 22% of patients could not tolerate
repositioning using the 30° but the results were only given for one arm
of the trial. The clinical importance is unknown (VERY LOW
QUALITY).107

Turning tables
•

Two studies (n=151) showed there may be no clinical difference
between a kinetic treatment table and standard care for reducing the
incidence of pressure ulcers (all grades), but the direction of the
estimate of effect could favour the standard care (VERY LOW
QUALITY).106,105

•

One study (n=86) reported evidence for a kinetic treatment table and
standard care for the time in hospital. The number of days in hospital
was 6.7 for the kinetic treatment table and 11.6 days for standard
care. The clinical importance is unknown.106

Different positions for repositioning
Proportion of people developing pressure ulcers
•

One study (n=213) showed that repositioning using the 30° tilt (3
hourly at night) is potentially more clinically effective at reducing
pressure ulcers (Grade I - IV) when compared to the 90° lateral
position (6 hourly at night) (VERY LOW QUALITY).101

•

One study (n=46) showed that the 90° lateral position (at night) may
be more clinically effective at reducing the incidence of pressure
ulcers (Grade 1: non-blanching erythema) when compared to the 30°
tilt over one night (VERY LOW QUALITY).107

•

One study (n=221) showed there may be no clinical difference
between the group that received semi recumbent positioning (45°

KCE Report 193

Critically ill infants and children: different positions for repositions
(prone positioning) versus control (supine positioning)
Proportion of people developing pressure ulcers
•

One study (n=102) showed supine positioning (2 hour cyclic rotation)
may be more clinically effective at reducing pressure ulcers (Grade 2
and above) when compared to prone positioning (VERY LOW
QUALITY).102
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Conclusion

•

There was evidence that repositioning
repositioning is clinically effective.

•

No sound evidence was found for clear differences between
different repositioning schedules. However, to reduce the
incidence of pressure ulcers grade 2 or above, there is a potential
clinical effectiveness of 4 or 6 hour turning combined with a
pressure-reducing mattress compared to 2-3 hour turning on a
standard institutional mattress, 4 hour turning combined with a
pressure-reducing mattress compared to a 6 hour turning
combined with a pressure-reducing mattress.

•

One study showed that positioning using 30° tilt every 3 hours at
night is potentially more effective at reducing all grades of
pressure ulcer compared to 90° lateral every 6 hours at night.

•

These conclusions should be interpreted with caution, because
all studies had a low or very low quality.

3.5.5
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Recommendations and Best practices for clinical practice

Recommendation

Strength of
Recommendation

Level of
Evidence

A repositioning protocol (including specifications about posture and frequency) should be established and
documented for each person at risk for pressure ulcer development.

Strong

Very Low

Individuals being at risk for pressure ulcer development should be repositioned. The frequency and method for
repositioning and the posture should be determined and adapted based on an individual assessment and
should take into account:

Strong

Very Low

•

the level of risk;

•

the individual’s medical condition;

•

the individual’s skin condition;

•

the individual’s level of activity and mobility;

•

the individual’s comfort;

•

the individual’s overall plan of care;

•

the characteristics of the support surface.
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Repositioning – lying position:
•

Repositioning using the 30° tilted side-lying position is recommended if the individual can tolerate it and
her/his medical condition allows (back supported and sacrum free).
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Strong

Very Low
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Best Practices
Repositioning technique:
•

Repositioning should be undertaken (alternately, right side, back, left side) if the individual can tolerate this and her/his medical condition allows. Also the
prone position can be considered. Avoid postures that increase pressure, such as the 90-degree side-lying position, or the semi-recumbent position.

•

Increase the contact surface between the individual and the support surface to redistribute and reduce the pressure maximally on the individual’s skin
and underlying tissue.

•

Avoid the skin being exposed to pressure or shearing forces.

•

Avoid positioning the individual on a bony prominence, especially if non-blanchable erythema is present.

•

Manual handling devices should be used correctly (Lift – don’t drag – the individual) in order to minimise shear and friction damage. After manipulation of
the individual, any slings, hoists, sleeves or other parts of the handling equipment being used should be removed immediately if they can damage the
skin (a slide sheet can be tolerated and helps to prevent shear forces in combination with a good posture).

•

If sitting in a more upright position in bed is needed, a head-of-bed elevation of more than 30° and (a subsequent) slouched position (increasing
pressure and shear on the sacrum and coccyx) should be avoided. A Semi-Fowler's position (the head of the bed at approximately 30° and the knees in
30° flexion) should be used if the individual is lying in a supine position.
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30°
30°

•

Avoid pressure of medical devices or other materials directly on the skin and underlying tissue (e.g. tubes, drainage systems, syringes, caps….).

Repositioning schedule:
•

Assess the individual’s skin condition and general comfort on a regular basis. If the individual is not responding to the repositioning regimen as being
expected (e.g. if a not-preexisting category I pressure ulcer occurs), the frequency, method, and applied postures for repositioning should be
reconsidered, documented and made accessible to all members of the multidisciplinary team.

Repositioning seating:
•

Position the individual so as to maintain his/her full range of normal activities. Make sure that everything he/she needs is in reach;

•

The time that individuals at risk for pressure ulcer development are seated in a chair should be limited. The time an individual is seated in a chair should
be determined and continuously adapted based on an individual assessment and should take into account comfort/dignity, the overall plan of care, the
medical condition, and the characteristics of the pressure relieving devices used;

•

Position a seated individual in a posture so as to maintain his/her usual range of activities with minimum pressure and shear forces exerted on the skin
and soft tissues. When sitting upright ensure the individual’s lower limbs are supported in optimal alignment (e.g. 90º at hip, knee and foot). Avoid
positioning hips at an ankle greater than 90º, to minimise pressure on ischial tuberosities. Place the feet of the individual on the ground or on a footstool
or footrest when the feet do not reach the floor. When sitting back in an armchair, position the individual with the feet up and heels offloaded.
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Repositioning - operating room:
In addition to the use of overlays on the operating table, other general preventive measures should be undertaken during surgery:
•

Position the individual in such a way as to reduce the risk of pressure ulcer development, especially by avoiding shear forces.

•

Elevate the heels completely (offload them) in such a way to redistribute the weight of the leg along the calf without putting all the pressure on the
Achilles tendon. The knee should be in flexion and supported.

Repositioning – Patient education:
•

Individuals (or informal carers assisting the individual) who are willing and able should be taught the principles of weight re-distribution and how to
achieve this (if possible combined with active exercises).
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Redistributing devices
Introduction

Pressure-relieving devices (e.g. mattresses/overlays, beds, seat cushions
and sheepskins) are commonly used to help prevent ulcer development.
They are used with the aim to reduce/redistribute the pressure between an
individual and the support surface, to reduce shearing forces and to control
for the local microclimate. Redistributing devices are often used in
combination with repositioning.5,108,109 There are many different types of
redistributing devices available. Therefore, we have conducted a
systematic review with the aim to guide clinicians in their decision making
in daily practice about which redistributing devices to use in the prevention
of pressure ulcers.

3.6.2

Review question

What are the most clinically effective pressure redistributing devices for the
prevention of pressure ulcers?

3.6.3

Clinical evidence

We identified a recent Cochrane review by McInnes et al. (2011)108 that
was adapted and updated for the current review. We quality assured the
Cochrane review108,109 and it was of very high quality. Since it matched the
majority of our protocol we used the information within it to populate our
review for the summary of studies table, forest plots and for the quality
assessment of studies (see Appendix 7).
Changes or additions were made based on differences in the protocol or
for the purposes of GRADE. We removed 7 of the 53 studies that were
included in the Cochrane review. Four studies110-113 were removed from
this review as they included only heel ulcers and will be covered in the heel
ulcer prevention review (see 0). One other study (Economides, 1995)114
was excluded as it looked at wound breakdown rather than incidence of
pressure ulcers. Two other studies (Gentilello, 1988105 and Summer,
1989106) were excluded from this review as they were deemed more
relevant to the repositioning review.
Five additional studies17,115-118 were identified in our search, which were not
included in the review, and have been extracted (see Appendix 7).
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Fifty-one studies in total were included in this review.17,26,51,114-161
This review identified studies in different settings: operating
theatre119,129,146,149, intensive care units117,137,141,153,155,157,160, orthopaedic
ward54,126,128,131,136,144,148,152, accident and emergency ward134, extended
care facilities123-125,127,143, nursing homes17,118,130,142,145, different types of
hospital wards.26,115,120,121,133,139,150,161 Several studies did not specify the
study setting.51,122,132,135,136,138,140,147,151,156,158,159
Evidence from these studies is summarised in the clinical GRADE
evidence profiles (see Appendix 7). See also the study selection, flow
chart, forest plots, study evidence tables and exclusion list in Appendix 7.
Various types of redistributing devices are used, and the Cochrane
review108 categorised them as:
•

Low-tech (non-powered) constant low pressure support surfaces;

•

High-tech support surfaces;

