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EDITORIAL

Dr Michael Clark

Letter from the Editor

THE Annual Meeting of the European Pressure Ulcer Advisory Panel
is fast approaching. Budapest in September 2002 promises to yet an
other excellent gathering of your association – with a blend of ple-

nary sessions, debates, free papers and posters and several satellite meetings.
Personally the past few months has been a busy time – trying to ensure the
flow of material for the EPUAP Review while, as Recorder of the association
planning the content and logistics of the Budapest meeting. While busy I
hope that the combination of roles as Editor and Recorder will help to bring
more of the annual meeting into the pages of the EPUAP Review. It would be
excellent if we could begin to publish more of the content of the conference
rather than restricting our reporting of the event to the reproduction of
abstracts.

This issue of the EPUAP Review reproduces a presentation delivered by
Dr Jeen Haalboom, our immediate past President, at the close of the meet-
ing held in Le Mans last year. He urges both us, and our national govern-
ments to seek to control the quality of the interventions offered to help pres-
sure ulcer prevention and management. One way in which such control could
be exercised lies in the agreement of appropriate standards for the evalua-
tion of devices such as pressure-redistributing support surfaces. One of the
current EPUAP Working Groups has been tackling the conduct and report-
ing of interface pressure measurements. A draft of their report is published
in this issue of the EPUAP Review and I am sure that the Group would wel-
come your comments both positive and negative on the content of this docu-
ment.

Michael Clark
Editor
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6TH EUROPEAN PRESSURE ULCER ADVISORY PANEL OPEN MEETING
Hilton Hotel, Budapest, Hungary, September 18–21, 2002

THE sixth open meeting of the European Pressure
Ulcer Advisory Panel will be held in the beautiful
and historic city of Budapest, Hungary and will con-

tinue to build on the success of the panel’s previous annual
meetings. The mandate of the panel relates solely to pres-
sure ulcers and this allows a focused approach as well as an
excellent opportunity to exchange knowledge with others
working actively in this field.

The theme of this year’s meeting is ‘Pressure Ulcers – a
quality of care indicator?’ As at past meetings, this will al-
low professional health workers an excellent opportunity
to improve their knowledge and understanding of the man-
agement and prevention of pressure ulcers. In addition
there will be an update of the latest research into pressure
ulcers included in the programme.

Well known speakers from throughout Europe and the
rest of the world will be covering topics on this year’s theme
as well as other related aspects of pressure ulcers. In addi-
tion to the main theme – ‘Pressure Ulcers – a quality of
care indicator?’, updates on risk factors and risk assessments
and ulcer stage reassessment will be presented along with
new developments in pressure ulcer management. Free
papers will be included in the relevant sessions. Poster pres-
entations will be displayed throughout the meeting and
there will be an opportunity for poster presenters to briefly
summarize their posters orally. Attendance at the Budapest
meeting will allow delegates to take part in shaping the fu-
ture of pressure ulcer care.

World Heritage Site. A number of pre-congress and post-
congress tours are offered.

The congress will be held in the Hilton Hotel, overlook-
ing the river and city. The scientific programme will be held
in the congress facilities of the Hilton Hotel. The ‘Life-time
Achievement award’ for work related to pressure ulcers will
be presented to the recipient at the congress dinner.

The provisional up-to-date programme is as follows:

Wednesday, 18th September

Hungarian Pressure Ulcer Meeting
(Official language Hungarian)

EWMA / EPUAP Joint Educational Session

Thursday, 19th September

Morning: Satellite meetings

Smith & Nephew ‘Bacteria in pressure ulcers – the role
of silver versus traditional antimicrobial’

Nutricia ‘Treating pressure ulcers from the inside out’

Lunch and poster presentation/viewing

• Welcome and Introduction
(Laszlo Gulacsi and Marco Romanelli).
Chair:  Marco Romanelli

• What do we mean by quality in pressure ulcer preven-
tion and treatment?

(Denis Colin, Laszlo Gulacsi and Agnes Jacquerye)

• European Survey of Quality Measurement in Pressure
Ulcer Prevention and Treatment

(Marco Romanelli)

• Measuring how pressure ulcers affect quality of life
(Trish Price)

Coffee and poster presentation

Chair: Michael Clark and Denis Colin

• Improving outcomes at the bedside.
(Harold Brem)

• Quality in North America, views of the NPUAP
(Courtney Lyder)

Budapest (above), the venue of this year’s meeting, is
one of the most beautifully situated cities in Europe. The
broad Danube river runs though the middle of the city and
the Danube panorama has been declared as a UNESCO
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• Pressure ulcers in Japan
(Prof Ohura)

• Presentation of EPUAP Lifetime achievement award.

• Presentation by Lifetime achievement recipient.

• Close of day and welcome reception with
Hungarian entertainment

Friday, 20th September

• The Hip - Anatomy
(Prof Karl-GoranThorngren, Sweden)

• Hip Fractures
Chair: Christina Lindholm and Gerry Bennett

• The Hip –
Aetiology and Prevention including case studies

(Ami Hommel, Sweden)

• Results from the PEPUS survey
(Christina Lindholm)

Coffee and poster viewing

• New Dutch pressure ulcer guidelines –
PARALLEL FREE PAPER SESSION

1.  Maarten Lubbers    2.  Ronald Boumans
Chair: Sue Bale

• EPUAP Strategic review feedback
(Keith Harding)

Lunch and AGM

• PARALLEL FREE PAPER SESSION

Chair: Maarten Lubbers

• Prevalence group
Chairs: George Cherry and  Courtney Lyder

• EPUAP Prevalence survey

• Interpreting prevalence and incidence data –
what can be achieved in the real world?

(Jacqui Fletcher)

• The project methodology
(Gerrie Bours)

• What was it like for you?  Experience of the data
collectors

(Alison Hopkins)

Coffee and poster presentations

• EPUAP Pressure Ulcer Prevalence project:
The project results  (Tom Defloor)

Chair: Keith Harding

• Pressure ulcers in Spain
(Joan-Enric Torra i Bou)

• EPUAP statement on incidence monitoring
(Gerrie Bours / Lisette Schoonhaven,
led by Keith Harding)

• PLENARY LECTURE

Case mix Adjustment – ideal and practical limitations
(Dan Berlowitz, US)*

• Conference dinner and entertainment,
and awards presentation

EUROPEAN PRESSURE ULCER ADVISORY PANEL

Fishermen’s Bastion and the Danube,
viewed from the conference hotel.

EPUAP activities to watch out for!

Over the coming months the EPUAP, and
this Review, will present several major

developments! Of course, one of these will
be the Budapest Conference, held at the
Budapest Hilton Hotel between Septem-
ber 18th and 21st 2002. The programme
for this event is close to complete and is

shown here. This issue of the EPUAP
Review contains information upon registra-
tion for this event. The EPUAP would like

to thank all of its corporate sponsors –
without your support it would be so much
harder to organise our annual meeting.

We would also like to thank those
companies – Nutricia, and Smith &

Nephew Ltd – who are hosting satellite
meetings during the morning of

19 September. Please support these
educational events!



Volume 4, Number 1, 2002 5

SIXTH EUROPEAN PRESSURE ULCER ADVISORY PANEL OPEN MEETING

Saturday, 21st September

Chairs: Tom Defloor and Alastair McLeod

• Support Surface Working Group Feedback
(Alastair McLeod)

• Evaluation of mattresses replacements for routine use
in a Large General Hospital

(Anne Witherow)

• Prone position and pressure ulcers; State of the Art
(Camles Calaf and Joan-Enric Torra i Bou)

• Risk factors for pressure ulcers
Chair: Tom Defloor

• Predicting pressure ulcers in hospitalised patients
(Lisette Schoonhaven)

• Prognostic factors associated with pressure ulcer
development in surgical patients.

(Jane Nixon)

• Non-blanchable erythema as a predictor of pressure
ulcer lesions: an alternative approach to risk
assessment

(Katrien Vanderwee)

Chairs: Marco Romanelli and Helvi Hietanen

Coffee

• Report on Central European Day
18 September 2002

(Laszlo Gulacsi)

• President’s Address
(Marco Romanelli)

• Presentation of Poster Prizes
(Denis Colin)

• Introduction to the 7th EPUAP Open Meeting 2003,
Tampere, Finland

(Helvi Hietanen)

• End of conference, closing reception and farewell

• Free papers
Chaired by Mark Collier

Saturday afternoon – Tours of Budapest

Social Programme during meeting

(All included in registration fee)

Thursday evening (19 September)

• Reception and entertainment at Hilton Hotel over-
looking the Danube river

Friday evening (20 September)

• Congress dinner and entertainment
Hilton Hotel, Grand Ballroom

SPONSORED BY HUNTLEIGH HEALTHCARE

There will be additional social events organised on Wednesday
18 September and Saturday 21 September, including tours of
Budapest.
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QUALITY MARKS,  A  EUROPEAN DREAM
A paper presented during the EPUAP conference at Le Mans, September 2001, by
Dr J. R. E. Haalboom, the immediate past President of the European Pressure Ulcer Advisory Panel

A European Dream ?

DURING an excellent conference such as this one
expects to hear cool, professional presentations of
scientific papers, not an emotional outburst from

the association’s President. But that is precisely what I will
now make! First let me establish my right to make this prom-
ised outburst. While my day-to-day work is primarily involved
in cardiac medicine, I have some experience with the sub-
ject of this conference, namely pressure ulcers. In particu-
lar I have been intrigued by the changes in practice that
have arisen as the evidence base has grown. Back in 1996,
the impact of the available science was not so impressive
but this has changed in more recent years. Some interven-
tions we have discarded, for example we no longer use hot
air and ice anymore when treating ulcers, nor do we use
ultrasound anymore in treatment since prospective, dou-
ble blind and placebo controlled studies showed that it did
not work! Perhaps the greatest challenge now lies not in
finding out what interventions work, but to enable the dif-
fusion of these findings to doctors and nurses in all care
settings throughout our national countries, both in the
cutting edge centres of excellence and in the geographi-
cally remote care providers. Regardless of this challenge of
ensuring the appropriate diffusion of good practice, let me
be clear that in 2001 it is not acceptable anymore either in
medicine or nursing that procedures are followed that have
not been adequately evaluated.

