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INTRODUCTION

In view of an increasingly ageing population and the 
associated demographic changes throughout Europe, 
it could be argued that the need for all clinicians to 
be both aware of the Aetiology of Pressure Ulceration 
and a variety of Prevention Techniques is paramount 
for the delivery of evidence based practice by all mem-
bers of the multi-disciplinary team - for the benei t of 
all of our patients. h is is in spite of the fact that there 
have been an increased number of articles/copy pages 
in journals and other publications that have been de-
dicated to issues relevant to the prevention of pressure 
ulceration, especially during the past decade. Previous 
prevalence studies undertaken throughout Europe (1) 
indicate that there is still much work to be undertaken 
and that pressure ulceration is a real problem both for 
patients and the healthcare systems in which those pa-
tients are being cared for (table 1).

Table 1.

Prevalence of pressure ulceration by county involved in study (ibid)

Belgium 21%

Italy 8%

Portugal 12%

Sweden 23%

United Kingdom 22%

Note: A total of 5,947 patients were included in the study across fi ve 

countries and identifi ed percentages have been rounded to the nearest 

whole fi gure. It is also important to note that this study was a pilot project 

to test methods for measuring prevalence across healthcare boundaries.

More recently, it has been reported that at least 500,000 
patients a year will develop at least one pressure ulcer 
whilst in the care of the National Health Service (NHS – 
United Kingdom) and that one in twenty patients (5%) 
who are admitted to hospital with an acute illness thro-
ugh an Accident and Emergency Department will also 
develop a pressure ulcer. h is incidence i gure rises to as 
much as 99% of patients admitted through Accident and 
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Emergency Departments who are acutely ill and who 
have been kept within the A&E department for over two 
hours prior to transfer to another clinical setting (2). 

Furthermore the cost of managing a pressure ulcer and 
the ef ects on both the patient and healthcare setting 
can be summarised as follows;

• Additional treatment / management costs asso-
ciated with a patient with one Category 4 Pres-
sure Ulcer equals…up to £40,000 (€46,170) (3)

• from £1,214 (€1,402) Category 1 to £14,108 
(€16,296) Cat 4 (4)

Additional ‘hidden costs’ that can be incurred by the 
healthcare system can be summarised as;

• Cost of treatment is 3.6 times more expensive 
than prevention (5) - think cost ef ectiveness be-
fore all of your actions/interventions!

• Additional resource burdens for Healthcare 
setting? Increased stai  ng and treatment costs / 
extended length of stay / dissatisfaction of pa-
tients / ef ects on staf  morale.

• Increased incidence of Wound Infections -> 
Gangrene -> Septicaemia -> Amputation -> 
Death, resulting in increased pharmacological / 
product and surgical costs, as well as increased 
mortality and associated litigation costs!

h e ef ects on a patient’s Health Related Quality of Life 
(HRQoL) have been previously summarised as; 

• Physical – a wound is present; it may be painful; 
it further/reduces mobility 

• Psychological – cannot get my favourite shoes 
on; will it ever heal? when can I return to nor-
mal activities?

• Social – impairs social interaction (unable to ac-
cess or due to associated symptomatology)

• Emotional – negative ef ects on wellbeing due to 
persistent pain

• Spiritual – af ects access to long established groups 
important to af ected persons such as Church (6).

A pressure ulcer can be dei ned as ‘ulceration of the skin 
due to the prolonged ef ects of pressure in association with 
a number of other variables’ (7) (8) and prevalence may be 
dei ned as ‘the number of people/patients with a pressure 
ulcer as a proportion of the entire patient population, at a 
specii c period of time’ e.g. an identii ed day (9).

It could therefore be argued that whenever patients - in 
whatever healthcare setting - are being assessed as requ-
iring a patient support surface with known pressure re-
ducing or relieving properties, these should be chosen 
by an individual with both a knowledge of the patient’s 
pressure ulcer ‘at risk status’ and the forces likely to be 
encountered by the patient’s skin whilst on the same 
and the ef ects that these may have over time - as tran-
smitted through tissues at various anatomical sites. 