•

Other support surfaces (e.g. operating table overlay, turning
beds/frames, wheelchair cushions and limb protectors).
We adopted this classification to structure the current review. As prespecified in our protocol we looked at grades 2 pressure ulcers and above
as well as all grades of ulcer. This deviates from the Cochrane review
since it included studies regardless of whether grade 1 ulcers were
described separately. However they stated that studies comparing the
incidence of pressure ulcers of grade 2 or greater were more likely to be
reliable.109 Grading systems are variable but from the studies which
reported grades 2 and above separately the EPUAP or NPUAP
classification system5 was most commonly used. For those studies that did
not use the EPUAP/NPUAP and reported grades of ulcer separately the
distinction was usually a break in the skin or worse.
The Cochrane review also found that methods for measuring outcomes
such as comfort, durability, reliability and acceptability were not well
developed. Where data were presented they did give details in the
characteristics of included studies table, but did not incorporate into their
analysis. As these were critical outcomes for this review, we have included
these outcomes in the GRADE evidence tables.
The Cochrane review meta-analysed studies where there was more than
one trial for an outcome which compared similar devices. The results were
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pooled using a fixed effect model, but if heterogeneity (I2 = 50% or above
and the p value was less than 0.10) was found they used a random-effect
model. Authors stated that they assumed that the risk ratio remained
constant for different lengths of follow-up and so were pooled if participants
were followed-up for different lengths of time.109

3.6.3.1

Quality of studies

The Cochrane review indicated that the included primary studies suffered
from major methodological problems such as allocation bias (unclear
randomisation method in 51% of the studies; only 30% of studies detailed
allocation concealment), blinding (blinded for outcome assessment in only
15% of RCTs), incomplete outcome data (unclear or inappropriately
addressed in 52% of the included studies).108 The authors noted that
blinding was not always possible (e.g. difficult to disguise the support
surface, patients were too ill to be removed from their beds to assess for
pressure ulcers) but that means to minimise bias were considered (e.g.
using a second assessor and presenting inter-rater reliability; independent
assessment of photographic evidence of the pressure ulcer status).108
Several of these methodological problems were also present in the 5
additional studies. None of these studies blinded the outcome assessors.
Grisell et al. (2008)116 and Malbrain et al. (2010)117 reported single-blinding
(patients not aware about type of redistributing device). Insufficient details
about randomization (i.e. sequence generation and allocation
concealment) were reported in three studies.116-118 Incomplete outcome
data were adequately addressed in all 5 studies but very high dropout
rates (303 of the 610 randomized patients) were reported by Demarre et
al. (2012)115. In addition baseline-differences (in 30% of studies included in
the Cochrane review) between the intervention and control group were
reported by Brienza et al. (2010)17; (Malbrain et al. 2010)117 and Van Leen
et al. (2011)118. Van Leen et al. (2011)118 reported more pressure ulcer
prone patients (high risk based on Norton) in the intervention group,
Malbrain et al. (2010)117 reported significant differences in per-albumin and
age and Brienza et al. (2010)17 reported slightly fewer males in the
segment foam cushion Group compared to the skin protection cushion
Group.

3.6.3.2
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Evidence statements Low-tech (non-powered) constant
low pressure surfaces

Low tech constant low pressure support surfaces are conforming support
surfaces that mould around the shape of the patient to distribute the body
weight over a large area and include constant low-pressure devices.108,109
They include:
•

Alternative foam mattresses/overlays: these are comfortable and aim
to redistribute pressure over a larger contact area;

•

Gel-filled mattresses/overlays: mode of action as above;

•

Fibre-filled mattresses/overlays: mode of action as above;

•

Air-filled mattresses/overlays: mode of action as above;

•

Water-filled mattresses/overlays: mode of action as above;

•

Bead-filled mattresses/overlays: mode of action as above;

•
Sheepskins: mode of action unclear.
Standard foam hospital mattresses are not considered as CLP for the
purpose of this review. The Cochrane review compared standard foam
hospital mattresses with low specification (low-tech), constant lowpressure (CLP) supports. However, it is important to note that there is not
an international definition of what a standard foam mattress is, and it can
change over time, within countries, and even within hospitals.108
Constant low-pressure supports (CLP) versus standard foam
mattresses (SFM) for pressure ulcer prevention:
•

One study (n=36) showed a cubed foam mattress (COMFORTEX
DECUBE) is potentially more clinically effective at reducing the
incidence of pressure ulcers (grades 2-4) when compared to a
standard foam mattress (standard polypropylene SG40) (VERY LOW
QUALITY).136

•

One study (n=170) showed a softform mattress is more clinically
effective at reducing the incidence of pressure ulcers (grades 2-4)
when compared to a standard foam mattress (LOW QUALITY).133
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•

One study (n=36) showed a cubed foam mattress (COMFORTEX
DECUBE) is potentially more clinically effective at reducing the
incidence of pressure ulcers (all grades) when compared to a standard
foam mattress (standard polypropylene SG40) (VERY LOW
QUALITY).136

•

One study (n=75) showed a bead-filled mattress (BEAUFORT) is
potentially more clinically effective at reducing the incidence of
pressure ulcers (all grades) when compared to a standard foam
mattress (VERY LOW QUALITY).131

•

One study (n=316) suggested a water-filled mattress is potentially
more clinically effective at reducing the incidence of pressure ulcers
(all grades) when compared to a standard foam mattress (VERY LOW
QUALITY).51

•

Two studies (n=644) showed alternative foam pressure-reducing
mattresses (CLINIFLOAT, OMNIFOAM, SOFTFORM, STM5,
THERAREST, VAPOURLUX) are more clinically effective at reducing
the incidence of pressure ulcers (all grades) when compared to
standard foam mattresses (LOW QUALITY).122,152

•

One study (n=1 166) showed there is potentially no clinical difference
between a hi-spec foam mattress/cushion (visco-polymer energy
absorbing foam mattress (CONFORM-ED)) and a standard foam
mattress (KING’s FUND, LINKNURSE, SOFTFOAM, TRANSFOAM,
KING’s FUND MATTRESS with a speNco OR PROPAD mattress
overlay) for reducing the incidence of pressure ulcers (all grades), the
direction of effect favoured the hi-spec foam mattress/cushion (VERY
LOW QUALITY).162
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•

One study (n=170) showed a softform mattress (SOFTFOAM) is more
likely to be scored as adequate for comfort when compared to a
standard foam mattress (130 mm NHS foam mattress) (LOW
QUALITY).133

•

One study (n=170) showed a softform mattress (SOFTFOAM) is more
likely to be scored as comfortable when compared to a standard foam
mattress (130 mm NHS foam mattress) (LOW QUALITY).133

•

One study (n=170) showed a softform mattress (SOFTFOAM) is
potentially more likely to be scored as very comfortable when
compared to a standard foam mattress (130 mm NHS foam mattress),
however there is uncertainty in the size of effect (VERY LOW
QUALITY).133

•

One study (n=706) showed there is no clinical difference between a hispec mattress (visco-polymer energy absorbing foam mattress
(CONFORM-ED)) for comfort rating when compared to a standard
foam mattress (KING’s FUND, LINKNURSE, SOFTFOAM,
TRANSFOAM, KING’s FUND MATTRESS with a speNco OR
PROPAD mattress overlay) (LOW QUALITY).162

•

One study (n=36) reported medians for cubed-mattress
(COMFORTEX DECUBE) vs. standard mattress (standard
polypropylene SG40) for the length of stay in hospital. Median
differences ranged from 4-120 days, no estimate of effect or precision
could be derived (VERY LOW QUALITY).136

Alternative foam mattress vs. standard foam mattress for pressure
ulcer prevention:

•

One study (n=170) showed there is no clinical difference between a
softform mattress (SOFTFOAM) and a standard foam mattress (130
mm NHS foam mattress) for scoring the mattress as very
uncomfortable (LOW QUALITY).133

•

Five studies (n=2 016) showed there is potentially a clinical benefit for
various alternatives of mattresses when compared to standard
mattresses, however there was considerable heterogeneity in results
(VERY LOW QUALITY).122,133,136,152,162

•

One study (n=170) showed there may be no clinical difference
between a softform mattress (SOFTFOAM) and a standard foam
mattress (130 mm NHS foam mattress) for scoring the mattress as
uncomfortable, but the direction of the estimate of effect could favour
either intervention (VERY LOW QUALITY).133

•

Two studies (n=206) showed alternative foam mattresses
(SOFTFOAM) are more clinically effective at reducing the incidence of
pressure ulcers (grades 2-4) when compared to a standard foam
mattress (130 mm NHS foam mattress) (LOW QUALITY).133,136
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Comparisons between alternative foam supports for pressure ulcer
prevention:
•

One study (n=505) showed an alternative foam mattress
(CLINIFLOAT, OMNIFOAM, SOFTFORM, STM5, THERAREST,
VAPOURLUX) is more clinically effective at reducing the incidence of
pressure ulcers (all grades) when compared to standard NHS foam
mattress (REYLON 150mm) (LOW QUALITY).152

•

One study (n=40) showed a foam mattress (MAXIFLOAT) is
potentially more clinically effective at reducing the incidence of
pressure ulcers (all grades) when compared to an foam mattress
overlay (IRIS 3000) (VERY LOW QUALITY).158

•

One study (n=84) showed a solid foam mattress overlay is potentially
more clinically effective at reducing the incidence of pressure ulcers
(all grades) when compared to a convoluted foam mattress overlay
(LOW QUALITY).139

•

One study (n=100) showed there may be no clinical difference
between a pressure-reducing foam mattress (TRANSFOAM) and a
pressure-reducing foam mattress (TRANSFOAMWAVE) at reducing
the incidence of pressure ulcers (all grades), the direction of the
estimate of effect could favour either intervention (VERY LOW
QUALITY).132