Making sure that such evaluations occur would appear
to be a simple matter of legislation, especially in today’s
climate of the developing European ‘super-state’. But this
may not be so; although ‘Europe’ today may be synonymous
with organisation and regulation, for many European citi-
zens this new bureaucracy appears to have side-stepped the
democratic process and so may frighten more than it reas-
sures. For example, the introduction of the Euro in place
of national currencies was not decided by the European
people, but organized by politicians. Most certainly no-one
asked for my advice before the Guilder was scrapped! De-
spite these feelings of alienation from decision-making proc-
esses, the new Europe has produced some good results, not
least when considering the concept of ‘quality’. A European
mother can be confident that the yellow toy of her child
does not contain cadmium. Visitors to the Royal Box in Ascot
can be sure that their strawberries are not treated with pes-
ticides and that the champagne does not contain sulphur.
These are examples of quality in action through the impo-
sition of a minimal quality standard (or mark), in this case
the CE Mark. This quality mark impacts upon each of us in
our daily lives, but just exactly what does it mean? In many

cases it may simply note that minimal quality control stand-
ards have been imposed with self-certification by the manu-
facturer. Few realise that there are differing levels of con-
formity to the CE mark, but that only two levels of attain-
ment really denote strong control of quality within the
manufacturing process.

What about quality marks in health care? Patients, re-
gardless of their disease or condition can be assured that
they are most unlikely to develop serious side-effects from
their medications. There is a clear and consistent path to
bringing a new medicine to the market-place – controlled
clinical trials following a battery of toxicity testing. These
procedures consume lots of time and money, explaining at
least in part the high prices of drugs! Few would disagree
with the need for such caution when developing a new
medicine. Few would also disagree with the need for moni-
toring once a drug is in use to identify unexpected prob-
lems and take swift action is problems arise. For example it
became evident that the use of cerivastatin, a cholesterol
lowering drug, had been implicated in the death of at least
fifty-two patients. That is fifty-two out of the more than fif-
teen million patients using it. The drug was withdrawn and
the manufacturer’s value in the stock market was signifi-
cantly reduced. It is perhaps evident that where drugs are
concerned quality can be introduced and maintained.

It is evident to me that the system that works for medi-
cations should also apply for all aspects of health care, in-
cluding pressure ulcer care. Static support surfaces – and
especially powered support surfaces – should only be used
when they have proven to be safe and to be effective follow-
ing very thorough clinical investigations to the same rigour
of drug trials. That is my view which looks simple but this is

Dr Jeen R. E. Haalboom
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not the case. Currently, probably the majority of support
surfaces used in pressure ulcer care are self-certificated by
their manufacturer as being a Level 1 Medical Device. Such
a registration under the CE mark scheme does not call for
independent evidence of either safety or effectiveness. It
remains possible to both introduce and use support sur-
faces that may be ineffective or even dangerous. Is this what
we want to see in pressure ulcer care? Perhaps you could
say that medical devices such as a mattress are inherently
less dangerous than a drug and so the processes required
to bring both to market should differ? But is this true?
The costs of complications such as pressure ulcers can be
very high indeed and the use of ineffective interventions
will fail to reduce the drain on health service resources.
This argument has not yet been explored by our political
masters !

Why does the current inequality between the develop-
ment of drugs and devices continue? Perhaps because de-
vice manufacturers are ‘poorer’ than the drug companies
with less money, and smaller returns to be made upon any
investment in clinical research? This of course leads to new
devices being introduced without prior clinical trials. Per-
haps, and let me be controversial, less evidence is demanded
from nurses, the purchasers of many of the pressure-redis-
tributing support surfaces? I can only back this up with an
observation from my own country, the Netherlands, where
a pressure-redistributing overlay was marketed based upon
its inclusion within a chapter of a PhD thesis. The data did
not support the device as being more effective than the
control intervention. However, many nurses were apparently
impressed with the concept that a PhD thesis had consid-
ered the use of the overlay. Perhaps this reflects a lack of
training for nurses in the evaluation of studies, and in par-
ticular their statistical tests and conclusions? See I did prom-
ise to be controversial in this presentation!

It is evident that European regulations should apply to
all pressure-redistributing support surfaces, such a conclu-
sion is logical for the deployment of effective devices should
control, or even reduce the costs of pressure ulcer care.
EPUAP must play an important role in this process of de-
veloping appropriate regulations. However, the role for the
EPUAP lies not only in bringing the case for regulations to
governments but also in helping manufacturers. We must
help our colleagues in industry by agreeing the scientific
standards which clinical studies of mattresses and other

devices should meet. EPUAP should also facilitate these
clinical studies but assisting multi-national trials to be
planned and executed. Finally we should be clear that
groups such as the EPUAP expect medical devices and drugs
to meet common standards for safety and effectiveness.

Perhaps the EPUAP could go one step further and in-
stigate its own quality mark? In an ideal world I could see
new devices being approved, or not, by a quality approval
process controlled by the EPUAP. Why not? We could be-
come a recognised test centre where manufacturers would
bring new devices, pay for the clinical studies conducted by
EPUAP and at their conclusion be awarded the ‘EPUAP
quality mark’ or not. It is as simple as that.

We, the EPUAP, have grown from a group of enthusias-
tic people perhaps without much real knowledge to a group
of enthusiastic people with scientific knowledge and we
should behave accordingly. We must be prepared to state
what is important and in line with our scientific knowledge
regardless of all the special interests and hidden agendas
that surround all human activity. One of these important
statements is that pressure-redistributing support surfaces
need to be evaluated in a transparent, consistent manner.
Knowledge of their effectiveness is required prior to, and
as a condition, of their entry into the marketplace. Perhaps
we should start our quality mark now without delay. It could
be a real success: the EPUAP-mark.

Editor’s comment

Dr Haalboom’s call for rigorous evaluation of new pressure-
redistributing support surfaces will be welcomed by all
members of the European Pressure Ulcer Advisory Panel.
Perhaps before setting ourselves up as a testing centre for
new products we need to be clear just exactly what we should
measure, and how these measurements should be made and
reported. The next article from the EPUAP Support Sur-
face Working Group provides a draft statement that may
help us deal with the often-misused concept of measure-
ments of the pressures exerted between mattresses and
human tissue. The draft report from the Working Group
also marks a positive collaboration between academic and
clinical researchers within and beyond the health care in-
dustry. Perhaps it is only through such dialogue that we,
the EPUAP and the industry, will clearly see the shape of
the minimum standards required to help establish the qual-
ity mark suggested by Dr Haalboom.

QUALITY MARKS, A EUROPEAN DREAM
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DRAFT GUIDELINES  FOR THE LABORATORY EVALUATION OF
PRESSURE-REDISTRIBUTING SUPPORT SURFACES

Support Services Working Group

OVER the past two years various members of the
European Pressure Ulcer Advisory Panel have
been working upon a draft guideline for the labo-

ratory evaluation of pressure-redistributing support surfaces.
The following document is the product of that endeavour
– however, it must be borne in mind that this does not rep-
resent the ‘finished’ guideline – merely another step to-
wards that eventual document. Please feel free to comment
upon this draft, sending all submissions to the Working
Group co-ordinator, Dr Alastair McLeod, at:

< alastair.mcleod@huntleigh-healthcare.com >
I feel confident that all members of the Working Group
would like to extend their thanks to Alastair for his com-
mitment to this project.

Michael Clark

Introduction

Purpose

This document is a collection of recommendations com-
piled from several meetings of interested parties facilitated
by the EPUAP (see appendix 1). All were motivated by a
common recognition that methodological and technical
differences in the interface pressure (IP) measurement
protocols used in published laboratory studies on support
surfaces makes comparisons virtually impossible. Given the
rising number of pressure redistributing (PR) products
appearing on the market, there is much sense in future
studies adopting a similar protocol and a common reported
data set. Whilst this will not completely remove the prob-
lem of incomparability, it is an initial step towards a stand-
ardised approach which it is hoped will eventually be estab-
lished.

Scope

Given the large number of possible purposes there are for
conducting interface pressure measurements, it was neces-
sary to limit the initial scope of these recommendations to
the following:
1. Studies where the primary objective is to establish

differences in the pressure redistributing properties
of support surfaces relative to a ‘standard’ surface

2. Surfaces whose design intent is NOT to vary the
interface pressure cyclically over time (e.g., foam
mattresses, static air mattresses, NOT alternating or
pulsating surfaces)

Limitations

A key limitation to the recommendations contained herein
is that no link is established between the IP analysis out-
come and likely patient outcomes. Nor is there any data
presented which suggests how products may be allocated
to different patients for pressure ulcer (PU) prevention or
healing purposes based on IP performance. Such relation-
ships can only be established with suitably powered
randomised controlled clinical trials. However, if clinically
significant differences between PR surfaces are measured
in such trials, then adopting these guidelines for subsequent
comparative IP testing will allow other surfaces to be com-
pared to those used in such research. This will allow more
rapid assessment of new products as they are introduced.

Additionally, implicit in this logic is the fundamental
assumption that the primary effect of PR surfaces lies in
their ability to modify soft tissue compression patterns in a
positive way. Other effects, such as skin micro-climate con-
trol and frictional and shearing forces are not quantified in
these guidelines.

Glossary

Interface Pressure Perpendicular force exerted by a
segment of skin on a support surface divided by
the skin contact area (abbrev = IP)

Pressure Redistribution The beneficial modification of
pressure patterns on human soft tissues to reduce
pressure ulcer risk (abbrev = PR)

IP sensor A device placed between the skin and a
support surface whose output is calibrated to
represent the perpendicular pressure exerted over
the sensor area

Repeatability The variation in pressure measured by a
sensor when an identical calibrated, constant
pressure is applied and removed several times

Reproducibility The variation in analysis outcomes
when a calculation is performed on pressure data
derived from a test subject who has repositioned
several times

Accuracy The closeness of an IP sensor output to a
known applied pressure

Resolution A representation of the smallest area over
which each sensor is measuring interface pressure.
In this context , ‘high resolution’ means more
sensors per square centimetre
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Hysteresis The difference in sensor output measured
when the same force is applied gradually from a
low and a high starting point

Creep A slow variation in subject position or sensor
output over time

RCT Randomised Controlled Trial
Scan The acquisition of pressure data from an array of

electronic IP sensors

Methodology

Choice of test body

Most published work has hitherto employed human sub-
jects for IP measurements. Whilst this is intuitively appeal-
ing, there are significant reasons why this approach limits
the comparability of IP measurements, including:

a) Experimental repeatability will be poor, because joint
angles and tissue properties will vary over time, thus
introducing higher variations in pressure readings

b) Unless physically identical subjects are used by all
researchers in this field, and cross-comparisons are
conducted to measure actual differences in subjects, it
is not known how comparable any product rankings
will be using different human subjects in different test
locations

c) The use of human subjects does not dispose the
measurement process to a standardised approach that
is eventually desired

It was recognised that for the purposes of exploring the
effect of IP on soft tissue blood flow, the use of human sub-
jects, and the use of sensors other than IP remains essen-
tial. However, for the limited purposes of comparative rank-
ing of support surface PR quality, it is recommended that a
human-like mannequin is employed. This follows a similar
approach adopted by ISO committee TC173/SC1/WG11,
who recommended the construction of a standard buttock
mannequin to conduct IP testing of wheelchair cushions.