Pressure reduction is the constant reduction in the 
amount of external pressure being exerted on a pa-
tient’s anatomy whilst at rest, whereas pressure relief is 
the intermittent lowering of the external pressure being 
exerted on the patient’s anatomy (10).

PRESSURE DEFINED

Bennett and Lee dei ned pressure as a perpendicular 
load or force exerted on a unit of area such as the sa-
crum (11). h is gravitational force is also ot en referred 
to as compression. h e average pressure exerted on the 
skin can be calculated using the following formula:

or by the use of pressure sensitive equipment (7). 

In addition to the overall concept of pressure, other di-
f ering forms of pressure have also been highlighted - 
those of shear and friction.

Shear: (A stretching force). A mechanical stress that is 
parallel to a plane of interest (11). When a high level of 
shear is present, then the amount of external pressure 
necessary to produce vascular occlusion is only about 
half the amount when shear is not present (12). When 
trying to describe various clinical examples of shear, 
many authors have noted that when the head of the bed 
is elevated there is automatically a greater compressive 
force placed on the sacral tissues than when the bed is 
in the l at position (13)(14)(15). It is thought that the 
shear ulcer may typically develop as a result of the pa-
tient’s sacral skin adhering to their bed linen (in the 
sitting position), the deep fascia moves in a downwards 
direction with the skeletal structure as a result of gravi-
tational forces, whilst at the same time the sacral fascia 
remains attached to the sacral dermis. h is ef ect can 
be minimised if the patient support surface is covered 
with a vapour permeable two-way stretch cover that 
helps to reduce moisture build up at the interface (16). 
However if the ef ects of shear are prolonged or exacer-
bated by the presence of moisture, regional stretching 
of the microcirculation of the skin may occur. If this is 
let  unchecked it can lead to the avulsion of local capi-
llaries and arterioles, increasing the possibility of the 
development of some localised tissue necrosis. 

Although shear can be dif erentiated from that of pre-
ssure (compression), it has been previously highlighted 
that it is dii  cult to create pressure without shear and 
shear without pressure (17).

Friction: Friction occurs when two surfaces move acro-
ss one another (18) for example when a patient under-

Body weight
Pressure =

Skin contact area
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takes a sliding transfer from a bed to a wheelchair. Fri-
ction itself is not thought to be a primary factor in the 
development of pressure ulcers, however it is a contri-
butory factor as this force can exacerbate the stripping 
of broken epidermis or be the cause of an initial break 
in the skin, which may then be further compounded 
by the ef ects of pressure and shear forces. If the sur-
face on which the patient is being supported is moist, 
it has been previously highlighted that the friction co-
ei  cient will rise and if great enough will actually lead 
to adherence of the patient’s skin to the damp surface 
(19) thereby resulting in an increase in any associated 
shearing ef ects. 

In summary then, the physical parameters that must be 
considered when thinking of the aetiology of pressure 
ulcers are:

* Pressure / Compression
* Shear
* Friction
* Humidity of the patient’s skin (may increase 

risk of adherence as previously described).

TRANSMISSION OF PRESSURE

Any external pressure measured at an interface will be 
transmitted from the body surface (the skin) to the un-
derlying skeletal anatomy (the bone) compressing all 
of the intermediate tissues. h e resultant pressure gra-
dient has been described as the McClemont ‘cone of 
pressure’ (20), in which external pressures can increase 
by three to i ve times at the point of greatest pressure 
experienced, such as at a bony surface. For example, an 
external interface pressure of 50mmHG could rise to 
as much as 200mmHg at a bony prominence such as an 
ischial tuberosity.

With pressure being distributed in this way it should 
become apparent that any external skin blemishes/dis-
colouration, however minor, identii ed as a result of 
the use of a pressure ulcer / wound classii cation tool 
such as those of Torrance (21) and Collier (22) amon-
gst others (23), may be indicating that necrosis of the 
underlying tissue is already becoming established. It 
is therefore important that all practitioners are able to 
distinguish between a normal and abnormal physiolo-
gical response and if the latter is suspected that they 
initiate the further assessment of the same with availa-
ble technology such (24) (25). 