•

One study (n=40) showed a foam mattress replacement
(MAXIFLOAT) is potentially more clinically effective at reducing the
incidence of pressure ulcers (grades 2 and above) when compared to
an foam overlay mattress (IRIS 300) (VERY LOW QUALITY).158

•

One study (n=40) reported evidence for foam mattress replacement
(MAXIFLOAT) vs. foam overlay mattress (IRIS 300) for the time to
pressure ulcer development. A value favouring maxifloat was the only
reported statistic (not statistically significant).158
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Comparisons between “low-tech” constant low-pressure supports:
•

One study (n=40) showed an constant low pressure mattress
(CARITAL OPTIMA) is potentially more clinically effective at reducing
the incidence of pressure ulcers (all grades) when compared to a
standard foam mattress (10cm tick foam density 35kg/m³) (VERY
LOW QUALITY).155

•

One study (n=84) showed there may be no clinical difference between
dry flotation mattress (SOFLEX) and dry flotation mattress (ROHO) for
reducing the incidence of pressure ulcers (all grades), but the direction
of the estimate of effect could favours the dry flotation mattress
(ROHO) (VERY LOW QUALITY).126

•

One study (n=84) showed there may be no clinical difference between
dry flotation mattress (SOFLEX) and dry flotation mattress (ROHO)
for reducing the incidence of pressure ulcers (grades 2 and above),
but the direction of the estimate of effect could favours the dry flotation
mattress (ROHO) (VERY LOW).126

•

One study (n=66) showed there may be no clinical difference between
a gel mattress and an air-filled overlay (SOFCARE) (all grades of
ulcer), but the direction of the estimate of effect could favour the gel
mattress (VERY LOW QUALITY).142

•

One study (n=66) showed there may be no clinical difference between
a gel mattress and an air-filled mattress (SOFCARE) for reducing the
incidence of pressure ulcers (grades 2 and above), but the direction of
the estimate of effect could favour the gel mattress (VERY LOW
QUALITY).142

•

One study (n=37) showed a static air mattress (GAY MAR SOFCARE)
may be more clinically effective for reducing the incidence of pressure
ulcers (all grades) compared to a water mattress (LOTUS PXM 3666)
(VERY LOW QUALITY).153

•

One study (n=68) showed there may be no clinical difference between
foam overlay and a silicore overlay (SPENCO) for reducing the
incidence of pressure ulcers (grades 2 and above), but the direction of
the estimate of effect could favour the silicore overlay (SPENCO)
(VERY LOW QUALITY).154
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•

Three studies (n=1 281) showed that Australian medical sheepskin is
clinically more effective than no sheepskin for reducing the incidence
of pressure ulcers (all grades) (VERY LOW QUALITY).138,144,145

•

Three studies (n=1 281) showed that Australian medical sheepskin is
potentially clinically more effective than no sheepskin for reducing the
incidence of pressure ulcers (grades 2 and above) (VERY LOW
QUALITY).138,144,145

•

•

One study (n=74) showed a static air overlay is potentially more
clinically effective at reducing the incidence of pressure ulcers (grades
2 and above) when compared to a cold foam mattress (VERY LOW
QUALITY).118
One study (n=441) reported evidence for Australian medical
sheepskin for comfort ratings. Results were only reported for the
Australian medical sheepskin arm of the group, the clinical importance
is unknown (VERY LOW QUALITY).138
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•

One study (n=84) showed there may be no clinical difference between
dry flotation mattress (SOFLEX) and dry flotation mattress (ROHO) for
comfort scoring of very comfortable, but the direction of the estimate of
effect could favour either intervention (VERY LOW QUALITY).126

•

One study (n=297) reported that a Australian medical sheepskin is
potentially more effective at increasing time to onset of first ulcer when
compared to no Australian medical sheepskin, the clinical effect was
unknown. (VERY LOW QUALITY).138

•

One study (n=543) reported evidence for Australian medical
sheepskin vs. no sheepskin. Number of days to time of onset of first
ulcer was reported but no other results were given, the clinical
importance is unknown (VERY LOW QUALITY).145

3.6.3.3

Evidence Statements “High-tech” pressure supports

“High-tech” pressure supports include:

•

One study (n=297) reported evidence for Australian medical
sheepskin and withdrawal from the study due to discomfort. Results
were only reported for the Australian medical sheepskin arm of the
group, the clinical importance is unknown (VERY LOW QUALITY).144

•

Alternating-pressure mattresses/overlays: patient lies on air-filled sacs
that inflate and deflate sequentially to relieve pressure at different
anatomical sites for short periods; these may incorporate a pressure
sensor;

•

One study (n=84) showed there is no clinical difference between dry
flotation mattress (SOFLEX) and dry flotation mattress (ROHO) for
comfort scoring of very uncomfortable (MODERATE QUALITY).126

•

Air-fluidised beds: warmed air circulates through fine ceramic beads
covered by a permeable sheet; allowing support over a larger contact
area (CLP);

•

One study (n=84) showed there is potentially no clinical difference
between dry flotation mattress (SOFLEX) and dry flotation mattress
(ROHO) for comfort scoring of uncomfortable, the direction of effect
favoured dry flotation mattress (ROHO) (LOW QUALITY).126

•

•

One study (n=84) showed there may be no clinical difference between
dry flotation mattress (SOFLEX) and dry flotation mattress (ROHO) for
comfort scoring of adequate, but the direction of the estimate of effect
could favour either intervention (VERY LOW QUALITY).126

•

One study (n=84) showed there may be no clinical difference between
dry flotation mattress (SOFLEX) and dry flotation mattress (ROHO) for
comfort scoring of comfortable, but the direction of the estimate of
effect could favour either intervention (VERY LOW QUALITY).126

Low-air-loss beds: patients are supported on a series of air sacs
through which warmed air passes (CLP).
This section outlines these three main groups of support.
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reducing the incidence of pressure ulcers (all grades), but the direction
of the estimate of effect could favour either intervention (VERY LOW
QUALITY).120

Alternating-pressure compared with constant low pressure
Alternating-pressure versus standard foam mattress
•

Two studies (n=409) showed that an alternating air mattress/overlay is
more clinically effective at reducing the incidence of pressure ulcers
(all grades) when compared to a standard foam mattress (LOW
QUALITY).51,151

•

One study (n=447) showed there may be no clinical difference
between alternating pressure air mattress (ALPHA-X-CELL) and
visco-elastic foam mattress (TEMPUR) for reducing the incidence of
pressure ulcers (all grades), but the direction of the estimate of effect
could favour either intervention (VERY LOW QUALITY).161

•

One study (n=16) showed there may be no clinical difference between
alternating pressure (NIMBUS 3) vs. dry flotation mattress overlay
(ROHO) for reducing the incidence of pressure ulcers (all grades), but
the direction of the estimate of effect could favour either intervention
(VERY LOW QUALITY).117

•

Two studies (n=151) showed there may be no clinical difference
between alternating pressure and silicore for reducing the incidence of
pressure ulcers (all grades of ulcers) in patients without chronic
neurological conditions, but the direction of the estimate of effect could
favour the alternating pressure (VERY LOW QUALITY).154,159

•

Two studies (n=180) showed there may be no clinical difference
between alternating pressure and silicore for reducing the incidence of
pressure ulcers (all grades of ulcers) in patients with chronic
neurological conditions, the direction of effect favoured alternating
pressure (VERY LOW QUALITY).123,127

•

Six studies (n=826) showed there is potentially no clinical difference
between alternating pressure and silicore for reducing the incidence of
pressure ulcers (grades 2 and above), the direction of effect favoured
alternating pressure (VERY LOW QUALITY).117,148,154,160,161

•

One study (n=187) showed there may be no clinical difference
between alternating pressure overlay and silicore overlay for drop out
due to discomfort, but the direction of the estimate of effect could
favour the silicore (VERY LOW QUALITY).123

•

One study (n=50) showed there may be no clinical difference between
a dynamic flotation mattress (NIMBUS 2) and alternating pressure
overlay cushion and low pressure inflatable mattress (REPOSE
SYSTEM) and cushion for comfort rating, the direction of estimate of

•

One study (n=82) showed that an alternating air mattress/overlay is
potentially more clinically effective at reducing the incidence of
pressure ulcers (grades 2 and above) when compared to a standard
foam mattress (VERY LOW QUALITY).151
Alternating-pressure versus constant low-pressure
•

Eleven studies (n=1 622) showed there is potentially no clinical
difference between various alternating pressure mattresses and
various low-pressure mattresses for reducing the incidence of
pressure ulcers (all grades), the direction of effect favoured
alternating-pressure mattresses (VERY LOW QUALITY).51,117,
120,123,127,148,153,154,159-161,

•

One study (n=230) showed that various alternating pressure
mattresses were clinically more effective at reducing the incidence of
pressure ulcers (all grades) when compared to various constant low
pressure mattresses (LOW QUALITY).117,148,160

•

Four studies (n=331) showed there is potentially no clinical difference
between alternating pressure overlay and silicore or foam overlay for
reducing the incidence of pressure ulcers (all grades and all types of
patients), the direction of effect favoured the alternating pressure
overlay (VERY LOW QUALITY).123,127,154,159