Test Mannequins

The functional specification for a test mannequin still re-
quires definition. Ideally, these should be constructed to
mimic important degrees of freedom found in humans, but
should also minimise potential errors deriving from un-
planned movements such as sagging or creep. Whilst not
exhaustive, essential elements are thought to include:

1) Full body mannequin rather than partial mannequin

2) Representative of typical height and weight of patients
using PR surfaces, with weight distributed in correct
anthropomorphic proportions. Ideally, a spectrum of
weights and heights should be tested, with both male
and female skeletal forms

3) Jointed at knees, hips, shoulders and neck. Type and
design of joint (planar or rotational) should be
sufficient only to allow mannequin to contour with
typical profiled hospital bed. High degrees of free-
dom in joints may reduce experimental repeatability.

4) Surface of mannequin to represent 3D shape of bony
prominences and soft tissue coverage found in typical
patient group. There is still debate over whether a

coverage of artificial soft tissue is necessary in a
mannequin. The only way to resolve this is to con-
struct mannequins with and without artificial soft
tissue and compare differences in measurements
between ‘standard’ surfaces and ‘good’ (ideally via
RCT study) surfaces. If the addition of artificial soft
tissue increases measurement sensitivity, and brings
results significantly closer to those measured on
humans, then this should be adopted as a standard
requirement

If different test mannequins are developed as a result
of ongoing work in different research centres, then it is
essential that cross-calibration data is generated and pub-
lished to ensure future comparability of results. Such data
could be derived using an internationally agreed specifica-
tion of basic foam mattress.

There is also some debate over the usefulness or neces-
sity of heating a mannequin, to achieve skin temperatures
at the pressure interface. Some mattresses claim to change
their PR properties

Experimental design

It is recommended that, as a minimum, the test protocol
should incorporate the following elements:

a) Sensor calibration using reference pressures plus
zero. In absence of recommendations from sensor
manufacturers, daily calibration is suggested. Sensors
must demonstrate a sufficient level of accuracy etc.
before any tests are undertaken – see the ‘Instrumen-
tation’ section later

b) The PR support surfaces, including a ‘standard’
surface, should be tested with the mannequin in at
least three positions as follows:

c) Sensor arrays should either be attached to, embedded
in or cover the following areas:

i) Heel(s)
ii) Ischial tuberosity (ies)
iii) Greater Trochanter(s)
iv) Sacrum (Centred 1cm above natal cleft)
v) Occiput (posterior)

The minimum requirements for sensors are discussed
in the next section.

Mannequin

Test mattress  SUPINE

Block supports

INCLINED at 45°.
Dimensions will be averaged
from currently available
profiling beds.

LATERAL.
Hip/thigh angle 60°;
Thigh/knee angle 60°.
Use foam blocks with
appropriate angles to
increase consistency of
positioning

▲
▲

ETRS – SUPPORT SERVICES WORKING GROUP
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d) At least 3 scans should be taken in each position and
averaged, and the mannequin should be repositioned
at least 6 times in each of the above postures. This is
to ensure the maximum pressures are captured and
will supply data for reproducibility calculations.

e) Either all mattresses use a standard cover provided by
the manufacturer, or all are tested using a standard
hospital cotton sheet draped loosely over the surface.
If a product is sold with a special cover as standard,
then this should NOT be removed from the product
during any of the tests.

f) Test environment temperature should be controlled
to ±2°C to avoid thermal drift problems with sensors.
The test room temperature should be as close as
possible to the temperature during calibration.

Instrumentation

Accuracy and Calibration

Accuracy is important if absolute pressures are to be re-
ported. However, it is recommended later in this guideline
that only relative results are issued. Thus, provided the ac-
curacy remains consistent throughout testing, then it is prob-
ably not necessary to specify this property. It is necessary for
the sensor to be able to resolve sufficiently small areas to
assess local pressures – this is discussed in the next section.

The system should be calibrated using positive air pres-
sure or weights of known area whose accuracy is traceable
to a nationally recognised standard.

Resolution

The sensor matrix must be able to detect changes in IP over
small distances – e.g., heels. It is proposed that the tech-
nique cited in TC173/SC1/WG11 is adopted here. Thus, a
mannequin of known mass is effectively ‘weighed’ by the
sensor on a standard surface (sum of all IP’s multiplied by
total sensed area = weight on area). If, when three such
‘weighings’ have been performed and averaged, the error
is greater than 10% of test weight, then the sensor in ques-
tion is unlikely to be adequate for test purposes.

Repeatability/Reproducibility

The repeatability of an IP measurement system should be
such that, when results are analysed, significant differences
between the PR properties of surfaces are not swamped by
larger levels of uncertainty caused by instrumentation er-
ror. For example, if it is judged that 5 mmHg represents a
significant change in pressure in the range 0–40 mmHg,
but the measuring instrument or experimental method has
a repeatability / reproducibility of ±5 mmHg, then we can-
not be certain that a 5 mmHg difference is truly significant.
It is recommended that the coefficient of variation (SD/
MEAN) of a set (minimum 10) of repeated ‘weighings’ as
described previously is less than or equal to 10%.

Data Analysis

Analysis Techniques

There was much discussion on which is the most appropri-
ate or meaningful set analyses to perform. In common with

the choice of mannequin, this can only be ascertained via
correlation of differences in calculated parameters with
outcomes of RCT’s using identical products. Since it is com-
paratively simple for a computer to perform mathematical
operations on a sequence of scanned pressure data sets, it
is proposed that all the methods listed below are used and
tabulated in a final report. A consistent performance by a
product across many analysis methods should result in a
higher ranking. However, techniques which result in high
variation (e.g., peak pressure on heels) may need to be ex-
cluded from final ranking calculations. To estimate this, the
Coefficient of variation of each analysis technique should
be calculated from the six repeats performed. As in previ-
ous cases, CV > 10% may indicate poor repeatability. (See
Table 1 overleaf.)

Statistical Considerations

Given the small sample size of scans per position, the op-
portunity for statistical analysis is limited. Differences be-
tween paired data sets for different products in different
positions can be tested for significance using non-paramet-
ric tests such as Mann-Whitney (if data looks skewed) or
Students t-test (if data reasonably well behaved). Signifi-
cance should be set at the 5% level. When processing the
data, differences in calculated parameters between differ-
ent products and the standard mattress should be used.
Thus, two questions are answered per test product:

1) How different is it from the standard mattress (in
each position)?

2) How different is it from the other test products (in
each position)?

Data Presentation

As a minimum, the following information should be di-
vulged:

1) Sensor array description, including: number of
sensors, physical dimensions, calibration method &
frequency of calibration.

2) Description of mannequin, including mass, joint
numbers and types, and any areas of compliant
material.

3) Results of ‘weighing’ test, with statement of error and
repeatability.

4) Description of ‘standard’ mattress, ideally uniform
foam design of 4'–6' (100–150mm) height. Inclusion
of density and hardness data also useful, with descrip-
tion of cover type

5) Description of test products, with modes of operation
and set up used during tests (if powered surface)
together with any adjustments made to products
between test positions.

6) Statement of number of scan repeats per position,
along with indication of statistical methods used to
compare results

7) Table of analysis results for each mannequin position,
showing either absolute results of all products tested
including the standard mattress, or results relative to
the standard (except 95% CI)

EUROPEAN PRESSURE ULCER ADVISORY PANEL
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Table 1:  Analysis Techniques

ETRS – SUPPORT SERVICES WORKING GROUP

Technique Name Description Formula

Maximum Pressure Maximum IP anywhere (mmHg) MAX(all data)

Mean Pressure Arithmetical mean (mmHg) AVERAGE (all sensors in contact

95% confidence interval Range of mean (mmHg) 95% CI (MEAN)

Spread Coefficient of variation (%) STANDARD DEVIATION (all
sensors in contact) /
AVERAGE (same)

Pressure Area Index (PAI) % of all sensors in contact with (# sensors in contact and <30
skin that register < 40 mmHg mmHg) / (# sensors in contact)
(other thresholds such as 30
and 20 also used)

Band Width Index (BWI) % of all sensors in contact with (# sensors in contact and <
skin that register < mean IP mean IP) / (# sensors in contact)

Half Width Index (HWI) % of all sensors in contact with (# sensors in contact and < 1/2
skin that register < 1/2 of peak IP peak IP) / (# sensors in contact)

Contact Area % of sensors in contact with skin (# sensors in contact) /
(# sensors)

8) Statistical analysis of (7), both comparing all test
products to the standard mattress and between test
products for each position

Further Research

Key issues in this guideline that require further investiga-
tion include:

a) Development and specification of minimum complex-
ity mannequin needed to conduct tests. The core
question is: ‘what specification of mannequin is
required to achieve the same relative product
rankings that would be established using a large pool
of human subjects?’ If, as is likely, different manne-
quins will be used in different parts of the world, will
these differences result in different rankings when
used to assess identical test products?

b) Verification of the ‘10% rule’ for acceptance of
accuracy and repeatability of pressure sensing arrays.
For a given mannequin design, the core question is:
‘what range of sensor accuracy and repeatability does
not affect the ultimate ranking of identical test
products?’

c) Whilst the majority view was that pressure sensing
arrays provided larger volumes of useful data than
single or small groups of sensors, current technology
still has limited resolution. This has implications on
their ability to assess accurately the pressure distribu-
tion around areas like heels and elbows. It may
therefore be necessary to use a different sensing
approach in these areas to provide accurate data.

d) Further research is needed to establish how much of
this guideline can be applied to moving surfaces – i.e.,
alternating and pulsating designs. There was broad
agreement that large sensor arrays are unsuitable for
these surfaces because of the degree of hammocking

imposed over deflated cells. In addition, analysis
methods would require some form of time integration
to assess the effect of cyclically varying interface
pressures.