THE NORMAL PHYSIOLOGICAL RESPONSE TO PRESSURE

h e previous information should be considered in the 
light of research (26) that has shown that the pressure in 
the capillary bed in healthy medical student volunteers 

ranges between 12mmHg and 32mmHg (see i gure 1). 
Landis in 1930 suggested that a value of 32mmHg was 
the mean capillary pressure at its arterial inl ow - using 
a micro injection technique - and other studies sugge-
sted that if this pressure is exceeded then capillary occ-
lusion occurs - predisposing to tissue damage (27)(28). 
However, in 1941 Landis revised his work - using an 
amended technique - identifying that a more realistic 
i gure to be considered as the capillary closing pressure 
should be between 45mmHg to 50mmHg, over which 
threshold damage was likely to ensue. However, it sho-
uld be remembered that any pressures measured may 
have dif erent ef ects on dif erent parts of the body de-
pending on the local bone, muscle and skin structure. 

h is information becomes clinically relevant when in-
terface pressures between the skin and the standard 
hospital mattress (a single block of foam) have been 
reported as between 70mmHg and 100mmHg over 
the main bony prominences and the interface pressure 
between the skin and a commercially available pressure 
reducing replacement mattresses (7) has been shown 
to be between 30mmHg and 40mmHg when measured 
on an ‘average’ individual lying in the supine position 
(29).

h e capillary loops in the skin run vertically to the sur-
face and are coiled at their bases, thereby limiting the 
risk of occlusion as a result of direct pressure. Howe-
ver, in the subcutaneous tissue, the blood vessels lie 
mainly in the parallel planes of the deep fascia and 
follow the paths of ligaments and nerves. h is renders 
them very vulnerable to distortion and occlusion as a 
result of pressure from both external sources and the 
underlying bony structures (30). Prolonged pressure 
may cause ischaemic changes at and around the point 
of occlusion. If this occlusion is prolonged, the result 
is both anoxia and a build-up of circulating metabo-
lites. A release of pressure however produces a large 
and sudden increase in blood l ow, as the anoxia and 
metabolites act on structures within the circulatory 
system, such as pre-capillary sphincters. h is increase 
in blood l ow may be as much as 30 times the resting 
value and the bright red l ush, which is ot en noted, is 
referred to as reactive or blanching hyperaemia (31) a 
normal response! As little as i ve seconds of external 
pressure can provoke a physiological reaction that may 
last between one third and three-quarters of the period 
of ischaemia (32). If the lymphatic vessels of the depen-
dant tissue remain intact and excess interstitial l uid is 
removed, then it is said that permanent tissue changes 
will not progress (18). Blanching hyperaemia has been 
described as the distinct skin colour change caused by 
reactive hyperaemia which when light i nger pressure 
is applied will blanch (further change colour – e.g. 
whiten), indicating that the patient’s microcirculation 
is generally intact. Non-blanching hyperaemia - an ab-
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normal physiological response – is detected when the 
discolouration of the skin remains when light i nger 
pressure is applied, indicating a degree of microcircu-
latory disruption ot en associated with other clinical si-
gns such as blistering, induration (alteration in texture 
of the skin) and oedema (21). 

Note: h e vessels in the subcutaneous tissues also give 
rise to the perforators that also supply the skin, and so 
deep vessel obstruction is likely to result in both cu-
taneous and subcutaneous ischaemia if the period of 
occlusion is sustained. h e results of trancutaneous 
oxygen assessments have suggested that perfusion of 
the skin is af ected more greatly by subcutaneous pre-
ssure than by external interface pressures only (33).

In order to accurately recognise both blanching and 
non-blanching hyperaemia, it is important for the as-
sessing practitioner not only to fully understand the 
dei nition of a pressure ulcer as highlighted earlier, 
but also to understand the pathophysiology of reactive 
hyperaemia (34).

Although the fragile nature of the microcirculation has 
been acknowledged, this does not take account of the 
protective function of collagen. It appears that if tissue 
collagen levels are not depleted, this helps to prevent 
disruption to the micro- circulation by buf ering the 
interstitial l uid from external pressures, thereby main-
taining the optimum hydrostatic pressure.