•

Three studies (n=458) showed there may be no clinical difference
between alternating pressure and water or static air mattress for
reducing the incidence of pressure ulcers (all grades), but the direction
of the estimate of effect could favour either intervention (VERY LOW
QUALITY).51,148,153

•

One study (n=140) showed there may be no clinical difference
between alternating pressure setting in mattress (DUO 2) and
constant low pressure mattress setting on mattress (DUO 2) for
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an alternating pressure mattress (NIMBUS) ICU/Constant low
pressure mattress (TEMPUR)CLP post-ICUU for reducing the
incidence of pressure ulcers (all grades), but the direction of the
estimate of effect could favour either intervention (VERY LOW
QUALITY).141

effect could favour the dynamic flotation mattress (NIMBUS 2) and
alternating pressure overlay cushion (VERY LOW QUALITY).148
•

One study (n=140) reported there is no difference in length of stay
between alternating pressure setting on mattress (DUO 2) and
constant low pressure mattress setting on mattress (DUO 2) but no
results were given to estimate the clinical effect (VERY LOW
QUALITY).120
Alternating pressure and constant low pressure in intensive care units/post
intensive care units (factorial design) for pressure ulcer prevention
•

•

•

•

•

One study (n=160) showed there is potentially a clinical difference
between standard mattress in ICU/standard foam mattress post-ICU
and alternating pressure mattress (NIMBUS) in ICU/Standard foam
mattress post-ICU for reducing the incidence of pressure ulcers (all
grades), the direction of effect favoured the standard mattress in
ICU/standard foam mattress post-ICU (VERY LOW QUALITY).141
One study (n=155) showed there may be no clinical difference
between a standard mattress in ICU/standard foam mattress post-ICU
and standard ICU/constant low pressure mattress (TEMPUR) postICU for reducing the incidence of pressure ulcers (all grades), but the
direction of the estimate of effect could favour the standard
ICU/constant low pressure mattress (TEMPUR) post-ICU (VERY
LOW QUALITY).141
One study (n=155) showed there may be no clinical difference
between an alternating pressure (NIMBUS) ICU/SFM post-ICU and a
standard ICU/constant low pressure mattress (TEMPUR) post-ICU for
reducing the incidence of pressure ulcers (all grades), but the direction
of the estimate of effect could favour the alternating pressure
(NIMBUS) ICU/SFM post-ICU (VERY LOW QUALITY).141
One study (n=157) showed there may be no clinical difference
between a standard ICU/SFM post-ICU and an alternating pressure
(NIMBUS) ICU/SFM post-ICU for reducing the incidence of pressure
ulcers (all grades), but the direction of the estimate of effect could
favour either intervention (VERY LOW QUALITY).141
One study (n=157) showed there may be no clinical difference
between an alternating pressure (NIMBUS) ICU/SFM post-ICU and
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•

One study (n=157) showed there may be no clinical difference
between standard ICU/constant low pressure mattress (TEMPUR)
post-ICU and alternating pressure (NIMBUS) ICU/SFM post-ICU for
reducing the incidence of pressure ulcers (all grades), but the direction
of the estimate of effect could favour alternating pressure (NIMBUS)
ICU/SFM post-ICU (VERY LOW QUALITY).141

Comparisons between different alternating pressure devices
•

One study (n=44) showed there may be no clinical difference between
alternating-pressure mattress (TRINOVA) and control for reducing the
incidence of pressure ulcers (all grades), but the direction of the
estimate of effect could favour either intervention (VERY LOW
QUALITY).156

•

One study (n=610) showed there is potentially a clinical difference
between alternating low pressure air mattress with multi-stage inflation
and deflation of air cells and standard (CLINACTIV, HILLROM)
alternating low pressure air mattress with single-stage inflation and
deflation of air cells for reducing the incidence of pressure ulcers (all
grades), the direction of effect favoured alternating low pressure air
mattress with multi-stage inflation and deflation of air cells (VERY
LOW QUALITY).115

•

One study (n=62) showed an alternating-pressure mattress with two
layers of air cells (PEGASUS AIRWAVE SYSTEM) is potentially more
clinically effective at reducing the incidence of pressure ulcers (grades
2 and above) when compared to an alternating-pressure large cell
ripple mattress (VERY LOW QUALITY).128

•

One study (n=75) showed no difference between an alternatingpressure mattress (PEGASUS AIRWAVE SYSTEM)and alternatingpressure mattress (PEGASUS CAREWAVE SYSTEM) for reducing
the incidence of pressure ulcers (grade 2 and above) (LOW
QUALITY).135
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•

One study (n=44) showed there may be no difference between an
alternating-pressure mattress (TRINOVA) and control for reducing the
incidence of pressure ulcers (grade 2 and above), but the direction of
the estimate of effect could favour alternating-pressure mattress
(TRINOVA) (VERY LOW QUALITY, forest plot missing).156

•

One study (n=50) reported evidence for an alternating pressure bed
(THERAPULSE) versus duo but data was only given for mean and
range for the length of stay in hospital for those who developed a
pressure ulcer. The clinical importance is unknown (VERY LOW
QUALITY).157

•

One study (n=1 971) showed there is potentially no clinical difference
between an alternating pressure overlay and an alternating-pressure
mattress for reducing the incidence of pressure ulcer (grade 2 and
above), the direction of effect favoured the alternating pressure
mattress (VERY LOW QUALITY).147

•

One study (n=38) reported evidence for an alternating pressure bed
(THERAPULSE) versus duo but data was only given for mean and
range for the length of stay in hospital for those who did not develop a
pressure ulcer. The clinical importance is unknown (VERY LOW
QUALITY).157

•

One study (n=62) showed there may be no clinical difference between
an alternating pressure bed (THERAPULSE) and alternating pressure
mattress (HILL-ROM DUO) for reducing the incidence of pressure
ulcers (grades 2 and above), but the direction of the estimate effect
could favour the an alternating pressure bed (THERAPULSE) (VERY
LOW QUALITY).157

•

•

One study (n=610) showed there may be no clinical difference
between alternating low pressure air mattress with multi-stage inflation
and deflation of air cells and standard (CLINACTIV, HILLROM)
alternating low pressure air mattress with single-stage inflation and
deflation of air cells for reducing the incidence of pressure ulcers
(grades 2 and above), but the direction of the estimate of effect could
favour either intervention (VERY LOW QUALITY).115

One study (n=610) reported evidence for alternating low pressure air
mattress with multi-stage inflation and deflation of air cells vs.
standard (CLINACTIV, HILLROM) alternating low pressure air
mattress with single-stage inflation and deflation of air cells for time to
develop a new pressure ulcer. The mean and interquartile ranges
were given and a p value showing no significant difference. The
clinical importance is unknown (VERY LOW QUALITY).115

•

•

One study (n=610) showed there may be no clinical difference
between alternating low pressure air mattress with multi-stage inflation
and deflation of air cells and standard (CLINACTIV, HILLROM)
alternating low pressure air mattress with single-stage inflation and
deflation of air cells for withdrawal due to discomfort, but the direction
of the estimate of effect could favour the alternating low pressure air
mattress with multi-stage inflation and deflation of air cells (VERY
LOW QUALITY).115
One study (n=18) reported evidence for alternating-pressure mattress
(TRINOVA) versus control but data was only reported for the
alternating-pressure mattress (TRINOVA)arm. The clinical importance
is unknown (VERY LOW QUALITY).156

Low-air loss beds
Three studies26,121,137 evaluated the use of low-air-loss beds. Such devices
provide a flow of air that assists in controlling the microclimate of the
patient’s skin.5
•

One study (n=123) showed a low-air-loss bed (KINAIR) is potentially
more clinically effective at reducing the incidence of pressure ulcers
(all grades) when compared to other static air mattress overlay (EHOB
WAFFLE) (VERY LOW QUALITY).121

•

Three
studies
(n=319)
showed
a
low-air-loss
bed
(KINAIR/CLENSICAIR) is more clinically effective at reducing the
incidence of pressure ulcers (grades 2 and above) when compared to
static air mattress overlay (EHOB WAFFLE) or standard ICU bed or
standard care (standard bed or foam, air alternating pressure
mattress) (LOW QUALITY).26,121,137

•

Two studies (n=221) showed a low-air-loss bed (KINAIR) is more
clinically effective at reducing the incidence of pressure ulcers (grades
2 and above) when compared to static air mattress overlay (EHOB
WAFFLE) or standard ICU bed (LOW QUALITY).26,121,137
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One study (n=10) reported evidence between low air loss
hydrotherapy (CLENSICAIR) and standard care (standard bed or
foam, air alternating pressure mattress) but only reported the comfort
for one arm, which was mixed for comfortable and uncomfortable. The
clinical importance is unknown (VERY LOW QUALITY).26
One study (n=106) reported evidence that there was more discomfort
with the low air loss hydrotherapy (CLENSICAIR) than the standard
care (standard bed or foam, air alternating pressure mattress). The
clinical importance is unknown (VEFY LOW QUALITY).26

3.6.3.4

Evidence Statements Other Support Surfaces

The other support surfaces included:
•

Operating table overlays: mode of action as above;

•

Limb protectors: pads and cushions of different forms to protect bony
prominences;

•

Turning beds/frames: these work by aiding manual repositioning of the
patient, or by motor driven turning and tilting;

•

Wheelchair cushions: either conforming cushions that reduce contact
pressures by increasing surface area in contact, or mechanical
cushions e.g. alternating pressure.