Appendix

1. Contributors

See list overleaf (page 12).

2. References

EPUAP WG1 is currently conducting a literature survey of
all references relating to laboratory assessment of support
surfaces. When all comments have been received regard-
ing this guideline and a final draft agreed, a subset of WG1
references relating to interface pressure will be added here.
All queries or suggestions for WG1 should be addressed to
the chairman, Dr Michael Clark, at the email address given
above. Some of these references have already been pub-
lished in previous editions of EPUAP Review, available to all
EPUAP members.

3. Comments

Your comments on this document are welcome. Please sub-
mit these via email only to the working group chairman,
Alastair McLeod, at the following address:

< alastair.mcleod@huntleigh-healthcare.com >

Thank you for spending time reading this guideline, and I
look forward to a lively exchange of ideas as we refine the
wording.

Alastair McLeod
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E U R O P E A N P R E S S U R E U L C E R A D V I S O R Y P A N E Lepuap Prevalence and Incidence Monitoring

DRAFT EPUAP STATEMENT ON PREVALENCE AND INCIDENCE
MONITORING
Prepared by Tom Defloor, Gerrie Bours, Lisette Schoonhoven and Michael Clark

or incidence it is useful to consider the information the
different measures can provide.

PREVALENCE measures the number of patients with pres-
sure ulcers at a certain point or period in time. Thus, it
provides an institution with insight into the magnitude of
the problem of pressure ulcers at a given point in time, and
may be an aid in planning for health resources and facili-
ties. For example, during a prevalence survey it is possible
to record how many devices (e.g., alternating mattresses)
are being used at that specific moment.

Given that many prevalence surveys also collect infor-
mation upon aspects of prevention and treatment, such
surveys may allow inferences to be made regarding the com-
pliance with prevention and treatment protocols at that
specific moment.

INCIDENCE measures the number of persons developing
new pressure ulcers during a period in time and thereby
provides insight into the nature of patient groups who are
at risk of pressure ulcer development. Furthermore, inci-
dence may allow inferences to be made regarding the ef-
fectiveness of preventive measures and the compliance with
prevention and treatment protocols. Also, incidence pro-
vides insight into the magnitude of the problem of pres-
sure ulcers developed within the current care provider.

Table 2: Incidence (* Sum of all the days over which each patient participated in the study)

Pressure Ulcer Cumulative Incidence =

Number of persons developing new pressure ulcers at an initially pressure ulcer free location x 100

Number of persons (with or without pressure ulcers) in population at beginning of time period

Pressure Ulcer Incidence Density =
Incidence Rate =

Number of persons developing new pressure ulcers at an initially pressure ulcer free location

Total person days* free of new pressure ulcers

The interpretation of prevalence and incidence date
can be challenging

When interpreting particular prevalence or incidence data
it is important to understand the factors that may influence
the apparent size of the pressure ulcer population.

PREVALENCE will be affected by the number of persons with
a pressure ulcer present at admission to the current care
provider. If this number is high, prevalence proportions may

PREVALENCE and Incidence are both measures of
disease frequency. While both have been used to
record the number of people with pressure ulcers,

they provide different perspectives on the scale of the prob-
lem.1

Prevalence

Prevalence is defined as a cross-sectional count of the
number of cases at a specific point in time, or the number
of persons with pressure ulcers who exist in a patient popu-
lation at a given point in time (see Table 1).2

Table 1:  Prevalence

Pressure Ulcer Point Prevalence =

Number of persons with a pressure ulcer x 100

Number of persons in a population at a particular point in time

Pressure Ulcer Period Prevalence =

Number of persons with a pressure ulcer x 100

Number of persons in a population during a particular period in time

Incidence

Incidence is defined as the number
of persons who develop a new pres-
sure ulcer at an initially pressure ul-
cer free location, within a particu-
lar time period in a particular
population. Several approaches to
measuring incidence have been ex-
plored (see Table 2).

Characteristics of Prevalence and Incidence

As mentioned earlier, prevalence and incidence are differ-
ent measures of disease frequency. The characteristics of
prevalence and incidence are summarized in Table 3.

Purpose

Before deciding to measure either pressure ulcer prevalence
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be high too. For example, where patients with pressure ul-
cers are referred to a specific institution, for example be-
cause of the expertise of the institution in pressure ulcer
treatment, this admission practice will influence the preva-
lence of pressure ulcers. Prevalence is also influenced by
discharge practices. For example, a hospital that is able to
quickly discharge patients with a pressure ulcer to a nurs-
ing home may have a lower prevalence of pressure ulcers
than a hospital that can only discharge patients after the
pressure ulcer has healed.

If the prevention and treatment protocols are of low
quality or compliance with these protocols is low, then it is
likely that both the prevention and treatment of pressure
ulcers will be sub-optimal. This may lead to patients experi-
encing their pressure ulcers for a longer period of time.
These patients will then be more likely to be identified dur-
ing a prevalence survey and hence prevalence may be high.

INCIDENCE is affected by discharge practices, given that this
rate will be influenced by the length of stay of each patient
within the care provider. For example, a hospital that dis-
charges patients within a few days, i.e., before pressure ul-
cers have a chance to develop, is likely to have a lower inci-
dence than a hospital that admits patients for a longer pe-
riod of time. It is generally assumed (although unproven)
that pressure damage may first appear three to five days
after the insult to the skin and soft tissues occurred. In pa-
tients with a length of stay of, for example only three days,
pressure damage may have occurred but not yet be visible.
These pressure ulcers would not be registered, resulting in
a lower incidence rate.

If the prevention protocol is of low quality or the com-
pliance with these protocols is poor, then preventive care is
not optimal and therefore incidence may be higher. As pa-
tients with an existing ulcer but who develop additional
pressure ulcers may be included in incidence studies, then
adherence to treatment protocols may also influence inci-
dence. Where a pressure ulcer heals quickly due to staff
compliance with a high quality treatment protocol, it is
possible that a pressure ulcer may then re-occur on the pre-
viously injured site and this may then be counted as a ‘new’

ulcer. This illustrates the complexity of determining which
pressure ulcers, and which patients, to include in any inci-
dence monitoring project.

Both prevalence and incidence are influenced by the
case mix of the institution. While variations may arise it is
likely than where two institutions provide identical preventa-
tive care then the centre with more patients at high risk of
developing pressure ulcers may have both a higher inci-
dence of pressure ulcers. In the previous example the preva-
lence of pressure ulcers within the centre with most high
risk patients may also be higher but this indicator will be
susceptible to the admission of patients with pre-existing
pressure ulcers.

Practical issues related to the collection of prevalence
and incidence data

Measuring incidence rates requires a longitudinal design
and in consequence such studies are likely to be more la-
bour intensive, and hence costly than would be a point
prevalence survey. The costs of both prevalence and inci-
dence monitoring may be reduced if patient medical and
nursing records are held electronically with appropriate
fields available for the recording of pressure ulcers. The
frequency of patient observation to record incidence of new
pressure ulcers may depend upon care setting, but it is likely
that in acute care daily observation of the skin would be
required. Regardless of whether incidence or prevalence is
to be recorded the accuracy of the submitted data needs to
be assessed.

Despite the fact that many studies have been performed
in various countries to record incidence and (primarily)
prevalence, comparison between this data are extremely re-
stricted given factors such as the use of different pressure
ulcer classification systems, incomparable patient groups,
small samples and differences in data sources.2–4 Therefore,
data must always be examined in light of the specific study
methodology.2 Appendix 1 gives some practical suggestions
for measuring prevalence and incidence.

The selection of either prevalence or incidence data as
a means of illustrating the occurrence of pressure ulcers
should be made following a detailed consideration of the

Characteristic Prevalence Incidence

Purpose Gain insight into the magnitude of the Gain insight into the causation of pressure ulcers and into the
problem of pressure ulcers magnitude of the problem of pressure ulcers

Planning for health resources and facilities Planning for and evaluation of health resources and facilities

Compliance with prevention and treatment Compliance with prevention and treatment guidelines /
guidelines / protocols protocols

– Evaluation of effectiveness of preventive measures and treatment

Figures affected by Pressure ulcers present at admission Pressure ulcers present at admission

Admission and discharge practices Discharge practices

– Follow-up period (only for cumulative incidence)

Case mix Case mix

Effectiveness of the prevention and treatment Effectiveness of the prevention treatment protocols
protocols

Compliance to the prevention and treatment Compliance to the prevention protocol
protocol

Time investment Low Higher (lower if electronic records are used)
and cost for research

Table 3:  Characteristics of Prevalence and Incidence

EUROPEAN PRESSURE ULCER ADVISORY PANEL
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strengths and limitations of both epidemiological measures.
The European Pressure Ulcer Advisory Panel considers

that measuring pressure ulcer incidence is the most appro-
priate approach if the goal is to understand how the intro-
duction of new protocols and interventions has affected the
number of patients with pressure ulcers. Where the goal is
to identify the current size and characteristics of the pres-
sure ulcer affected population, then prevalence may be
more appropriate. However, the costs associated with the
implementation of an incidence monitoring scheme may
be prohibitive, and for this reason prevalence may be se-
lected even though it may not be fully appropriate.

Reference list
1. Rothman K, Greenland S. Modern Epidemiology. 2nd Edition.

Philadelphia: Lippincott Williams & Wilkins, 1998.
2. National Pressure Ulcer Advisory Panel. Pressure Ulcers in America:
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3. Allman RM. Pressure ulcer prevalence, incidence, risk
factors, and impact. Clin Geriatr Med 1997; 13(3): 421–436.

4. van-Rijswijk L. Epidemiology. In: Morison M, editor. The
Prevention and Treatment of Pressure Ulcers. London: Mosby,
2001: 7–15.

Appendix 1
Practical recommendations for measuring both
pressure ulcer prevalence and incidence

1) Patient inclusion / exclusion

Clearly define the population to be surveyed before start-
ing data collection. Be aware that exclusion of certain pa-
tients or groups of patients makes comparison with other
studies more difficult (problem of generalization). Patients
with pressure ulcers at the start of the study should not be
excluded, even from incidence studies. They have a high
risk of developing new pressure ulcers on other locations.
However, only any new pressure ulcers should be counted
when calculating incidence figures. Base your incidence or
prevalence data upon the number of patients with, or de-
veloping pressure ulcers and not upon the number of pres-
sure ulcers that develop.

