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Abstract

This is a quantitative and correlational analysis of how staff perceptions of locus of control 
of pressure sore prevention relate to knowledge and prevalence rates of pressure sores. 
Reference is made to value of pressure sore prevention. The survey population consisted of 
nursing and assistant nursing staff in both hospital and community settings of a rural 
Health Service Trust. Surveys were performed of: prevalence of sores; equipment for 
pressure relief; knowledge and opinions of aetiology, recommended use of equipment, and 
risk assessment. A scale was constucted to measure locus of control of life, health, and 
pressure sore prevention.

The hypothesis that higher belief in personal control of pressure sore prevention would be 
correlated with higher knowledge of the subject, and lower prevalence rates, was not 
upheld. It is concluded that there are associations between prevalence, knowledge levels, 
value of pressure sore prevention, and locus of control. Significant differences exist 
between community and hospital staff, and between trained and support staff. Spearman 
correlations and Mann-Whitney tests were mainly used.

Knowledge and equipment levels were considered satisfactory for adequate preventive 
measures to be taken. Key personnel, such as Sisters, were significantly associated with 
prevalence, in that the more they believed they controlled pressure sore prevention, the 
higher the prevalence rate. This has been explained using typology in terms of the priority 
and importance they attach to pressure sore prevention relative to other demands. Higher 
belief that fate controls pressure sore prevention also correlates with lower prevalence 
rates, perhaps because more effort is invested in trying to stave off the presumed 
inevitable. Domain-specific beliefs may be less important to prevention than generalised 
beliefs about control.

Recommendations include the following: that methodology is replicated and refined; that 
the value of pressure sore prevention needs raising; that organisational lines of control 
need to be clear. Certain types of attitudes amongst staff may be unhelpful in a broader 
range of conditions and outcomes. Selection processes for nurses should take attitudes and 
beliefs into account, and there may be an need to change control expectations of groups of 
personnel.
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Section One: Introduction.

The recurring problem of pressure sores

Articles on pressure sores often start with a resume of the cost to the health service and the 

patient (Hibbs, 1994. Lamond and Farnell, 1998), estimates ranging from £60-420 million 

per annum, and costs escalating year on year (Department of Health, 1992. McSweeney, 

1994. Clark, 1995). Some papers on pressure damage have become regarded as 'classics' 

e.g. Brown-Sequard (1852) on physiology, Norton (1962) on risk assessment, and David 

et al (1983) on prevalence. But, Anthony (1996) still found it necessary to publish an 

article entitled: 'The treatment of decubitus ulcers: a century of misinformation in the 

textbooks'. In short, despite the costs, and despite the dedicated work of eminent scholars, 

pressure sores persist, and so do many myths about their prevention and treatment.

The significance of this condition for nursing is that it has been designated a 'key quality 

indicator' (Dept. of Health, 1994). Yet it is 'a largely a preventable problem' (NHS 

Executive, 1994. Loader et al, 1994). The 'problem,' by extrapolation, may be one of 

preventable poor quality nursing, signifying a failure of fundamental care for vulnerable 

patients. But nurses sometimes tend to apportion blame to others (Dealey, 1993). Also, 

there may be significant under-reporting of pressure damage (Lawson et al, 1976. 

Lowthian, 1996a. David et al, 1983. Girvin and Griffiths-Jones, 1989). This implies that 

there are emotional and attitudinal elements involved in dealing with pressure sores 

(Olshansky, 1994). Unfortunately, there has been a dearth of research to explore how 

beliefs affect nursing practice in this subject. This study is an attempt to address some of 

them.

General context

The research emerged from reflecting on why overall community pressure sore rates 

tended to be lower than those in hospital? The researcher's job as a Clinical Nurse 

Specialist - Tissue Viability (with responsibility in acute and community sectors), involved 

becoming familiar with both staff knowledge levels, and availability of equipment. It was 

felt that neither was fundamentally inadequate, and that other things might precipitate or 

prevent sores.

Introduction. Page 1



Possibilities included: aetiological factors that had not been identified, inadequate risk 

assessment, failure to implement guidelines for pressure sore prevention, or deficiencies 

in use or availability of pressure-reducing equipment. But if so much is known about 

these, and pressure damage can be prevented in the most seriously dependent patient, why 

then should the problem persist? Perhaps there might be a 'theory-practice gap'?