Operating table overlay:
•

Operating room foam mattress (indentation load deflection (IDL) 25%
(density 1.3 cubic feet, IDL 30lb)) versus usual care
o One study (n=413) showed usual care is potentially more
effective than indentation load deflection operating mattresses for
reducing the incidence of pressure ulcers (all grades) (LOW
QUALITY).163
o One study (n=413) showed usual care may be more effective
than indentation load deflection operating mattresses for reducing
the incidence of pressure ulcers (grade II and above) (LOW
QUALITY).163
o One study (n=413) reported evidence for patient acceptability.
Patients on the indentation load deflection operating mattress
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were significantly more likely to have skin changes than those on
the usual care operating room table, no further information is
provided (VERY LOW QUALITY).163
•

Operating table overlay versus no overlay
o One study (n=416) showed a visco-elastic polymer pad operating
table overlay is potentially more effective than no overlay for
reducing the incidence of pressure ulcers (all grades) (LOW
QUALITY).146
o One study (n=175) showed there may be no clinical difference
between a visco-elastic foam operating table overlay and no
overlay for reducing the incidence of pressure ulcers (all grades),
but the direction of the estimate favours no overlay (VERY LOW
QUALITY).129
o One study (n=175) showed there may be no clinical difference
between a visco-elastic foam operating table overlay and no
overlay for reducing the incidence of pressure ulcers (grades 2
and above), but the direction of the estimate of effect could favour
either intervention (VERY LOW QUALITY).129
Schultz (1999)163 compared an operating theatre mattress with usual care.
The Cochrane authors stated that they contacted the author for details on
stage of ulcer by group and the name of the product and had no response.
Due to the lack of data for each group the findings could not be reported in
this review.
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Face pillows in operating theatre
•

•

•

Disposable polyurethane foam prone head positioner (OSI) vs
neoprene air filled bladder (dry flotation) (ROHO) face pillow
o One study (n=44) showed a ROHO face pillow is potentially more
clinically effective at reducing the incidence of pressure ulcers (all
grades) when compared to an OSI face pillow, although there is
uncertainty in the estimate of effect (VERY LOW QUALITY).116
o One study (n=44) showed a ROHO face pillow may be more
clinically effective at reducing the incidence of pressure ulcers
(grade 2 and above) when compared to an OSI face pillow,
although there is uncertainty in the estimate of effect (VERY LOW
QUALITY).116
Disposable polyurethane foam prone head positioner (OSI) vs. prone
view protective helmet system with a disposable polyurethane foam
prone head positioner (DUPACO)
o One study (n=44) showed a Dupaco face pillow is potentially
more clinically effective at reducing the incidence of pressure
ulcers (all grades) when compared to an OSI face pillow, although
there is uncertainty in the estimate of effect (VERY LOW
QUALITY).116
o One study (n=44) showed a Dupaco face pillow may be more
clinically effective at reducing the incidence of pressure ulcers
(grade 2 and above) when compared to an OSI face pillow,
although there is uncertainty in the estimate of effect (VERY LOW
QUALITY).116
Neoprene air filled bladder (dry flotation) (ROHO) face pillow vs prone
view protective helmet system with a disposable polyurethane foam
prone head positioner (DUPACO)
o One study (n=44) showed there is no clinical difference between
ROHO face pillow and Dupaco face pillow for reducing incidence
of pressure ulcers (all grades) (LOW QUALITY).116
o One study (n=44) showed there is no clinical difference between
ROHO face pillow and Dupaco face pillow for reducing incidence
of pressure ulcers (grades 2 and above) (LOW QUALITY).116
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Multi-cell pulsating dynamic mattress system (MICROPULSE) vs.
standard mattress for surgical patients
•

Two studies (n=368) showed that a micropulse system is clinically
more effective than standard mattress for reducing the incidence of
pressure ulcers (all grades) (LOW QUALITY)119,149

•

One study (n=170) showed there is a potentially clinical difference
between micropulse system and standard mattress for reducing the
incidence pressure ulcers (grade 2 and above) (VERY LOW
QUALITY).119

•

One study (n=8) reported evidence between micropulse system and
standard mattress for length of stay in hospital for those who
developed ulcers. The clinical importance is unknown (VERY LOW
QUALITY).119

Visco-elastic foam (TEMPUR-PEDIC) Accident &Emergency (A&E)
overlay and ward mattress vs. standard A &E overlay and ward
mattress
•

One study (n=101) showed there may be no clinical difference
between visco-elastic foam (TEMPUR-PEDIC) A&E overlay and ward
mattress and standard A&E overlay and ward mattress for reducing
the incidence of pressure ulcers (grade 2 and above), the direction of
effect could favour either intervention (VERY LOW QUALITY).134

•

One study (n=101) showed there may be no clinical difference
between visco-elastic foam (TEMPUR-PEDIC) A&E overlay and ward
mattress and standard A&E overlay and ward mattress for reducing
the incidence of pressure ulcers (all grades), the direction of effect
could favour the visco-elastic foam (TEMPUR-PEDIC) (VERY LOW
QUALITY).134

Comparison between profiling bed and flat-based bed
•

One study (n=70) showed there is no clinical difference between a
profiling bed with a pressure-reducing foam mattress and a flat-based
bed with a pressure-reducing mattress (LOW QUALITY).140
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Seat cushions

•

Seat cushions for pressure ulcer prevention
•

Two studies (n=300) showed there is no clinical difference between a
slab foam cushion and a bespoke contoured foam cushion for
reducing the incidence of pressure ulcers (all grades) (LOW
QUALITY).124,143

•

One study (n=141) showed gel cushion with foam base (JAY) is
potentially more clinically effective at reducing the incidence of
pressure ulcers (all grades) when compared to foam cushion (LOW
QUALITY).124

•

One study (n=32) showed a pressure-reducing cushion may be more
clinically effective at reducing the incidence of pressure ulcers (all
grades) when compared to a standard foam cushion (3inch convoluted
foam cushion) (EGGRATE) (VERY LOW QUALITY).130

•

One study (n=232) showed a skin protection cushion is potentially
clinically more effective than a segmented foam cushion for reducing
the incidence of pressure ulcers (for all grades for sitting related ischial
tuberosities) (VERY LOW QUALITY).17

•

One study (n=232) showed a skin protection cushion is potentially
more effective than a segmented foam cushion for reducing the
incidence of pressure ulcers (for all grades for ischial tuberosities and
sacral/coccyx) (VERY LOW QUALITY).17

•

One study (n=163) showed there may be no clinical difference
between a gel cushion with foam base (JAY) and a foam cushion for
withdrawal due to discomfort, the direction of effect could favour a jay
gel cushion (VERY LOW QUALITY).125

3.6.4

Conclusion

Conclusion
•

Both constant low-pressure devices as well as alternating (hightech) pressure devices were clinically more effective than
standard foam mattresses to prevent the development of
pressure ulcers.

•
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The evidence about competing continuously low-pressure
devices did not show clear differences in effectiveness. Neither
did the comparisons between alternating devices with constantlow pressure devices or comparisons between competing types
of alternating pressure devices showed clear differences. Two
studies showed a low-air-loss bed is more clinically effective at
reducing the incidence of pressure ulcers (grades 2 and above)
when compared to other support surfaces. However, there is
evidence from one study that there was more discomfort with the
low air loss bed than the standard bed. The clinical importance of
this finding is unclear.
Three trials showed that sheepskin is potentially clinically more
effective than no sheepskin for reducing the incidence of
pressure ulcers (grades 2 and above).

•

One large trial showed that a visco-elastic polymer pad operating
table overlay is potentially more effective than no overlay for
reducing the incidence of pressure ulcers (all grades). In
addition, two studies showed a micropulse overlay system is
clinically more effective than standard treatment (gel pad in
operating room and a replacement mattress postoperatively)).

•

One small study compared a profiling bed with a pressurereducing foam mattress and found no clinical difference between
both devices.

•

There is insufficient evidence to determine the value of seat
cushions and various types of face pillows as pressure ulcer
prevention strategies.

•

All conclusions from the included studies were weakened due to
major limitations: the poor methodological quality of the trials,
the lack of replication of most comparisons and the fact that
“standard mattresses” are often not clearly defined.
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Recommendations and Best practices for clinical practice

Recommendations

Strength of
Recommendation

Level of
Evidence

The use of pressure redistributing devices (low-tech constant low pressure surfaces or high-tech support
surfaces) is recommended for individuals at risk of pressure ulcers development. As clinical studies did not
demonstrate the superiority of one pressure redistributing device over another, decisions about which pressure
redistributing device to use should be based on an overall assessment of the individual including level of risk,
comfort and general health state. Appropriateness of each device in different care settings, and other
considerations (e.g. cleaning, type of mattress cover, Cardiopulmonary resuscitation-function, disinfection and
cost) can contribute to guide the choice.

Strong

Very Low

Mattresses without pressure redistributing or relieving characteristics should be avoided to prevent ulcers
development in at risk individuals.

Strong

Very Low

Pressure redistributing overlays are recommended on the operating table. Consider the use of a visco elastic
polymer support surface on the operating table.
Several devices to redistribute pressure (e.g. face pillows for individuals in a prone position on the operating
table) are available but no devices have shown to out-perform another, therefore no recommendation can be
made about which type to use for pressure redistribution purposes.