2) Survey methodology – general issues

It is essential that the assessors are able to distinguish pres-
sure ulcers from other types of wounds, for instance incon-
tinence damage, to prevent misclassification. Therefore
observers should be trained in the classification of pressure
ulcers using the EPUAP pressure ulcer grading system. In
research studies, inter-rater reliability should be formally
checked and reported.

Inspect all of the pressure areas of each individual pa-
tient. Skin inspection is important for using medical or
nursing records is often not a very reliable method of pres-
sure ulcer data collection! Always remember that caregivers
are not always aware of the existence of pressure ulcers.
Use a transparent device for facilitating the assessment of
grade I (non-blanchable erythema).

Assessing the skin of the surveyed patients should be
carried out by two observers working independently; ide-
ally one of the observers should not be a staff member of
the unit where the patient is located.

Frequently the use of preventive interventions may be
recorded during prevalence surveys; if these are to be re-
corded then note which devices are in place at the bedside
or chair of each surveyed patient. Not all preventive meas-
ures used are reported in records while not all preventive
measures mentioned in the medical and/or nursing records
are used as prescribed!

Specific comments regarding incidence monitoring:

When considering acute care, it may be considered to be a
general rule that the less frequently patients are observed,
the less reliable the collected incidence data becomes. In
acute care, patients should be assessed at least daily if non-
blanchable erythema is used as one of the outcome meas-
ures. Where only more severe pressure ulcers (grades II
and higher) are used as outcome measures then patients
should be assessed at least every two or three days in acute
care. In non-acute care the interval between skin assessments
may be longer dependent upon the logistical aspects of vis-
iting patients.

Reporting of pressure ulcer incidence and prevalence
data

In all cases the population surveyed should be fully de-
scribed in any report or publication; this facilitates com-
parison with other pressure ulcer epidemiological data.
Among the items that may be described are patient ages,
gender, vulnerability to developing pressure ulcers, mobil-
ity, activity, expected length of stay and care location (acute,
non-acute, and specific populations such as intensive care).

Pressure ulcer incidence and prevalence data should
be based upon the number of patients with pressure ul-
cers. If any individual has more than one pressure ulcer,
that person is counted only once.

It may be useful to report data in two formats; the first
including all pressure damage (including areas of non-bro-
ken skin), the second excluding Grade I pressure ulcers
and so reporting only areas where the skin was broken.

Comparison of results (be they incidence or prevalence)
between different care providers or within a single provider
over time should be done with caution (if at all). In any
comparison patient characteristics and case mix should be
taken into account.

Specific issues related to the reporting of Incidence data

After the start of any incidence monitoring project, only
‘new’ pressure ulcers (pressure ulcers developed after the
start of the study) should be recorded. New pressure ulcers
may occur in patients who have pressure damage present
before the start of the project; record these individuals the
first time they develop a new pressure ulcer. It is possible
that those pressure ulcers that develop during the first few
days that a patient is being monitored were the result of
excessive tissue loading prior to the entry into their cur-
rent care location. This last statement is commonly believed
although there is little evidence to support its hypothesis.
Measuring incidence in non acute care may be compounded
by the relatively low numbers of patients present at the start
of the study, this challenge of reporting incidence is fur-
ther complicated where recruitment to the population is
slow. In such circumstances it may be more appropriate to
report pressure ulcer prevalence data.

DRAFT EPUAP STATEMENT ON PREVALENCE AND INCIDENCE MONITORING
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NETHERLANDS: IS THERE A BENEFIT FROM
SURVEYING?

Gerrie JJW Bours and Ruud JG Halfens
Maastricht University, Dept. Nursing Science, Maastricht,
the Netherlands.

Introduction

In the Netherlands a national prevalence survey is carried
out yearly in different health care institutions, from which
the majority are acute care hospitals and nursing homes.
These measurements give insight into the prevalence and
severity of pressure ulcers.

By giving the settings feedback after each survey about
their results, a positive effect on the consciousness of the
health care workers to this problem may be obtained. This
may result in better prevention strategies and therefore in
a decrease of the prevalence. Last year this assumption has
been shown that acute care hospitals and nursing homes
that participated in the national survey from the first year
had lower prevalence rates than those who participated for
the first time. However, these lower prevalence rates may
be misleading, due to differences in the distribution of pa-
tients’ risk factors. To adjust statistically for differences in
risk factors may be a better strategy to compare the early
adopters with those who follow later in participating in the
national prevalence survey.

For this the next research questions are formulated:
• Is there a decrease in prevalence rates for acute care

hospitals during the years they participate in the
national prevalence survey?

• Do settings (acute care hospitals) who participated
from the first time (1998) have lower prevalence rates
than those who participated last year for the first time?

• Is there a difference in policy conditions and preven-
tive strategies between those early adopters and those
who follow later?

Methods

The data of the prevalence surveys in 1998, 1999, 2000 (and
2001) are used for answering these research questions. Po-
tential risk factors for pressure ulcers will be assessed by
logistic regression if the p-value is less than 0.05 on univariate
analyses in the sample. Expected rates of pressure ulcer
development will be calculated from the logistic model and
compared with the observed rates. The settings will be com-
pared by means of their average predicted probability
among their patients.

Results and Summary

The analyses are not yet finished. The results and conclu-
sions will be presented at the conference.

PRESSURE ULCERS IN AMERICA:
PREVALENCE, INCIDENCE, AND
IMPLICATIONS FOR THE FUTURE

Submitted by the NPUAP Board of Directors
Presented by Janet E. Cuddigan, NPUAP Monograph Editor,
and Elizabeth A. Ayello, Associate Editor.

Introduction

In 1989, the National Pressure Ulcer Advisory Panel
(NPUAP) set a national goal to reduce the incidence of
pressure ulcers by 500/0 by the year 2000. During the ensu-
ing decade, the NPUAP engaged in an active program to
improve clinical practice on pressure ulcers through edu-
cation, research, and public policy. At the close of the twen-
tieth century, the NPUAP assessed the progress toward this
goal.

Methods

A Medline database search for all articles published and
indexed between 1 January 1990 and 1 June 2000 (and later
updated through 31 December 2000) yielded over 300 stud-
ies on pressure ulcer incidence and prevalence over the
past decade. Data were analyzed across care settings and in
specific populations such as persons with spinal cord inju-
ries, the elderly, infants and children, hip fracture patients,
persons of colour, and those at the end of life.

Results

Study data presented in the NPUAP monograph, ‘Pressure
Ulcers in America: Prevalence, Incidence, and Implications
for the Future’, indicate a wide variation in the range of
incidence rates (i.e., acute care, 0.4% to 38%; long term
care, 2.2% to 23.9%; and home care, 0% to 17%). Incon-
sistencies in methodologies used and the populations stud-
ied contribute to these differences and make comparisons
and analyses of trends problematic. However, many posi-
tive developments in prevention and treatment of pressure
ulcers have occurred over the past decade, including devel-
opment of evidence-based practice guidelines, standardi-
zation of risk assessment, and improved technologies for
prevention and treatment. Small studies from individual
settings have shown that 50% reductions in pressure ulcer
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incidence rates are possible. A 25% reduction in the rate of
pressure ulcer development was reported in a nursing home
chain, using the Minimum Data Set (MDS). Several studies
reported fewer full-thickness (Stage III or IV) ulcers.

Summary

The NPUAP monograph is an important contribution to
the literature. The scholarly critique and recommendation
for standardizing methods to determine pressure ulcer
prevalence and incidence will have a pivotal influence on
the pressure ulcer community. The NPUAP reaffirms its
mission to improve patient outcomes in pressure ulcer pre-
vention and management through education, public policy,
and research by setting new goals to address the unresolved
issues and concerns surrounding this international health
issue.

PREVALENCE OF PRESSURE ULCERS IN
ELEVEN GERMAN HOSPITALS IN APRIL 2001

Nils Lahmann and Theo. Dassen
Department for the Education of Nurse and Paramedic
Teachers; and Nursing Science. Centre for the Humanities
and Health Sciences, Humboldt University, Berlin, Germany

Introduction

As the first step of evaluating the quality of care regarding
the important nursing care problem ‘pressure ulcers’ it is
necessary to determine the actual prevalence of it. The de-
partment of nursing science of the Humboldt University
Berlin conducted – as an independent institution – a re-
gional survey in the states Berlin, Brandenburg and
Mecklenburg-Vorpommern in April 2001. The survey was
conducted with a German version of an instrument, that
was developed and already in use in the Netherlands. The
German version of the instrument was tested in a pilot study
in November 2000 and proved to be reliable and valid.

Methods

The study design is a descriptive correlation questionnaire
survey. Especially advised ward nurses observed every pa-
tient as far as ‘informed consent’ was obtained. The instru-
ment contains questions regarding prevention, therapy and
characteristics of pressure ulcers. For risk assessment, the
Braden scale was used. Additional items about falling and
the care dependency scale and some German specific in-
formation (care insurance, administrative labelling) com-
plete the questionnaire.

Results

3012 Patients of an absolute 3516 patients (85, 7%) of eleven
hospitals took part in the research. First results of data-analy-
sis show:
• Defining patients ‘at risk’ for pressure ulcer with value

of Braden 20 or less (increases sensitivity of the
instrument) 38,4% of Patients are ‘at risk’.

• Prevalence in the ‘at risk’ group in all eleven hospitals
ranges from 12% to 53.5%. Significant differences in
groups with/without pressure ulcers regarding body
mass.

• Index and care dependency scale.

• High association between Braden scale and care
dependency scale (r = 0.85). Data analysis still in
progress. Scheduled results for illness, age, sex,
operation, falling, etc.

Summary

Conducted survey in eleven German hospitals showed
28.3% average prevalence and high range of pressure ul-
cers in the group of patients at risk.

PROGNOSTIC ABILITY OF RISK ASSESSMENT
SCALES (The prePURSE study)

L. Schoonhoven1, J.R.E. Haalboom2, E. Buskens1, M. T.
Bouserna3 and D.E. Grobbee1.
1) University Medical Centre, Julius Centre for General
Practice and Patient Oriented Research, Utrecht, the
Netherlands. 2) University Medical Centre, Division of
Internal Medicine and Dermatology, Utrecht, the
Netherlands. 3) Eernland Ziekenhuis, Department of
Dermatology, Amersfoort, the Netherlands.