FACTORS ENHANCING A CLIENT/PATIENTS RISK OF 

PRESSURE ULCER DEVELOPMENT

h e latest published clinical guideline No.179 from 
NICE – Pressure Ulcer Prevention and Management, 
highlighted a number of risk factors that practitioners 
should be aware of (including their evidence base) 
when assessing an individuals risk of developing pre-
ssure ulcers, whether through an informal or formal 
assessment process (35). h ese risk factors included 
reduced acute illness; extremes of age; level of cons-
ciousness; malnutrition/dehydration; mobility or im-
mobility; previous history of pressure damage; sensory 
impairment; severe chronic or terminal illness and vas-
cular disease (see table 2). 

h e fragile nature of the microcirculation has been 
previously discussed. If this pathophysiology is clearly 
understood, practitioners will appreciate that pressure 
ulcers can develop as the result of two main proces-
ses - occlusion of the blood vessels because of external 
pressure and endothelial damage of arterioles and the 
micro- circulation due to the application of disruptive 
(compression) and shearing forces (36). Tissue changes 
will occur when occlusion is prolonged and external 

pressures result in damage to lymphatic vessels, lea-

ding to the squeezing out of interstitial l uid. h is is 

important as if a sui  cient volume leaves the intersti-

tial space, cell to cell contact can occur, resulting in cell 

membrane rupture and the release of toxic intracellular 

materials (37).

Table 2. Physiological factors in the development of pressure ulcers and 

criteria for the selection of appropriate patient support surfaces (after 11).

Intrinsic 
factors:

Selection criteria:
Refer-
ences:

Acute 
illness
Pyrexia
Medica-

tion

Ensure that the support surface facilitates 
holistic care and that the effects of these 

factors are taken into consideration. Some 
areas of the body, such as the heels, may 
be more at risk of breakdown than others

21, 38, 
39, 40, 

41

Extremes 
of age

The choice of equipment to be considered 
will be dependent upon the nature of the 

patient’s skin type and tolerance to pressure 
42, 43

Level of 
conscious-

ness

Ensure that the chosen support surface is 
able to manage the patient’s body weight 

and facilitate appropriate care interventions 
44, 45

Malnutri-
tion/dehy-

dration

Ensure that the additional features on the 
chosen support surface will not unintentially 
exacerbate the patients condition, for exam-

ple any heating mechanism

Mobility/
immobility

Assess the patient’s ability to move in bed. 
Choose a support surface that will compen-

sate for any loss of movement and allow 
access for moving and handling purposes

38, 46

Previous 
history of 

PU

Ensure that the support surface chosen 
facilitates enough pressure relief/reduction 
to minimise the risk of further tissue break-

down

Sensory 
impair-
ment

The choice of equipment to be considered 
will be dependent upon the presence of this 

factor
43

Chronic/
terminal 
illness

Ensure that the support surface chosen 
facilitates enough pressure relief/reduction 
to minimise the risk of further tissue break-

down

Vascular 
disease

Ensure that the support surface can be 
profi led or adapted to take account of the 

patient’s condition

Extrinsic factors:

Pressure/
shear/fric-

tion

Choose a support surface that is designed 
to alleviate the appropriate force(s), is com-
fortable for the patient and is covered by a 
vapour permeable two way stretch cover

7, 11, 
12, 13, 
17, 18, 

20 

Exacerbating factors:

Bacterial 
contami-

nation

Ensure that the support surface can and is 
decontaminated as per an approved pro-

tocol

Skin mois-
ture 

Ensure that the cover of the support surface 
is easily cleaned and vapour permeable.

47, 48

Spinal 
shock

Special equipment may be required during 
the acute phase of patient management

Sleep

Ensure that the support surface chosen 
maximises the patient’s comfort and that 

any electrical equipment is as quiet as pos-
sible whilst in use

49, 50, 
51

Although it is generally accepted that the use of 

appropriate patient support surfaces will assist with 

planned care interventions intended to prevent/mini-

mise the risk of pressure ulcer development, it is also 

generally accepted that there is no support surface on 
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which a patient will not need to be repositioned on a 
regular/frequent basis and that if the need for a pre-
ssure reducing/relieving surface has been identii ed it 
needs to be available 24 hours a day (38)(35), for exam-
ple when a patient is both in bed and or sitting out on 
a chair. h is may necessitate the provision of pressure 
reducing/relieving cushions as well as mattresses. Pa-
tient turning regimes can never be absolute and should 
always be based on an individual assessment of risk 
(34). h e frequency of repositioning should be deter-
mined by the results of skin inspection and individual 
needs, and should also take into consideration other re-
levant matters, such as the patients medical condition, 
their comfort, the overall plan of care and the current 
support surface on which they are being nursed (35). 