Strong

Low

Best Practices
Verify the functioning of the pressure redistributing device on a regular basis.
Use a pressure redistributing seat cushion for an individual at risk of pressure ulcer development when in a seated position:
•

No seat cushion with specific pressure redistributing devices showed to out-perform another, therefore no recommendation can be made about which
specific type of cushion to use for pressure redistribution purposes. The decision on which type of pressure redistributing seat cushion to use should be
adapted to the individual’s needs and context.
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Heel ulcer prevention (devices)

3.7.1

3.7.3.2

Introduction

The heels are particularly vulnerable to pressure ulcer development as the
calcaneum (heel bone) is subject to high levels of pressure and shear on a
small surface area, only minimally being protected by a thin covering of
subcutaneous fat5. Prevention should aim to remove pressure and shear
totally from the heels. Specific devices should be placed to elevate the
heel (offload them) as to distribute the weight of the leg along the calf
without putting pressure on the Achilles tendon. A plethora of different
devices and features is currently available to prevent heel pressure ulcers5.
The aim of this review was to describe the current evidence about the
effectiveness of different devices for heel pressure ulcer prevention and to
provide recommendations for clinical practice.

3.7.2

Review question

Clinical evidence

Five
randomized
controlled
trials
were
review.110,112,113,115,119,127,147,149,151,155,160,161,164-167

3.7.3.1

included

in

the

Quality of Studies

In general the methodological quality of the included studies was poor. The
majority of studies were not blinded110,112,113,164-167 and did not report on
allocation concealment.112,113,119,167 One study did not report on sequence
generation167 and three studies did not use an intention-to-treat
analysis.112,113,167 Two studies had no a priory sample size
calculation,110,167 and two additional studies112,164 had a sample size lower
than calculated. In appendix 8 the level of evidence can be found per
outcome after applying the GRADE-methodology. The evidence base for
all outcomes has been rated as moderate to very low quality.

Evidence statements

•

One study (n=164) showed there may be no clinical difference
between a bunny boot fleece cushion heel protector and an egg crate
heel lift positioner for reducing the incidence of heel pressure ulcers,
but the direction of the estimate of effect favoured the bunny boot
fleece cushion heel protector (VERY LOW QUALITY).112

•

One study (n=153) showed there may be a clinical difference for a
bunny boot fleece cushion heel protector compared to foot waffle air
cushion for reducing the incidence of heel pressure ulcers (VERY
LOW QUALITY).112

•

One study (n=163) showed there may be a clinical difference for an
egg crate heel lift positioner compared a foot waffle air cushion for
reducing the incidence of heel pressure ulcers (VERY LOW
QUALITY).112

•

One study (n=52) showed there may be a clinical difference for a foot
waffle heel elevation device compared to a heel elevation pillow for
reducing the incidence of heel pressure ulcers (VERY LOW
QUALITY).113

•

One study (n=52) reported a significant difference between a foot
waffle heel elevation device (10 days) and a heel elevation pillow (13
days) for time to heel pressure ulcer (VERY LOW QUALITY).113

•

One study (n=239) showed an eggcrate suspension boot heel
elevation device plus a pressure-reducing support surface is more
clinically effective at reducing the incidence of heel pressure ulcers
when compared to a pressure-redistributing surface alone
(MODERATE QUALITY).164

•

One study (n=240) reported themed analysis for the opinions of
patients on the comfort of an eggcrate suspension boot heel elevation
device. 32% of patients felt the boots interfered with sleep, 41% felt it
adversely affected movement in bed, 59% rated them as comfortable
overall. Poor concordance reasons were given as the weight and bulk
of the boot (36%), heat (particularly at night) (31%) and discomfort
(24%). The clinical importance is not known (VERY LOW
QUALITY).164

What is the clinical effectiveness of pressure-redistributing devices for the
prevention of heel ulcers?

3.7.3
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•

One study (n=70) showed a foam body support (perpendicular foam
blocks covered with jersey) is more clinically effective at reducing the
incidence of pressure ulcers when compared to usual care
(MODERATE QUALITY).110

•

One study (n=70) showed a significant difference between a foam
body support (perpendicular foam blocks covered with jersey) (5.6
days) and usual care (2.8 days) for the mean time without a heel
pressure ulcer (VERY LOW QUALITY).110

•

One study (n=unclear) showed a polyurethane hydrocellular foam
dressing may be more clinically effective when compared to a
protective bandage for reducing the incidence of heel pressure ulcers
(VERY LOW QUALITY).167

3.7.4
•

Conclusion

There is evidence of moderate quality that using a pressure
relieving device for heel off-loading, combined with the use of a
pressure redistributing mattress, is clinically more effective than
the use of a pressure redistributing mattress alone to prevent
pressure ulcer development. However, there is no clear evidence
about which heel ulcer prevention device is clinically most
effective.
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Recommendations and Best practices for clinical practice

Recommendation

Strength of Recommendation

Level of Evidence

The use of devices that ensure that heels are free of the surface of the bed in
combination with a mattress with pressure-relieving characteristics is
recommended for individuals at risk for pressure ulcers development. No device
had been shown to out-perform another, therefore no recommendation can be
made about which type to use for pressure redistribution purposes.

Strong

Very Low

Best Practices
The use of devices that ensure that heels are free of the surface of the bed in combination with a mattress with pressure-relieving characteristics is
recommended for individuals at risk for pressure ulcers development. No device had been shown to out-perform another, therefore no recommendation can
be made about which type to use for pressure redistribution purposes.
For bedridden individuals or individuals sitting in a chair in backward position with the feet up, heel-protection devices should offload the heel completely. This
can be done by distributing the weight of the leg along the calf without putting pressure on the Achilles tendon. The knee should be in slight flexion and
supported.
Inspect the skin of the heels regularly.
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Nutrition/hydration
Introduction

One of the international proposed approaches to prevent pressure ulcers is
to optimise hydrational and nutritional status of patient.5 The rationale is
that decreased calorie intake and dehydration may decrease the tolerance
of the skin and underlying tissue to pressure, friction and shearing force,
increasing the risk of skin breakdown.168 This is supported by the fact that
several studies showed associations between poor nutritional status and
related factors (e.g. low body weight, insufficient oral food intake, low BMI)
and pressure ulcers.169,170 In clinical practice the standard hospital diet is
therefore often complemented with nutritional supplements (oral or
parenteral nutrition) or a special diet. Therefore it was considered
important to clinical practice to conduct a systematic review to summarize
the best available evidence about nutritional interventions such as oral
nutritional supplements and/or tube feeding in the prevention of pressure
ulcers.

3.8.2

Review question

What are the most clinically effective nutritional interventions for the
prevention of pressure ulcers?

3.8.3

Clinical evidence

No studies were found for hydrational interventions to prevent the
occurrence of pressure ulcers. A Cochrane Review by Langer (2003)168
including four RCTs about the effect of nutritional interventions to prevent
pressure ulcers was found. We updated the Cochrane review with four
other studies, Dennis et al. (2005)171, Craig et al. (1998)172, Theilla et al.
(2007)173 and Oloffson et al. (2007)174. Dennis et al. (2005)171, Craig et al.
(1998)172 and Oloffson et al. (2007)174 were not looking at pressure ulcers,
but rather pressure ulcers were an event or complication that occurred
during these trials.
The literature search and Cochrane reviewers identified five RCTs
comparing participants who received nutritional supplementation in
addition to their standard diet (which was the hospital standard diet) to
those who received only the standard hospital diet.171,175-178 These studies
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all included older people who were in hospital. Houwing et al. (2003)177 and
Hartgrink et al. (1998)178 included patients with hip fracture, Delmi et al.
(1990)176 included patients with fractured neck of the femur, BourdelMarchasson et al. (2000)175 included critically ill patients and Dennis et al.
(2005)171 included stroke patients. Hartgrink et al. (1998)178 gave patients a
supplement of energy and protein by nasogastric tube compared to the
standard hospital diet. Studies follow-up period ranged from 2 weeks to 6
months. The supplements included various compositions of protein,
carbohydrate, vitamins and minerals.
One study172 included long-term patients with type 2 diabetes.
Researchers gave the patients a disease-specific (reduced-carbohydrate
and modified fat) formula compared to the standard high carbohydrate
formula. Patients were followed up for 3 months.
Another study173 gave patients suffering from lung injury a macronutrient
diet plus lipids and vitamins compared to a macronutrient diet alone. These
patients were followed up for 7 days.
One RCT174 with femoral neck fracture patients who were given proteinenriched meals compared to normal postoperative care and followed them
up for 4 months.
We have meta-analysed the results in contrast to the original Cochrane
review168 to lump the studies together aiming to gain a greater confidence
in the evidence and then report on heterogeneity of studies if this exists.
We meta-analysed studies together that looked at nutritional supplements
in addition to standard hospital diet (which mainly included energy and
protein) versus the standard hospital diet.171,175-178 We conducted another
meta-analysis of these studies of nutritional supplements and also included
a study (Oloffson et al., 2007)174 with a protein diet compared to the
standard hospital diet since all of the interventions had a high proportion of
protein.
Some of the studies gave the results separately by grade of pressure ulcer
that occurred as well as all grades of ulcers that occurred. We have split
the results (see appendix 9) to show data for all pressure ulcers and for
those with grade 2-4 ulcers (with details of the classification system of
grading).
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3.8.3.1

Quality of studies

In general the methodological quality of the included studies was poor. The
majority of studies were not blinded171,173-176,178, had unclear sequence
allocation172,173,175-178 and allocation concealment172,173,175-178. In addition,
power calculation was only done in one study171, baseline differences
between intervention and control group were observed in 4 studies173-176
and pressure ulcers were not defined in 4 studies171,172,174,176. In Appendix
9 the level of evidence can be found per outcome after applying the
GRADE-methodology. The evidence base for all outcomes has been rated
as being of low or very low quality.