Introduction

Patients admitted to a hospital have an increased risk of
developing pressure ulcers. In 1999 the prevalence of pres-
sure ulcers stage 2 and higher was 8.3% – 10.2% in hospi-
talized patients in the Netherlands1. Most pressure ulcers
may be prevented if preventive measures are taken in time.
These preventive measures are expensive and sometimes
also labour intensive, and should therefore only be given
to patients who are at risk for pressure ulcer development.
Risk assessment scales are used to identify patients at high
risk for pressure ulcer development.

At least seventeen risk assessment scales have been de-
scribed in literature. The Norton scale and the Braden scale
are the most tested and best-documented scales. Most scales
are opinion based, rather than evidence based, and most
are not or minimally evaluated. Yet, expensive preventive
measures are based upon their outcome. In this study we
evaluated the predictive value of the Norton scale, the
Braden scale, the Waterlow scale and the CBO scale in hos-
pitalized patients.

Methods

A prospective cohort study was conducted, including pa-
tients from two large hospitals in the Netherlands. Patients
admitted to the Neurology, Internal, Surgical and Geriatric
wards for more than five days were included in the study.
Patients were visited within 48 hours of admission and sub-
sequently once a week until discharge or admission for
twelve weeks. Patients were observed for the occurrence of
pressure ulcers and information on risk assessment scales
and other risk indicators from literature was collected. A
total of 1,229 patients were included in the study. The scores
on the Norton scale, Braden scale, Waterlow scale and CBO
scale were calculated at admission and for the first follow
up visit. The ability of the scales to discriminate between
patients at risk and not at risk for pressure ulcer develop-
ment at admission and at the first follow-up visit was deter-
mined by calculating the area under the Receiver Operat-
ing Characteristic curve (AUC). The AUC can range from
0.5 (no discrimination) to 1.0 (perfect discrimination).

ABSTRACTS FROM THE FIFTH EPUAP OPEN MEETING, 2001
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Results

The incidence of pressure ulcers stage 2 and higher after
the first week of admission was 6.3%. The AUC’s (95%Cl)
at admission were:

1) Norton scale: 0,502 (0,437–0,568);
2) Braden scale: 0,514 (0,447–0,581);
3) Waterlow scale: 0,593 (0,525–0,661); and
4) CBO scale: 0,537 (0,475–0,599).

The AUC’s (95%Cl) for the first follow up visit were:
1) Norton scale: 0,690 (0,631–0,748);
2) Braden scale: 0,674 (0,614–0,734);
3) Waterlow scale: 0,797 (0,750–0,843); and
4) CBO scale: 0,669 (0,611–0,727).

Summary

The results show that the risk assessment scales (within 48
hours after admission) are not able to discriminate between
patients at risk and not at risk for pressure ulcers at first
follow up visit (AUC: 0,502–0,593). The scores, calculated
within 48 hours after admission, do not predict which pa-
tients will and which patients will not develop pressure ul-
cers stage 2 or higher in the first week of admission. How-
ever, the risk assessment scales (at first follow up visit) are
able to discriminate moderately between patients with and
without pressure ulcers at first follow up visit (AUC: 0,674–
0,797). The scores, calculated at the first follow up visit, do
predict which patients have and which patients do not have
a pressure ulcer stage 2 or higher at that moment. The scales
are therefore better diagnostic than prognostic instruments.
Taking preventive measures based solely on the results of a
risk assessment scale at admission should be avoided. A risk
assessment scale with better predictive value should be de-
veloped.

1. Bours, G.J.J. W., Halfens, R.J.G., Joosten C.M.C.
(1999) Landelijk Prevalentie Onderzoek Decubitus [Na-
tional prevalence survey pressure ulcers]. University
of Maastricht, Nursing Science, Stuurgroep Decubi-
tus, Maastricht, the Netherlands

AN ALTERNATIVE DESIGN TO STUDY THE
VALIDITY OF PRESSURE ULCER RISK
ASSESSMENT SCALES

T. Defloor, PhD, RN and M.H.F. Grypdonck

Aim

To compare the predictive value of two pressure ulcer risk
assessment scales (Braden and Norton) and to evaluate the
effect of effective preventive measures on the predictive
validity.

Methods

314 out of the 1,772 participating geriatric patients were
randomly selected and assigned to the ‘turning’ group;
1,458 patients were assigned to the ‘non-turning’ group.

Intervention

Each patient in the ‘turning’ group with a Braden score
<17 or a Norton score <12 was randomly assigned to a two-
hour turning schedule or to a four-hour turning schedule
in combination with a pressure-reducing mattress. The ‘non-

turning’ group received preventive care based on the clini-
cal judgement of the nurses.

Data Collection

Pressure ulcer risk was scored twice weekly during a four-
week period. The nurses were blinded for the Braden and
Norton scores for their individual patients. Clinical risk as-
sessment, pressure ulcer development, friction, spontane-
ous movements, sitting posture, skin condition, skin circu-
lation, extra nutrients Ifluid intake, pain were monitored
daily.

Results

With exception of turning, no statistically significant rela-
tion was found between pressure ulcer development and
the preventive measures used. Thrning patients decreased
the number of pressure ulcer lesions significantly (5.1%
instead of 10.6%) (X2 = 12.042; df = 1; p<0.001). It did not
lead to a reduction in non-blanchable erythema (19.4% and
20.7%).

The diagnostic accuracy given by the area under the
ROC curve was similar for both scales (between 0.74 and
0.77) and did not help to discriminate between the Braden
and Norton scales. If nurses act according to risk assess-
ment scales, 80% of the patients would receive preventive
measures, although not needed. Only 20% of the patients
who should receive preventive measures, according to the
risk assessment scales, would develop pressure ulcers if they
did not. A lot of needless work is done and expensive mate-
rial is wrongly allocated.

The use of effective preventive measures decreased the
predictive value of the risk assessment scales. The area un-
der the ROC curve decreased with 4 to 5%, the sensitivity
decreased with 16 to 24%, and the specificity remained
constant.

Nurses predicted pressure ulcer development even
worse than the Braden and Norton scale. In only 46.6% of
the patients that nurses considered as at risk, preventive
measures were taken.

Only activity (OR 0.76, 95%Cl = 0.47–0.96) and sensory
perception (OR 0.73, 95%Cl = 0.55–0.95) of the Braden
scale, skin condition (OR = 1.63, 95%Cl = 1.25–2.12) and
existence of old pressure ulcers (OR = 1.85, 95%Cl = 0.1.13–
3.04) were significant predictors of pressure ulcer lesions
(stage 2 and higher).

Conclusion

Sensitivity and specificity are not the most appropriated
methods to evaluate the predictive value of risk assessment
scales. The effectiveness of the Braden and the Norton scale
seems to be very low, and the development of a new adapted
scale is of the utmost importance.

THE DARK AREAS OF PRESSURE SORE
COUNTRY

M.J. Lubbers, AMC, Amsterdam, Holland

• The risk of decubitus development is everywhere.
• Hard data is only available from a few areas (Hospital

Ward / ICU / Nursing Homes).
• What about the other areas?
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• Good literature or hard data about these areas does
not exist. These are dark spots.

• A survey of these forgotten and neglected places will
be presented.

• The P.S. equipment of Ambulances, Emergency
Rooms, Diagnostic Centres and Operation Rooms will
be discussed.

• Much work has to be done by the EPUAP

PRESSURE ULCER PROJECTS:
IMPLEMENTATION AND PITFALLS

F.M.J. Hortag, Research Nurse, B.F.G. Apotheker, Pressure
Ulcer Consultant, Th. Bots, Pressure Ulcer Consultant,
Academic Medical Centre, University of Amsterdam, The
Netherlands

Introduction

‘Why does implementation of new ideas or projects need
commitment from management, ward executives and bed-
side nurses?’ The Dutch Government has recently made
the creation of a national pressure ulcer policy a priority
and the Academic Medical Centre has therefore decided
that they would like to actively participate in its develop-
ment.

Methods

The AMC has already started several implementation
projects aimed at lowering the overall prevalence of pres-
sure ulcers, including: a Quasi-experiment within six wards;
prevention of heel pressure ulcers during an operation and
the use of risk scales by bedside nurses. The project leaders
have one goal in mind: how to involve and commit manag-
ers, ward executives and bedside nurses to prevent pres-
sure ulcers in patients.

Results and Discussion

At this point, a number of difficulties or pitfalls during the
implementation are worth mentioning.

1. Development of a pressure ulcer policy must be
implemented on a multidisciplinary basis with the
organisation. However, managers, ward executives
and bedside nurses have different priorities. Some
managers will use results of the national pressure
ulcer measurement in the development of their
policy while others will simply ignore them; bedside
nurses think of patient centred quality of care; ward
executives think of hospital costs. So employees in
different settings have different interests. Friction
becomes inevitable along with passivity. Nobody feels
directly responsible in implementing new ideas or
policies.

2. Diversity in interests will greatly hamper the imple-
mentation. Therefore it is important that all interests
have a place within the overall concept.

3. Participants want to see results from their efforts. No
supervision or feedback means no results. No results
means no commitment and the loss of the patient
centred approach.

The pitfalls mentioned above can be tackled. One of the
methods to tackle low involvement and commitment is to

impose a policy from above. To impose implies sanctions:
rewarding or punishing participants. A point of discussion
is whether the board of an organisation has to use this kind
of method.

EVALUATING THE CLINICAL AND ECONOMIC
OUTCOMES OF IMPLEMENTING A
STANDARDIZED ALGORITHM TO HEAL
STAGE II PRESSURE ULCERS

Courtney H. Lyder, Ophelia Empleo-Frazier1 and Doreen
McGee2

1) Yale University, New Haven, Connecticut, USA.
2) West Haven Veterans Administration Hospital, New
Haven, Connecticut, USA.

Introduction

Pressure ulcers remain a major health condition in nurs-
ing homes in the United States. The pressure ulcer inci-
dence rate in nursing homes have consistently ranged from
2.2% to 23.9% with a conservative annual cost of $1.5 bil-
lion. Due to changes in government reimbursement rates,
it has become imperative for nursing homes in the United
States to heal these ulcers in a timely and cost-effective
manner. Thus, the purpose of this study was to evaluate the
clinical and economic outcomes of implementing a stand-
ardized algorithm to heal Stage II pressure ulcers in nurs-
ing homes.