RISK ASSESSMENT TOOLS: AN AIDE TO THE 

ASSESSMENT PROCESS?

h roughout Europe a variety of risk assessment tools 
are used - at least nineteen (52), although there is little 
evidence in the literature to suggest that one tool is su-
perior to any other. However, it is generally accepted 
that the incorporation of a risk assessment tool in the 
formal assessment process will help to inform a practi-
tioners next planned care intervention (53) (54). h e 
tools most frequently observed in clinical use are those 
of Norton (55), Waterlow (56) and Braden (57).

Table 3. Some advantages and disadvantages of the three most frequently 

used tools.

Assess-
ment Tool

Advantages Disadvantages

Norton

Simple and easy to use. Has 
been used widely used in 
a number of different care 

settings.

Too simplistic, does 
not take account of the 
increasing complexity 
of the patients health 

status.

Waterlow

Assesses most risk factors 
considered relevant, that 
can be supported by the 
literature. Includes a fi ve-
stage ulcer classifi cation 

tool, guidelines on the use of 
preventative equipment and 
a management system for 
wound care as well as the 
risk assessment tool. Most 
widely taught assessment 

tool in Nurse Education 
programmes - in particular 

throughout the United King-
dom. 

Numerical scores de-
rived as a result of the 
assessment process 
often tend to be on 

the high side. This has 
been observed to result 
in an increase in pres-
sure on resources - es-
pecially when the score 
is being used in order 
to identify preventative 
equipment to be used. 

The sensitivity and 
specifi city has been 

questioned (58). 

Braden

This scale has demonstrated 
greater sensitivity and spec-

ifi city than the majority of 
other assessment tools (59)
(60). Widely used throughout 
the United States of America 

and Europe.

Diffi cult for practi-
tioners to understand/
utilize when initially in-
troduced to the same. 

Most of the research currently available, in relation 
to pressure ulcer risk assessment tools, focuses on the 

sensitivity and specii city of the tools being analysed. 
Sensitivity may be dei ned as the ability of a risk asse-
ssment tool/scale to correctly identify those patients 
who will go on to develop a pressure ulcer and specii ci-
ty can be dei ned as the ability of a pressure ulcer tool/
scale to correctly identify those who will not develop 
a pressure ulcer. However, it should be remembered 
that the use of any preventative measures; the length 
of the observation period and the nature of the group 
of patients being studied will inl uence both sensitivity 
and specii city. It could therefore be argued that these 
measures alone should not be used to judge the ef ecti-
veness of a risk assessment tool.

By implication, the appropriate use of preventative 
measures for the management of patients assessed as 
at risk of pressure ulcer development should have the 
ef ect of lowering that individuals risk, whereas if pre-
ventative measures are not initiated or are stopped, this 
would have the ef ect of increasing an individuals risk 
status.

When practitioners are deciding which at risk tool to 
incorporate into their assessment plan they should 
consider a number of factors, of which the following 
are just a few. 

Is the risk assessment tool?
• Valid. Face validity relates to the authors 

knowledge of the subject matter being assessed 
whereas content validity relates to the factors 
that the assessment tool considers in identifying 
a patients risk – these should be supported by 
the literature.

• Reliable. Relates to the consistency and accuracy 
of the tool in measurement. For example, wo-
uld two practitioners using the same assessment 
tool for the same individual get similar or the 
same results.

• Applicable to the patient group being assessed? 
• A subjective or objective assessment tool. It has 

previously been reported that, ‘assessing risk 
involves making subjective decisions and assi-
gning them a numerical value’ (61).

• User Friendly. Is the assessment tool easy for the 
user to understand?