Given that diverse factors affect patient outcomes it was thought unlikely that there is a 

single aetiological explanation for pressure sore formation (Braden and Bergstrom, 1987). 

Although previous studies have investigated such topics as: physiological components, 

how risk is assessed, and the relative usefulness of equipment and nursing techniques, it 

was recognised that there had been no attempt to integrate these findings with either staff 

or patient behaviour (Olshansky, 1994). In the main, it has been presumed that nursing 

interventions have always been positive in preventing pressure damage. But as Miller 

(1985) points out in her study of patient dependency, and Clark and Cullum (1992) 

observe in their survey of equipment usage, nursing may be part of the problem.

A working hypothesis was developed to the effect that nurses have enough knowledge and 

equipment to prevent pressure sores, but their attitudes affect preventive behaviour. It was 

determined that triangulation (Redfern and Norman, 1994. Begley, 1996) would furnish 

evidence to support a multi-factorial explanation of failure to prevent pressure sores. 

Further, withholding objectively measurable interventions (e.g. equipment of known 

preventive efficacy) so as to conduct direct experiments introduces difficult ethical 

problems. Also, there are too many confounding variables to control in clinical practice.

Given that human thought and behaviour is a complex interplay of such things as attitudes, 

values, beliefs and emotions, it was decided to focus on factors that would be 

meaningfully associated with clinical practice; namely, perceptions about control of 

outcomes. Rotter (1966) and others, postulated that people have a generalised expectancy 

of control over outcomes. For those with an external locus of control, there is an 

expectation that behaviour is affected by powerful others, chance, and luck. Conversely, 

for people with an internal locus of control, what happens, is seen as contingent upon one's 

own behaviour.
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This theory has been investigated in many situations: including health-related expectancies 

and behaviour, and there is a specific scale developed to measure the latter, called the 

Multidimensional Health Locus of Control Scale (Wallston, et al, 1978). In short, some 

people (internals) are more likely to feel committed to improving their health status, 

whereas a large number (externals), believe that there is little or nothing that they can do to 

affect it.

How the study is set out

A general review of literature describes some definitions of 'pressure sore', aetiology, risk 

assessment, and equipment usage. After this the format reflects three stages of data 

gathering, for each of which there is a literature survey, methodology, results, and 

discussion (see flow chart below). First, prevalence studies show the extent of pressure 

sores in both acute and community settings. Secondly, knowledge and opinions of 

aetiology and prevention are surveyed. Thirdly, locus of control, value of pressure sore 

prevention, and potential social desirability bias of responses are described. After 

individual arms of the study have been addressed, findings are integrated to draw some 

conclusions.

It is believed that this investigation furnishes new information on knowledge and opinions 

of pressure sore prevention, use of equipment, and usefulness of risk assessment. Also it 

introduces a novel aspect of attitudinal research into both pressure sore prevention and 

staff values. Other studies have measured locus of control with respect to how 

expectations affect the self.

In this study, the hypothesis is that the locus of control perceptions of nursing staff 

affects nursing outcomes in other people. In particular, it affects departmental 

prevalence of pressure damage.
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Flow chart to show main questions, and which surveys were used to provide 
information.

Prevalence:
why does it vary?
why do sores continue to
appear?
do local rates reflect usual
trends?

survey 1.

Knowledge:
do nursing staff agree on 
what causes sores? 
do they know how to 
assess risk?
do they know what to use 
to reduce risk?

Equipment:
do nurses have enough 
for patients in need? 
do they know which to 
use?

survey 2.
survey 1 and 2.

Locus of control:
who do staff think controls
outcomes?
do they value pressure sore
prevention?

survey 3.

Do attitudes affect 
prevalence?

Integrate results from
surveys 1,2, and 3, and

test for hypothetical
correlations



Section One: Aetiology and contributory factors

The range and variability of the literature

The body of literature on pressure sore aetiology is immense and variable in 

methodological quality (David, 1982. Dabnichki et al 1994). In the USA the Panel on the 

Prediction and Prevention of Pressure Ulcers in Adults (PPPPUA, 1992a) reviewed 12,000 

abstracts, and 800 manuscripts in the preparation of guidelines. Because of this volume, 

the approach has been twofold. First, to outline consensus that has emerged from literature 

reviews of the aetiology of pressure sores (e.g. David, 1982. PPPPUA, 1992a. Bridel, 

1993. Yarkony, 1994. Hitch, 1995. Kanj, Wilking and Phillips, 1998). Secondly, to 

illustrate the main factors by referring to some commonly cited empirical studies. The 

overview provides the basis for judging staff knowledge of pressure sore prevention in 

later chapters.