Method

The SOLUTIONS program is based on the principle of moist
wound healing and evidenced based assessment tools with
corresponding plans of care. Two nursing homes were used
in this two phase study. In Phase I, a retrospective chart
review of all residents with pressure ulcers was conducted
to ascertain standard of care and baseline healing rates. In
Phase II, a prospective double cohort repeated measures
design was used to implement the SOLUTIONS program
over a five-month period. An activity-based costing model
was used to ascertain the cost to heal the pressure ulcers in
Phase II.

Results

The baseline pressure ulcer data (N = 81) found that wet to
dry gauze dressings and various hydrocolloids were the
standard practice at both nursing homes with a mean heal-
ing rate of 10.19 weeks. After standardizing wound care
(control cohort) and the implementation of SOLUTIONS
(intervention cohort), the mean healing rate for Stage II
pressure ulcers was significantly different in the control
cohort 7.14 (n = 32) compared to 3.64 weeks (n = 40) for
the intervention cohort (p. ≤0.0009). The activity-based cost
model revealed that the total cost to heal the ulcers in the
control cohort was $22,140 compared to the intervention
cohort $4,918 (p. ≤0.0009).

Summary

This study concluded that the SOLUTIONS program was sig-
nificantly more effective in healing Stage II pressures
ulcers as compared to the standard intervention.

This research was funded by ConvaTec and Meade Johnson
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BARTS AND THE ROYAL LONDON TISSUE
VIABILITY WEBSITE. AN OPPORTUNITY FOR
OFFERING ON-LINE EDUCATIONAL
EXPERIENCES FOR TRUST STAFF

Ramona Buchan
Barts and the Royal London Hospital, London, UK

Introduction

Our aim in Tissue Viability was to launch a hospital website,
which goes beyond providing information about our serv-
ice. I saw it as an educational opportunity to provide infor-
mation on aspects of wound care and equipment usage in
pressure damage prevention. The information is updated
with new articles and information on a monthly basis.

Brief content

The home page contains a Tissue Viability ‘staff profile’
together with basic information including service philoso-
phy, annual reports, and audits findings. There is a ‘prod-
uct focus’ section where we look at a particular wound care
product, and we also include the results of recent research.
We also focus on a particular type of wound i.e., the dia-
betic foot. This information is updated on a monthly basis.
Recently we have just added an article on mattress testing
procedures.

We have a section on the link nurses complete with their
names and contact numbers. We plan to commence link
nurse web page interviews, so that the link nurses can have
the opportunity of sharing with others about how they ful-
fil their roles and any good ideas they may have.

The information is presented with good use of visual
displays etc., and is kept fairly lively and interesting. All wards
and most departments now have access to computers, and
many areas now produce all their careplans on the com-
puters, so it is fairly easy for staff to access this information.
We are in the process of designing an interactive chat page.
This will enable staff to ask any questions regarding tissue
viability and for us to share our answers with all that are
interested. We do plan to research peoples opinions of the
web pages usefulness as an educational resource in the fu-
ture once it is more established as it is still very much in its
infancy stage.

HOW TO IMPROVE THE QUALITY OF CARE
TO PATIENTS AT RISK OF DEVELOPING OR
ALREADY SUFFERING FROM PRESSURE
SORES.

Agnes Jacquerye
Quality Adviser, Erasmus Hospital, Free University of
Brussels, Brusells

Introduction

Measuring the quality of care is essential to know the ex-
tent of a problem. A regular measurement of the quality of
care helps monitor its development and its improvement.
However, simply measuring and fixing objectives and then
quietly waiting cannot achieve any real improvements. Qual-
ity improvement still is a real challenge to take up. The
Belgian pilot study illustrates this problem as far as pres-
sure sores are concerned and tries to find solutions.

Methodology

The Belgian Ministry of social Affairs, Public Health and
the Environment gave its support to five pilot studies on
the prevention of pressure sores. These national audits were
coordinated in 1995, 1996, 1997, 1998 and 2000 by the Free
University of Brussels, Erasmus Hospital, the Katholiek
University of Leuven, and by a national working group. The
five national audits were each carried out one day per year.
These measurements concerned resources (seven indica-
tors), the process of care (five indicators), and outcomes
(five indicators). More than 200 health institutions partici-
pated on a voluntary basis, and around 30,000 patients were
included in the study.

Results

The results showed a significant improvement from 1995
to 1996, and from 1996 to 1997. This could be explained
by the fact that measuring was starting, and by the fact
that an awareness environment and action plans were be-
ing implemented. On the contrary, the results were less
convincing between 1998 and 2000. For example, the pres-
sure sores developed in the care units represented 57% of
the existing pressures sores in 1995, then 55% in 1996,
51% in 1997, 52% in 1998, and finally 50% in 2000. The
stagnation of these results shows the difficulty faced when
trying to implement lasting change oriented towards im-
provement.

Piloting change requires serious thought on the ‘know
how’ necessary to transform a project in a motivating and
operationally viable way. To accomplish this, Jacquerye
(1999) suggests taking into account the VIP model. The
VIP model has two components: the first is to consider
everyone as Very Important. The second consists in tak-
ing the following three elements into account: values, in-
terest and pleasure. This is because the project has to be
in concordance with the values accepted by others (Val-
ues), to bring specific interest to others (Interest) and give
rise to Pleasure.

To make the model operational the author also suggests
an agreement on the upholding and the improvement of
quality. The aim of this agreement is to bring together the
targeted action plans and the means commonly negotiated
by care unit executives and staff on the field. This agree-
ment leads to a dynamic environment based on confidence
and is one of the keys of change. Health institutions have
applied these two models with success.

Summary

Measuring quality of care in the area of pressure sores gives
a snapshot of the situation and the extent of this public
health problem. Improving the quality of care still stays a
challenge to take up. The five Belgian and national audits
(1995, 1996, 1997, 1998 and 2000) carried out in more than
ten thousand care units, and involving, on a voluntary ba-
sis, more than 200 health institutions, brings this problem
to the fore.

The VIP model (Value, Interest and Pleasure) is sug-
gested to help bring about change. To be operational, this
model is combined with an agreement of confidence be-
tween executive and staff personnel showing the responsi-
bilities of each, the plan of actions decided, the means
needed and the recognition of the work done.
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THE DIFFICULT WAY TO A QUALITY MARK:
LINKING PATIENT CHARACTERISTICS TO
PRODUCT PROPERTIES

Ronald Boumans, Rom Perenboom, JeUe Gerritse and M.J.
Lubbers

Introduction

The Dutch Health Insurance Council (CVZ) would like to
rationalise the way support surfaces are being prescribed.
Just like in medicine prescription patient characteristics
should generate a clear indication for the choice of inter-
vention. CVZ asked TNO Prevention and Health to do a
first step towards this goal by defining relevant patient char-
acteristics, matching product properties and methods for
measuring these. These results could be an essential basis
for developing a quality mark. This could be developed by
follow-up projects after this project.

Methods

Literature search has been done into the aetiology of pres-
sure ulcers, systems of describing patient characteristics and
prevention protocols. This search has been supplemented
by expert interviews and panel discussions with experts.
Evaluation by experiments was not included.
Results and conclusions Some conclusions:

• Tissue distortion during time is in the cause and
prevention of pressure ulcers much more important
than interface pressure-

• It might be necessary to use different definitions for
damage to weak tissue in order to distinguish pressure
ulcers from other skin damage. This is necessary for
prescribing the right prevention or treatment.

• Beds don’t cure pressure ulcers. However, if a patient
has a pressure ulcer the chances of developing more
ulcers may have significantly increased. Patients with
ulcers should therefore, in most cases, be put on
systems meant for people with a higher risk.

Beds or mattresses are split up in three main groups:
non/low risk surfaces, medium risk surfaces, and high risk
surfaces. The right level for an individual patient is selected
by looking at the general risk, the presence of ulcers and
other relevant factors. A distinction is made between fac-
tors and indicators. Factors have a causal relation in the
development of pressure ulcers with regards to the support
surface. Indicators help to predict a risk, but don’t neces-
sarily have anything to do with the aetiology For example,
if it is impossible to turn a patient, this fact alone could be
a reason to select an other product category. The mental
state is an example of an indicator.

The product categories have different relevant product
properties. Within the categories it is possible to look at
specific properties that are linked to specific factors. For
example, if it is not possible to turn a patient the support
surface should compensate in such a way that tissue defor-
mation during time is kept within certain limits.

AN EVALUATION OF THE SYSTEMATIC USE
OF HYPEROGINATED FATTY ACIDS IN THE
PREVENTION OF PRESSURE ULCERS, AND

THE TREATMENT OF STAGE I PRESSURE
ULCERS IN PATIENTS OF THE INTERNAL
MEDICINE WARD OF THE UNIVERSITY
HOSPITAL CLINICA PUERTA DE HIERRO,
MADRID

Joan-Enric Torra I Bou, Teresa Segovia Gómez,
Mariana Bermejo Martinez, Remigia Molina Silva and
Justa Rueda López
Chronic Wounds Unit, Hospital de Terrassa, Terrassa,
Barcelona, Spain.

Introduction

Corpitol® (Sanyrene® in France and Germany) is a topical
product composed by hyperoxigenated fat acids (HFA) rich
in essential fat acids (60% of linoleic acid). The HFA are
used in the prevention of pressure ulcers and in the protec-
tion of skin areas because their effect at different levels:
resaturation and maintenance of the lipidic skin film, im-
proving of cells cohesion, increase of cellular renovation in
the epidermis, as well as antiradical and antisichemic ef-
fect.

Since 1996 the pressure ulcers prevention and treatment
protocol of the Clinica Puerta de Hierro includes the sys-
tematic use of HFA in the prevention of pressure ulcers
and the treatment of Stage I ulcers

Material, Patients and Methods

We have done a retrospective survey in order to evaluate
the efficacy of the systematic use of HFA in the pressure
ulcers protocol of the Clinica Puerta de Hierro. We have
studied patients from the Internal Medicine Ward. We have
included in the evaluation patients with a punctuation in
the Norton scale modified by the INSALUD of 14 or less,
or patients that presented pressure ulcers when admitted.
According with the protocol these patients received:

• (prevention): two daily topical aplications of HFA in
the at risk areas for pressure ulcers.