• Useful. Having completed the assessment pro-
cess, does the use of the tool lead to an altera-
tion in subsequent patient interventions? h is 
should not simply be the choice of a particular 
piece of equipment based on a numerical score. 
Note: It is important to remember that some to-
ols denote increased risk by descending scores 
e.g. Norton whereas others identify increased 
risk by ascending scores e.g. Waterlow.
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NICE guidelines (35) reinforce the statements publi-
shed by the Department of Health in relation to Pre-
ssure Ulcer Benchmarks (62) that suggest that asse-
ssing an individual’s risk of developing a pressure ulcer 
should involve both informal and formal assessment 
procedures. h at risk assessment should be carried 
out by personnel who have undergone appropriate 
training to recognise the risk factors that contribute to 
the development of pressure ulcers and know how to 
initiate and maintain correct and suitable preventative 
measures. h at the timing of risk assessments should 
be based on each individual’s case and that all formal 
assessments of risk should be documented / recorded 
and made accessible to all members of the multidisci-
plinary team. Finally, but most importantly, risk asse-
ssment tools should only be used as an aide memoire 
and should not replace clinical judgement (35). 

SO HOW IS THE EUROPEAN WOUND MANAGEMENT 

ASSOCIATION (EWMA) HELPING TO PROMOTE 

PRESSURE ULCER PREVENTION?

EWMA and the European Pressure Ulcer Advisory 
Panel (EPUAP) have recently agreed to work together 
to establish a joint engagement for the promotion of 
Pressure Ulcer Prevention and Patient Safety agenda’s 
at the European level, as well as at a national level in 
some selected European countries. h is joint project 
has been approved by both executive committees/or-
ganisations and appropriate i nancial resources have 
been allocated for the same. A joint working group has 
been established and representatives from both organi-
sations identii ed.

It has been agreed that initially an epidemiological 
overview (desk top) based on existing European data 
will be undertaken and National pressure ulcer preva-
lence and incidence data will be collected. At er this, 
further actions will be agreed as applicable.

On completion of the project, it is anticipated that 
both EWMA and EPUAP will be able to report to re-
levant individuals/organisations/healthcare settings/
providers information about current Pressure Ulcer 
prevention activities across Europe. It is also hoped 
that the project will stimulate increased collaboration 
between wound care experts and patient safety orga-
nisations in selected European countries. Continuous 
monitoring of EU policies and initiatives will take pla-
ce, with the objective of placing PU prevention, patient 
safety and wound care on the European health care 
agenda. Finally, increased collaboration between two 
of the largest and most inl uential European wound 
care associations should be benei cial not only for their 
members but also for the patients that the members in-
l uence the care of/care for on a daily basis. 

Visit the two organisations websites when you can for 
regular updates on progress of this important project – 
see useful contacts below.
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SAŽETAK

PREVENCIJA TLAČNOG VRIJEDA: TEMELJI ZA NAJBOLJU PRAKSU

M. COLLIER

United Linkonshire Hospitals NHS Trust, c/o Pilgrim Hospital, Boston, Linkolnshire, UK

Na početku ovog rada naglašena je kompleksna etiologija razvoja tlačnog vrijeda i kompleksan proces promjene s namjerom 
da se prepoznaju oni pacijenti koji jesu ili bi mogli biti rizični za razvoj tlačnog vrijeda. Ova zadnja tvrdnja pretpostavlja da 
svi pacijenti koji su zbrinuti u bilo kojoj zdravstvenoj ustanovi mogu razviti tlačni vrijed. Smatra se da korištenje alata proc-
jene može biti važno u jednoj općenitoj strategiji prevencije vrijeda. Važno je da se ograničenja tih alata uzmu u obzir i da 
oni nisu sami po sebi procjena. Njih treba koristiti praktičar s temeljnom širinom relevantnog znanja i uz raspoloživi raspon 
odgovarajućih ekipa/tehnika prevencije; naglašena je uloga multidisciplinarnog tima u prevenciji svih tlačnih vrijedova koji 
se mogu spriječiti.

KLJUČNE RIJEČI: tlačni vrijed, sprječavanje, osnove najbolje prakse