The search strategy involved consulting computerised databases up to March 1999 

(Cumulative Index of Nursing and Allied Health Literature, Medline, BIDS, EMBASE). 

Bibliographies were hand searched in textbooks and journals (including: Care: Science and 

Practice, later The Journal of Tissue Viability, and The Journal of Wound Care). Key 

words entered were: pressure sore(s), decubitus ulcer(s), bedsore(s), pressure* (in a format 

to capture terms such as: -equipment, -reducing, -relief, -treatment, -risk, -assessment, 

-area(s), -care). The search was restricted to English language papers.

Terms used for pressure damage

The term 'pressure sore' is commonly used. It is understood as breakdown of the skin and 

deeper tissues associated with persistent pressure upon them. However, pressure alone is 

not the sole cause of the type of tissue damage associated with bony prominences. Further, 

necrotic parts of these lesions can be painless after destruction of nervous tissue has 

occurred, so the word 'sore' can be misapplied.

Other words for the condition include: decubitus (from the Latin for lying down), bedsore, 

pressure ulcers, pressure necrosis, and pressure ischaemia (Davies, 1994. Bliss, 1990). 

Each of these indicates possible contributory factors and processes involved. It is accepted 

that different names can be appropriate, but the most frequent one used will be 'pressure
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sore(s) 1 , or simply 'sore'. Issues relating to description and classification of sores are 

reviewed later in relation to prevalence studies.

Sources of evidence

There are three main sources of information on the aetiology of pressure sores: 

experimental findings, case studies, and inference from epidemiological surveys. The 

search for a definitive cause is impeded by ethical considerations, such as whether it would 

be right to withhold a piece of pressure-relieving equipment known to reduce the incidence 

of sores. The Panel on the Prediction and Prevention of Pressure Ulcers in Adults of the 

US Agency for Health Care Policy and Research (PPPPUA, 1992a), has classified 

evidence to help practitioners to decide how much confidence to have in the claims of the 

literature.

They grade it as:

A - there is good research-based evidence to support the recommendation; 

B - there is fair research-based evidence to support the recommendation; 

C - the recommendation is based on expert opinion and panel consensus.

These categories link preventive actions to aetiological factors. For example, skin 

cleansing is advocated to remove potential for skin damage due to the effects of waste 

products, varying levels of humidity, friction and shear (strength of evidence C). In the 

Clinical Practice Guideline (PPPPUA, 1992a) the Panel awarded only two statements 

strength of evidence level 'A' out of 26 such claims: namely, that pressure ulcer risk 

should be reassessed periodically; and that educational programs for the prevention of 

pressure ulcers should be structured, organised, comprehensive, and directed at all levels 

of health care providers, patients, and family or caregivers. Three strength B claims are 

made advocating: systematic two-hourly turning of the bed fast; using a pressure-reducing 

device for the at-risk patient; and including certain topics in education on the subject. The 

remaining 21 recommendations are strength C.
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Aetiology and contributory factors

A pressure sore can be defined in terms of supposed aetiological features, and in relation to 

measurement of its occurrence (e.g. prevalence). For instance, can be described as an area 

of 'damage to the skin caused by pressure, shear or friction, or a combination of any of 

these' (Dealey, 1994a). Dealey's definition recognises that the cause of damage is likely to 

be the result of a combination of three factors which destroy part or all of the structure of 

the affected tissues. On the other hand, Cullum et al (1995) write that pressure damage is: 

'a new or established area of skin and/or tissue discolouration or damage which persists 

after the removal of pressure and which is likely to be due to the effects of pressure on the 

tissues'. The latter definition introduces two important aspects: namely, 'new or 

established' and 'which persists'. All these aspects will be discussed in more detail below, 

as each becomes important in different contexts. For the purpose of inclusion in measuring 

prevalence in this study a pressure sore was defined as a 'red area that does not blanch 

when pressed' (Torrance, 1998). However, the following is a personal definition of what 

constitutes a pressure sore in aetiological terms:

An area of ischaemic damage to a part of the body that has been subjected to a 

combination of sustained pressure, shear, and friction.