3.8.3.2

Evidence statements

•

One study (n=103) (older people with a hip fracture) reported
compliance of 70% for a supplement containing high amounts of
protein, arginine, zinc and antioxidants. The clinical importance is
unknown (VERY LOW QUALITY).177

•

One study (n=52) (older people with a fractured neck of the femur)
showed there may be no clinical difference between a supplement
containing protein, carbohydrate, lipid, calcium, vitamin A, vitamin D,
vitamins E, B1, B2, B6, B12, C, nicotinamide, folate, calcium
pantothenate, biotin, and minerals and standard diet for reducing the
incidence of pressure ulcers, but the direction of the estimate of effect
could favour the supplement (VERY LOW QUALITY).176

•

One study (n=52) (older people with a fractured neck of the femur)
reported a supplement containing protein, carbohydrate, lipid, calcium,
vitamin A, vitamin D, vitamins E, B1, B2, B6, B12, C, nicotinamide,
folate, calcium pantothenate, biotin, and minerals was said to be welltolerated and completely ingested and no side-effects were observed.
The clinical importance is unknown (VERY LOW QUALITY).176

•

One study (n=52) (older people with a fractured neck of the femur)
reported medians for a supplement containing protein, carbohydrate,
lipid, calcium, vitamin A, vitamin D, vitamins E, B1, B2, B6, B12, C,
nicotinamide, folate, calcium pantothenate, biotin, and minerals and
the standard diet for time in hospital. The median for the supplement
was 24 days (range 13-157) and 40 days (range 10-259) for the
standard diet. No estimate of effect or precision could be derived
(VERY LOW QUALITY).176

In this paragraph we describe the clinical statements that result from the
evidence review (see Appendix 9 for details).
•

One study (n=672) (critically ill older people) showed there is
potentially no clinical difference between a supplement containing
protein, fat, carbohydrates, minerals and vitamins and standard diet
for reducing the incidence of pressure ulcers, the direction of effect
favoured the supplement (VERY LOW QUALITY).175
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•

One study (n=672) (critically ill older people) reported compliance of
60% for the first week and 99% for the 2nd week for the supplements
group. The clinical importance is unknown (VERY LOW QUALITY).175

•

One study (n=103) (older people with a hip fracture) showed there
may be no clinical difference between a supplement containing high
amounts of protein, arginine, zinc and antioxidants and a standard diet
for reducing the incidence of pressure ulcers (grades 2 and above),
but the direction of the estimate of effect could favour the supplement
(VERY LOW QUALITY).177

•

One study (n=103) (older people with a hip fracture) showed there
may be no clinical difference between a supplement containing high
amounts of protein, arginine, zinc and antioxidants and a standard diet
for reducing the incidence of pressure ulcers (all grades), but the
direction of the estimate of effect could favour the supplement (VERY
LOW QUALITY).177

One study (n=4 023) (older hospitalized patients with a stroke)
showed there is potentially no difference between a nutritional
supplement (360mL at 6.27kJmL and 62.5gL in protein) and standard
hospital diet for reducing the incidence of pressure ulcers, but the
direction of the estimate favoured the supplement (VERY LOW
QUALITY).171

•

One study (n=4 023) (older hospitalized patients with a stroke)
reported evidence between nutritional supplement (360mL at
6.27kJmL and 62.5gL in protein) and standard hospital diet. A crude
compliance rate of 96% and 48% of those who were supposed to only

•
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receive the normal diet had some supplements, crude compliance of
98%. The clinical importance is unknown (VERY LOW QUALITY).171
•

One study (n=4 023) (older hospitalized patients with a stroke)
showed there is potentially no clinical difference between a nutritional
supplement (360mL at 6.27kJmL and 62.5gL in protein) and standard
hospital diet in length of time in the hospital, but the direction of effect
favoured the standard hospital diet (LOW QUALITY).171

•

One study (n=101) (older people with a hip fracture) showed there
may be no clinical difference between a supplement of tube fed
energy and protein and standard diet for reducing the incidence of
pressure ulcers (grades 2 and above), but the direction of effect could
favour the supplement (VERY LOW QUALITY).178

•

One study (n=101) (older people with a hip fracture) showed there
may be no clinical difference between a supplement of tube fed
energy and protein and standard diet for reducing the incidence of
pressure ulcers (all grades), but the direction of effect could favour the
supplement (VERY LOW QUALITY).178

•

One study (n=32) (long-term care residents with diabetes mellitus type
II) showed there may be no clinical difference between a diseasespecific supplement (reduced-carbohydrate, modified-fat formula) and
a standard high-carbohydrate formula for reducing the incidence of
pressure ulcers, but the direction of effect could favour the disease
specific supplement (VERY LOW QUALITY).172

•

One study (n=32) (long-term care residents with diabetes mellitus type
II) reported no differences for number of adverse events reported. The
clinical importance is unknown (VERY LOW QUALITY).172

•

One study (n=95) (critically ill, mechanically ventilated patients
suffering from an acute lung injury) showed there may be no clinical
difference between a macronutrient diet plus lipids (elcosapentanoic
acid, gamma-linolenic acid, vitamins A, C and E) and a macronutrient
diet (high fat, low carbohydrate, enteral formula) in mechanically
ventilated critically ill patient for reducing the incidence of pressure
ulcers (all grades), but the direction of effect could favour
macronutrient diet plus lipids (VERY LOW QUALITY).173
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•

One study (n=95) (critically ill, mechanically ventilated patients
suffering from an acute lung injury) showed there may be no clinical
difference between a macronutrient diet plus lipids (elcosapentanoic
acid, gamma-linolenic acid, vitamins A, C and E) and a macronutrient
diet (high fat, low carbohydrate, enteral formula) in mechanically
ventilated critically ill patient for reducing the incidence of pressure
ulcers (grades 2 and above), but the direction of effect could favour
macronutrient diet plus lipids (VERY LOW QUALITY).173

•

One study (n=157) (patients with a fractured femoral neck) showed a
protein-enriched meal is potentially more clinically effective at reducing
the incidence of pressure ulcers when compared to normal
postoperative care (VERY LOW QUALITY).174

•

One study (n=157) (patients with a fractured femoral neck) showed
there is potentially no clinical difference between a protein-enriched
meal and normal postoperative care for time in hospital, the direction
of effect favoured the protein-enriched meal (LOW QUALITY).174

•

Five studies pooled (n=4 951) (older people with a hip fracture or a
stroke) showed there is potentially no clinical difference between oral
supplements and normal hospital diet for reducing the incidence of
pressure ulcers, the direction of effect favoured the oral supplements
(VERY LOW QUALITY).171,175-178

•

Six studies pooled (n=5 108) (older people with a hip fracture or a
stroke and patients with a fractured femoral neck) showed there is
potentially no clinical difference between nutritional supplementation
and normal hospital diet for reducing the incidence of pressure ulcers,
the direction of effect favoured the oral supplements (VERY LOW
QUALITY).171,174 175-178

3.8.4
•

Conclusion

Pooled study results of 6 randomized trials showed that
nutritional supplements had a favourable effect on the incidence
of pressure ulcers compared to standard hospital diet but this
effect is potentially not clinically important. The clinical
importance of the evidence about patient acceptability
(compliance) and length-of-time in hospital is unclear.
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3.8.5
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Recommendations and Best practices for clinical practice

Best Practices
Best practice includes monitoring the nutritional status of individuals as part of a general assessment procedure and as an ongoing process throughout an
individual’s episode of care. Initially, this assessment should include documentation and monitoring of the following factors:
•

current weight and height;

•

recent weight loss;

•

usual eating habits;

•

recent changes in eating habits and intake.

If nutritional risk is suspected, practitioners should undertake more detailed screening. A formal nutritional risk assessment scale may be preferred to help with
this and nutritionally compromised individuals should be discussed multidisciplinary.
Recommendation

Strength of Recommendation

Level of Evidence

As clinical studies did not demonstrate the superiority of one nutritional
intervention such as oral nutritional supplements and/or tube feeding on another,
no specific complementary diet with nutritional supplements can be recommended
to prevent the development of pressure ulcers.