• (treatment): three daily topiad aplications of HFA in
stage I pressure ulcers.

In both cases the application of the product was done with-
out massage in the affected areas.

Results

We have included: 853 patients (25.11% of the total admis-
sions during 1999 and 2000). 524 (68%) patients were ad-
mitted without pressure ulcers. Five of these patients devel-
oped pressure ulcers while admitted to the ward (0.95% of
incidence).

While the period surveyed there were 163 Stage I pres-
sure ulcers (78 in 1998 and 85 in 1999) 129 of these pres-
sure ulcers (79.1%) were fully healed with the HFA, 14
(8.6%) improved reducing their surface, 7 (4.3%) had a
bad evolution, 6 (3.7%) remained equal and in three cases
(1.8%) the patient died.

Discussion

The systematic use of HFA in a whole pressure ulcers pre-
vention and treatment protocol has been shown to be a
cost effective option for managing the problem of pressure
ulcers, with a very good acceptance by patients and care-
givers.
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CLINICAL VARIANCE IN THE ASSESSMENT
OF PATIENTS TO IDENTIFY THOSE AT RISK
OF PRESSURE ULCER DEVELOPMENT

Catherine Sharp, Margaret Broadbent, Marianne
Cummins, Annette Archer, Gayle Burr, Hellen Casey and
Amelia Merriman

Introduction

The incidence and management of pressure ulcers in hos-
pitalised patients concerned clinical nurses in the Central
Sydney Area Health Service (CSAHS), Australia for some
time. Anecdotal evidence suggested that a variety of ap-
proaches were used to assess patients. METHODS: A sur-
vey questionnaire of 26 items was distributed to all regis-
tered nurses (N = 2113) in clinical settings within the
CSAHS.

Results

The response rate was 35.6% (N = 850), of which 444 were
useable. Data were analyzed using frequency distribution.
Less than one quarter of respondents (95) indicated that
they used a risk assessment tool. The most common tool
was the Norton (79%). The majority of respondents (349
or 79%) did not routinely use a risk assessment tool. These
respondents were asked when did they assess patients for
pressure ulcer risk. Of the 349 respondents, 238 did not
answer the question. The remaining 111 conducted a risk
assessment without the use of a tool and the timing of this
assessment, generally mirrored the responses given by those
who did use a tool. Responses for when the risk assessment
tool was used varied widely and ranged between the time of
admission of the patient (40%) to when a pressure ulcer
was noticed (1%). With regard to how patients were assessed
as being at risk if a recognized tool was not used, 166 nurses
responded. Answers were coded as experience if one or
more risk factors were identified i.e., immobility, bedrest,
age, or observation if words such as observation, inspec-
tion, looking, were used. Mobility (or lack of) was the most
frequently cited factor that alerted nurses to the patient’s
risk potential.

Summary

The majority of respondents did not use an assessment tool.
There is no accepted tool, no guidelines and no consistent
approach to assessment of patients in CSAHS. Of the re-
spondents who indicated they did use a tool most used the
Norton Scale, and to a lesser degree the Waterlow Scale. It
may be assumed that nurses in the CSAHS do not routinely
assess their patients for pressure ulcer risk.

MONITORING THE PREVALENCE OF
PRESSURE ULCERS: DOES IT SUPPORT
IMPLEMENTATION PROJECTS?

J F Wendte
Department of Social Medicine, Academic Medical Centre,
University of Amsterdam, The Netherlands

Introduction

From 1992 in the Academic Medical Centre, the teaching
hospital of the University of Amsterdam (AMC/UvA), the

prevalence of pressure ulcers is measured annually. The
main goal is to inform the hospital staff with the outcome
of their pressure ulcer policy. The most important research
question is which trends can be observed in the prevalence
of pressure ulcers over the past ten years. It will be discussed
which contribution the outcome has had on the pressure
ulcer policy of the hospital. Moreover, the future role of
monitoring will be discussed.

Methods

In the first year much effort has been paid to produce reli-
able estimates of the prevalence, within practical limits. The
ulcers were observed indirectly through the sister in charge.
The researchers did not check patients. A national risk scale
(CBO), as routinely used in the AMC, was used. From 1998
onwards the methodology of the Dutch National Pressure
Sore Project was followed, with direct observation and the
use of the Braden scale.

Results

A difference can be observed between the periods 1992–95
and 1998–2001 (Table 1). The overall prevalence increased
with more than 13%, mainly due to an increased detection
of stage I and II ulcers. In general the figures show over
time a stable pattern.

Table I
Prevalence of pressure ulcers in the AMC/University of Amsterdam

1992–95 1998–2001
Overall prevalence 7,0% (5,8–10,0) 20,4% (17,4–22,4)
Prevalence related to patients at risk 17,0% (14,6–20,8) 31,0% (26,1–32,4)
Overall prevalence Stage I & II 3,6% (2,3–6,0) 16,7% (13,0–18,9)
Overall prevalence Stage III & IV 3,3% (3,0–4,2) 3,7% (3,3–4,4)

Discussion

The difference between the two periods can be explained
by the different measurements and an increased awareness
of stage I. But the overall prevalence of stage III and IV did
not change over time. This was not expected since all kinds
of activities were undertaken like hospital wide introduc-
tion of new mattresses, intensifying the educational train-
ing and special attention to the risks of surgical patients
during and around their time spent in the operating thea-
tre. This shows that pressure ulcers are a persistent and
complicated problem. Integrated and continuous imple-
mentation projects are required, with involvement of staff,
patients and management. In such a policy annual preva-
lence measurement will play an important role to prevent a
break down in attention.

Note:

The remaining abstracts from the Le Mans meeting will be
published in the next issue of the EPUAP Review.
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SEPTEMBER 2002

11 – 12 Education in Wound Care, an update
Monte Carlo, France
Contact: Luc Téot
Tel: 00 33 467 33 82 31
Fax: 00 33 467 04 10 62

12 – 15 Wound Healing Oxygen and Emerging Thera-
peutics – International Conference on Oxygen
Sensing, Signalling and Therapeutics, Gene
Therapy, Angiogenesis and Clinical Care
Columbus, Ohio, USA
Conference Co-chairs:
Chandan K. Sen PhD, Ohio State University
Thomas K. Hunt MD, University of California,

San Francisco
Further information:
www.oxygenwoundhealing.org

@compuserve.com

13 – 14 ETRS Focus Meeting on the status today of
new technologies in tissue repair:
growth factors, gene therapy, stem cells, tissue
engineering and xenontransplantation.
Nice, France
Contact: Jane Green
ETRS Business Office
Tel: +44 (0)1865 228264/69
Fax: +44 (0)1865 228233
E-mail: OxfordWoundHealingInstitute

@compuserve.com

18 – 21 6th European Pressure Ulcer Advisory Panel
Open Meeting  ·  Budapest, Hungary
Further information: Jane Green
EPUAP Business Office
Tel: +44 (0)1865 228269
Fax: +44 (0)1865 228233
E-mail: EuropeanPressureUlcerAdvisPanel

@compuserve.com

OCTOBER 2002

13 – 16 3rd Smith & Nephew International Symposium
Translating Tissue Engineering into Products
Georgia Institute of Technology, Atlanta, USA
Contact: Georgia Tech
Web: http://www.gtec.gatech.edu
Tel: 001 404 385 0216

APRIL 2003

8 – 9 Tissue Viability Society Spring Conference
Blackpool, UK
Tel: 01722 429057
E-mail: tvs@dial.pipex.com

MAY 2003

3 – 8 Wound Healing Society Annual Meeting
Seattle, Washington, USA
http://www.westin.com
Abstract deadline: 13 December 2002
Co-Chairs:
Paul Erlich, MD Hershey Medical Center
Nicole Gibran, MD University of Washington

22 – 24 13th European Wound Management
Association Meeting
Team-work in wound care – The art of healing
Pisa, Italy
Congress Consultants
Tel: +45 70 200 305
Fax: +45 70 200 315
E-mail: ewma@congress-consult.com/

ewma2003

SEPTEMBER 2003

3 – 6 7th European Pressure Ulcer Advisory Panel
Open Meeting
Tampere, Finland
EPUAP Business Office
E-mail: EuropeanPressureUlcerAdvisPanel@

compuserve.com

JULY 2004

8 – 13 2nd World Union of Wound Healing Societies
Meeting
Paris, France
MF Congress,
Contact: Mr Bia
8 rue Tronchet, 75008 Paris, France
Tel: +33 140 07 11 21
Fax: +33 140 07 10 94
Web: http://www.wuwhs.org
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MEMBERSHIP APPLICATION PLEASE PRINT CLEARLY

Name: _________________ _______________________ __________________________ ______________________
Title (Prof, Dr, etc) First name Last Name Degrees

Full Postal Address:  ___________________________________________________________________________________

_____________________________________________________________________________________________________

______________________________ Postcode: ______________________ Country: ___________________________

Tel: ___________________________________________________________ Fax:  _______________________________

E-mail:  ______________________________________________________________________________________________

Main fields of interest: _________________________________________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

Membership fee: £30 per year (September – September)
Which includes Certificate of Membership plus the EPUAP Review

Cheques should be made payable, in British Pounds drawn on a UK Bank, to:
EPUAP Registered Charity 1066856

And application forms should be returned to:
EPUAP Office, Wound Healing Unit
Department of Dermatology, Churchill Hospital
Old Road, Headington, Oxford
OX3 7LJ, UK
Fax: +44 (0)1865 228233

Arrangements can be made for payment by Access/Mastercard/Visa credit cards
(There is a £2 service charge added for this facility)

a) Credit card type:  Access/Mastercard/Visa (Please delete as appropriate) b) Amount to be debited:   £32

c) Credit card number: ______________________________________  d) Expiry date of credit card: ______ /______

e) Exact name and initials on credit card:  _______________________________________________________________

f) Address to which credit card statements are sent: _______________________________________________________

_____________________________________________________________________________________________________

_____________________________________________________________________________________________________

g) Signature to authorise debit of annual subscription: ____________________________________________________

E U R O P E A N P R E S S U R E U L C E R A D V I S O R Y P A N E Lepuap Membership Application Form, 2002

MISSION STATEMENT

The European Pressure Ulcer Advisory Panel’s objective is to provide the
relief of persons suffering from, or at risk of pressure ulcers, in particular
through research and the education of the public. The European Pressure
Ulcer Advisory Panel is a registered charity, number 1066856.
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