There is no single isolated cause of pressure sores, rather there is a complex relationship 

between contributory factors and variables which may or may not result in identifiable 

pressure damage (Braden and Bergstrom, 1987. DeFloor, 1999). Given such complexity of 

interactions, Braden and Bergstrom (1987) proposed a 'conceptual schema within which 

the current knowledge base can be organised and examined, gaps identified, and further 

study of etiology and prevention of pressure sores facilitated'(Figure: 1. 1). They list two 

types of 'critical determinants of pressure sore development', namely, 1) intensity of 

duration and pressure, and 2) the tolerance of the skin and its supporting structure for 

pressure. Apart from the original authors, Lowthian (1970), Oot-Giromini (1993), and 

DeFloor (1999), no other papers have been identified which explicitly argue that 

contributory factors must be understood to interact dynamically in causing pressure sores. 

Rather, the literature has tended simply to enumerate risk factors, and describes them in
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terms of individual experimental proofs or just accepts them as 'given'. DeFloor's 

contribution to the understanding of pressure sore development (1999) is an important 

explication of the Braden and Bergstrom Schema in that he describes more clearly the 

individual determinants of the schema by breaking it down into sections. He also updates 

their literature review with references to papers on transcutaneous oxygen tension.

Braden and Bergstrom (op. cit.} characterise extrinsic and intrinsic factors in terms of their 

effects on tissue tolerance to prolong and intensify the effects of pressure. First described 

by Guttman (1953) in the field of spinal injuries, intrinsic factors are later defined as 

characteristics of the patient which increase his/her susceptibility to pressure sores e.g. 

hypoproteinaemia (Davies, 1994). Extrinsic factors are moisture, friction and shear in the 

patient's environment contributing to the development of a pressure sore (op cit.) e.g. high 

humidity increasing friction and shear over the pressure interface.

Figure: 1. 1 Conceptual schema for studying aetiology of pressure sores, adapted from 
Braden and Bergstrom, 1987.

•I mobility

•I activity

-I sensory perception

Extrinsic factors 
(moisture, friction, shear)

Intrinsic factors 
(-1 nutrition, T age, 
•I arteriolar pressure, 
other hypothetical 
factors: interstitial fluid 
flow, emotional stress, 
smoking, skin 
temperature)

———————— ̂

———————— >

Pressure

Tissue 
tolerance

——————— > Pressure sore 
development

The schema can be paraphrased as follows to explain how a pressure sore is caused: a 

person with reduced mobility, reduced activity, and reduced sensory perception does not 

relieve pressure on tissues under compression. Extrinsic factors (such as moisture, friction 

and shear) combine to distort and increase sensitivity of tissues such that the blood supply
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in areas under pressure fails to meet its metabolic demands. Intrinsic factors (reduced 

serum proteins, deterioration of the elasticity of the skin due to increased age, and low 
arteriolar pressure) further reduce the tissues' ability to withstand periods of unremitting 

pressure. Hypothesised factors such as viscoelastic creep in the interstitial spaces, 
hormones released by stress, capillary flow reduction (affected by smoking), and skin 
temperature, are all implicated in contributing to reduced tissue tolerance to pressure.

In short, it can be seen from the above that pressure sores are areas of tissue necrosis 
which are the result of sustained unrelieved pressure with added disruption to cell 

metabolism caused by friction and shear (DeLisa and Mikulic, 1985. Yarkony, 1994. 
Cullum et al, 1995. Kanj et al, 1998).

Studies which have addressed specific aetiological factors and their effects are summarised 

with references in Appendix: 1. They include: age, physique, nutritional status and serum 
protein levels, incontinence, humidity, elevated skin temperature, skin blood flow, reactive 
hyperaemia, skin oxygen tension, disease and pathology, hypotension, sensory perception, 
medication, amount and duration of pressure, friction, and shear. Some of the negative 
effects of these can be minimised by medical and nursing interventions (e.g. by using 
alternating air pressure mattresses to periodically allow reperfusion of tissues by relief of 
pressure).