Strong

Very Low
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4 DISCUSSION
4.1

Pressure ulcers: an important health problem hampered
by a lack of high-quality research on how to prevent
them

Pressure ulcer prevalence rates remain high and are associated with
considerable discomfort, comorbidity and costs. As a consequence
pressure ulcer prevention is one of the most frequently applied healthcare
interventions in different settings (hospitals, nursing homes and
homecare). Some interventions often require a lot of nursing resources
(e.g. repositioning of patients) and can be costly (e.g. high tech
redistributing mattresses). There is however a large discrepancy between
the relevance of this topic and the availability of methodologically sound
clinical studies that focused on the risk assessment and prevention of
pressure ulcers.
The limitations have been described extensively in recent
reviews40,108,109,168,179,180 and are confirmed in this study. In general, the
included RCTs are largely under-powered and have common
methodological flaws such as: lack of allocation concealment; lack of
baseline comparability; lack of blind – or independently verified – outcome
assessment; failing to report whether or not participants were free from
pressure ulcers (especially for GRADE 1 pressure ulcers) on study entry;
lack of adequate definition for pressure ulcer status; a poor description of
standard care and co-interventions (e.g. repositioning in case of redistributing devices). In addition, the different follow-up times, the various
types of interventions (e.g. in case of pressure relieving devices many
different types are tested) and the different patient populations contributed
to substantial clinical heterogeneity. Furthermore, there is a lack of
replication studies in large samples.
It is also important to highlight some topic specific methodological
limitations. First, risk assessment tools aim to stratify patients likely to
develop pressure ulcers. However, the published studies are not well
designed to evaluate the predictive validity of risk assessment tools. After
all, the patients in validity studies are usually subject to pressure
prevention strategies and so intrinsic risk is not being assessed. Predictive
validity cannot be properly determined when the probability of the
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outcomes reduces as a result of the prediction.181,182 Second, evaluating
the clinical effectiveness of skin massage is difficult since it is impossible to
disentangle the skin massage technique from the potential effects of the
products used during the massage on the prevention of pressure ulcer
incidence. Third, re-distributing devices are often compared with a
“standard” mattress. However, most studies lack a clear definition of what
is a “standard” mattress. In addition, the lack of standard turning regimen
on different types of mattresses hinders the isolation of the effects of
different mattresses in the reduction of pressure ulcer incidence because
of an interaction with the turning regimen.109

4.2

Summary of results and coherence with other recent
reviews

Given the major methodological limitations of the available studies for each
topic, all results obtained should be interpreted with caution. Below we
summarize the findings as follows:
•

None of the risk assessment tools being studied and none of their
thresholds outperform the others in assessing the risk of pressure
ulcer development. The conclusion of Pancorbo-Hidalgo et al. (2006)39
that the Braden scale provided the best balance between sensitivity
and specificity and that the Braden and Norton scales better predict
pressure ulcer risk than nurses clinical judgment are slightly toned
down by the current review. On the other hand, the current review
confirms the lack of evidence to support superior clinical effectiveness
of one risk assessment approach over another in the prevention of
pressure ulcer development (Body of evidence: very low quality).39,40

•

No clear conclusions about the prognostic ability of skin assessment
methods can be drawn due to the methodological limitations
mentioned above. Yet, there are indications that the balance between
specificity and sensitivity is better for thermography (presence of
thermal anomaly – an area of the skin at least 1°C warmer than the
surrounding skin) and non-blanchable erythema by the finger test than
for blanchable erythema by the fingertest (Body of evidence: low
quality). In addition, one single RCT provided evidence of moderate
quality that the time to develop a pressure ulcer was significantly
longer when the start of preventive measures was based on a
combined approach of risk and skin assessment (i.e. Braden score in
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combination with daily skin assessment with transparent disk:
preventive measures were started when non-blanchable erythema
appeared or in case of a Braden-score of ≤17) compared to a decision
based on daily skin assessment with transparent disk only (i.e.
preventive measures were started when non-blanchable erythema
appeared). However, there was no difference in effect on pressure
ulcer incidence.
•

No evidence for clinical effectiveness (or harm) of skin massage in the
prevention of pressure ulcers was found. (Body of evidence: very low
quality).

•

There is evidence that repositioning compared to no repositioning is
clinically effective which confirms results of an earlier review180. Yet,
no sound evidence was found for clear differences between different
repositioning regimens (frequency and posture) (Body of evidence:
very low quality).

•

There is evidence illustrating that both constant low-pressure devices
as well as alternating (high-tech) pressure devices were clinically more
effective than standard foam mattresses to prevent the development
of pressure ulcers (Body of evidence: very low quality). As in a
previous review109 the evidence about competing constant lowpressure devices did not show clear differences in effectiveness (Body
of evidence: very low quality). Neither did the comparisons between
alternating devices with constant-low pressure devices or comparisons
between competing types of alternating pressure devices showed
clear differences (Body of evidence: very low quality). Yet, there are
indications that a low-air-loss bed is more effective at reducing the
incidence of pressure ulcers when compared to other support
surfaces, potentially causing more discomfort (Body of evidence: low
quality). In addition, as indicated before by McInnes (2012)109 there
are indications that specific medical sheepskin is more effective than
no sheepskin for reducing the incidence of pressure ulcers (Body of
evidence: very low quality).
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•

There are indications from a large trial that a visco-elastic polymer pad
operating table overlay is potentially more effective than no overlay for
reducing the incidence of pressure ulcers (Body of evidence: low
quality). In addition, a micropulse overlay system is clinically more
effective than a gel pad in operating room and a replacement mattress
postoperatively (Body of evidence: low quality).

•

There is insufficient evidence to determine the clinical effectiveness of
profiling beds, seat cushions and various types of face pillows as
pressure ulcer prevention strategies.

•

There is evidence of moderate quality that using a pressure relieving
device for heel off-loading, combined with the use of a pressure
redistributing mattress, is clinically more effective than the use of a
pressure redistributing mattress alone to prevent heel pressure ulcer
development. However, there is no clear evidence about which heel
ulcer prevention device is clinically most effective.

•

Pooled study results of 6 randomized trials showed that nutritional
supplements in addition to a standard diet had a favourable effect on
the incidence of pressure ulcers compared to standard hospital diet
alone. But this effect is potentially not clinically important which is in
line with the conclusions of previous reviews (Body of evidence: very
low quality).168,180

4.3

Absence of evidence is not the same as evidence of
absence

Based on the evidence reviews we cannot formulate specific
recommendations on, for instance, how frequent a patient should be
repositioned and what type of mattresses should be used. However, it
should be stressed that absence of evidence is not the same as
evidence for absence of clinical effectiveness.183 In general, the topics
of this guideline are largely understudied and the (few) published studies
are generally underpowered to illustrate clinical effectiveness (or rule out
harm). The lack of pre-market evaluation of medical devices is wellknown. A previous KCE-report showed the lack of research in the premarket phase of innovative high-risk medical devices (e.g. pacemakers;
coronary stents) (Hulstaert et al., 2011). In this study this lack of evidence
is confirmed for devices (not classified as being “high risk” devices) used
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accurate calculation of the predictive validity.181 Consecutively these
risk and skin assessment methods should be evaluated as part of a
complex intervention to prevent pressure ulcers by means of high
quality RCTs.

for the prevention of pressure ulcer development such as mattresses, seat
cushions, heel protectors, etc.

4.4

Quality improvement

4.4.1

Comprehensive programs for preventing pressure ulcers

Studies report large variation in pressure ulcer rates across
organizations184,185 and the prevention of pressure ulcers is seen to be a
key quality improvement goal186 Despite the lack of evidence on the
effectiveness of specific interventions there is a growing literature
evaluating multi-facetted multidisciplinary interventions to prevent pressure
ulcers as part of comprehensive quality improvement programs. These
interventions include the implementation of ‘bundles of best practices’,
awareness campaigns, staff education, clinical monitoring and feedback,
skin care champions/ resource nurse, clinical decision aids. There are
indications that organizations that use such comprehensive programs are
successful in reducing the incidence of pressure ulcers.187-189

4.4.2

Quality indicators

Pressure ulcer incidence has been included in international quality
indicators sets.190,191 Also in Belgium, the incidence of pressure ulcers has
been included in the Belgian Health system Performance Report 2012.
Besides monitoring the outcome it is also recommended to develop
process indicators based on this guideline. This should be aligned with the
existing efforts undertaken by the Federal Council of Nursing Care Quality.

4.5

Suggestions for further research

It is clear that vigorous research efforts are needed to improve the body of
knowledge concerning assessment of risk for pressure ulcer development
and the effectiveness of preventive strategies. For each of the topics under
study there is a need for more independent, well designed multi-centre
studies. Some suggestions can be made for priority setting:
•

Design studies that allow evaluating the predictive validity of risk and
skin assessment methods. This would ideally require an inception
cohort without risk reduction strategies and with individuals free of
pressure ulcers.182 An alternative is to better document the
combination of risk and preventive measures to enable a more
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•

4.6

There is a need for studies that compare “high tech” alternating
pressure mattresses with the “low tech” constant low pressure ones. In
the same way, there is a need for research on the optimal frequency
(also in combination with other measures such as the use of
redistributing devices), in order to allocate the workforce in the most
efficient way. Besides comparing the clinical effectiveness these
studies should therefore also incorporate the evaluation of costeffectiveness.

How to use this guideline

This guideline should be considered as a starting point to develop a broad
awareness campaign and develop quality improvement programs that
targets all caregivers concerned.
On one hand it can be used as a tool to support health policies to improve
the quality of care: support of actions to increase caregivers’ awareness
and to improve their practice, development (or revision) of sets of process
and outcome quality indicators. These indicators might be integrated into
larger sets used in ambulatory or institutional settings.
On the other hand the scientific material of this guideline is intended to be
disseminated by scientific and professional organisations. They can
transform this material into attractive and user-friendly tools tailored to
caregivers groups. They will also play a key role by a dissemination that
makes use of diverse channels such as websites or sessions of continuing
education.192
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