Age

Older people may be more prone to acute illness, usually have more pathological 
conditions, and can be less mobile than younger ones (Barbenel, et al 1977. Bliss, 1990a. 
Gebhardt and Bliss, 1994. Yarkony, 1994). Most prevalence and incidence surveys 

indicate that occurrence of pressure sores increases with age (David et al, 1983. Bond, 
1993. Goldstone and Goldstone, 1982). But, younger people with greater pathological 
problems can have relatively more occurrence of pressure sores than older patients 

(Cullum and Clark, 1992). Stotts (1987) did not find 'chronologic age' to be a critical 

factor in pressure sore development in a group of patients admitted for elective 
cardiovascular or neurosurgery. But that sample may not be typical, as elderly medical 
patients form the majority in most other studies. Age itself is not an intrinsic cause of
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pressure sores, but older people are more vulnerable to the effects of pressure because the 

elasticity of the skin reduces, there is a reduction in the production of collagen, increased 

viscosity of the interstitial fluid, and consequently decreased capacity of tissues to 

withstand and repair trauma (Hall et al, 1974. and 1981. Krouskop, 1983. Richey et al, 

1988. Reger et al, 1980. Scales, 1990. Bridel, 1993b). Conditions such as stroke tend to 

affect the elderly and can lead to impaired activity and reduced sensation in vulnerable 

areas. Thereby reducing both the stimulus and the ability to redistribute pressure as a 

response to localised ischaemic pain.

Gender and ethnic group

There is no clear evidence that women are more prone to pressure sores than are men 

(Cull, 1973. Stotts, 1987, Cullum and Clark, 1992). The fact that women tend to live 

longer than men, and therefore form larger sub-samples in such things as prevalence and 

incidence studies, has been taken to imply that women are aetiologically more likely than 

men to develop pressure sores (c.f. the Waterlow risk assessment scale which gives 

women an higher risk score than men based on the numbers of men and women in her 

original audit from which the scale was developed).

Fuhrer et al (1993), canvassed a volunteer sample of spinal injured people from a large 

area of Texas by circulating flyers in newspapers and publications for the disabled, and by 

radio and television. He found that ethnicity was statistically significant as a risk factor in 

terms of severity of pressure sores. For whites (n = 28), 67.8%(19) had grade 1 and 2 

sores, and 32.1%(9) grade 3 and 4. In blacks (n = 13) the proportions were: 30.8%(4) 

grade 1 and 2; 69.2%(9) grade 3 and 4 (x2 = 14.6. p = 0.02). This was supported by 

Meehan (1994) in a much larger sample (n = 31, 530). Amongst suggestions to account for 

the findings were: that pigmented skin makes it more difficult to recognise earlier grades 

of skin damage, and that there may be more socio-economic deprivation amongst blacks 

(detrimentally affecting there ability to care for themselves). It has been acknowledged 

that recognising pressure damage may be more difficult in deeply pigmented skin 

(PPPUA, 1992. Lowthian, 1994. Meehan, 1994). But, given that black people suffered 

proportionately more than whites of the most severe sores (stage IV), and less of the least 

severe ones, Meehan's assertion that there may be delays in both early recognition, and in
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therapeutic intervention, is reasonable. No other evidence has yet been found to confirm 

that this may be due to potentially detrimental effects of socio-economic deprivation on 
pressure sore formation in black people.

Physique

Brown (1991) succinctly explains that:

' Weight loss and muscle wasting reduces the natural padding between skin and bone 
and increases the vulnerability to pressure. The thin emaciated patient will experience 
high local pressure over their bony prominences and will probably lack the nutritional 
reserves to combat pressure effects. Obese patients will have plenty of fatty padding 
to distribute pressure, but it is likely that any benefit gained is insufficient to offset the 
effect of increase in pressure caused by excess body weight. Obese patients may also 
demonstrate reduced movement and are more difficult to mobilise, thus reducing the 
capacity for pressure relief. They may also lack specific nutritional reserves'.

The observation that thin people tend to get bigger sores, has been taken to indicate that 

the destructive effects of shear forces are more marked in thinner patients, as skin moves 

more freely over bony contours when not buffered by underlying fat (Bliss, 1993). As yet, 

this has not been experimentally verified (but c.f. Daniel et al, 1981, below). But, creep 

tests show that fatty tissue is less viscoelastic than normal, and infers that fatter people 

have a greater tendency to capillary distortion of tissues under load (Hickman et al, 1966. 

Scales, 1990). Sacral skin thickness has been correlated with pressure sore prevalence in 

the elderly (Schubert et al, 1992), and has been hypothetically implicated in compromising 

blood supply to the sacrum but evidence is inconclusive (Garfin et al, 1980. Kemp et al, 

1993. Clark et al, 1989).

Amount of pressure

It seems obvious that the higher the applied pressure, the more likely there is to be 

pressure damage (e.g. Daniel et al, 1981). But, Neumark (1981) points out that divers can 

work at a depth of 90 feet, sustaining pressures of 2025 mmHg for periods of 2 or 3 hrs 

without pressure sore formation. In divers, pressure is exerted uniformly within cells (i.e. it 

does not cause deformity of the normal anatomical cell shape). Rather, he writes, it is the 

distortion of the cross-section of capillaries, not hydrostatically applied pressure, that 

causes tissue necrosis. Many studies have been conducted (mainly in animal subjects) to 

elucidate the relationship between amount and duration of pressure (see Table: 1.1).
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Table: 1.1 Studies showing amount and duration of pressure relative to tissue damage 
caused.

Study

Groth (1942), rabbits

Hussain( 1953), rats

Kosiak( 1959), dogs

Kosiak (1961), normal 
rats

Kosiak (1961), paraplegic 
rats

Khanh et al (1984), pigs

Daniel et al (1981), pigs

Applied pressure 
(mmHg)

24

100

100

600

600

60

>60

190

155

75

200 to 300

500

Comments

necrosis before 1 to 3 hours elapsed

1 hr leads to patchy congestion

6 hrs leads to severe damage

1 hr leads to patchy congestion

6 hrs leads to severe damage

1 hr, biopsy evidence of infiltration, 
extravasation, and hyaline 
degeneration seen 24 hrs later

1 hr, evidence of muscle necrosis and 
venous thrombosis

1 hr (alternating or constant 
pressure), no change

1 hr (alternating or constant 
pressure), no microscopic change

2 hrs (alternating or constant 
pressure), microscopic change seen

2 to 3 hrs, no visible evidence of skin 
necrosis

4 hrs, then muscle damage found

The above table raises several issues showing how difficult it is to compare results 

between experimenters. For example, differing species of animal have been used. Daniel et 

al (1981) write that animals can be divided into two groups, namely 'loose skin, and fixed 

skin based on anatomic, embryologic, and physiologic characteristics of their skin'. They 

claim that 'pig skin is thick, rigidly adherent, and well-vascularised... (and is) the 

preferred experimental animal.' This view is supported by Dinsdale (1974) who writes that 

'the skin of man histolologically resembles the skin of swine. This contrasts with the 

difference between human skin and the skin of rodents, dogs or monkeys.' He goes on to
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describe those similarities in structure and rate of mitotic turnover. Accepting that there 

are differences, there are nevertheless general similarities enough to support the view that 

high pressure for short periods, and low pressures for long periods can result in pressure 

necrosis to both the skin and underlying tissues (Husain, 1953. Kosiak, 1959, 1961. 

Eriksson, 1980. Dinsdale, 1973, 1974. Daniel et al, 1981. Reswick and Rogers, 1976). The 

relationship between pressure, time, and development of ulceration has been depicted 

graphically for different species and for humans (Reswick and Rogers, 1976. Daniel et al, 

1981. Reddy, 1990). It illustrates the general rule that pressure that is allowed to go 

unrelieved may result in pressure sores, and the greater that pressure, the more important it 

is to intervene to relieve it early.

Effect of pressure on different tissues

It is possible that nurses will assume a patient has no pressure damage simply because it is 

not visible. The following table (Table: 1. 2) illustrates experimental findings in pigs 

showing that muscle damage was not visible until after four hours had elapsed, and skin 

damage was not seen until a week following the application of pressure sustained for 

longer and sometimes higher levels (Daniel et al, 1981). This infers that deep pressure 

damage may occur without any sign on the skin until much later. Similarly, Nola and 

Vistnes (1980) experimentally produced pressure sores in rats in an attempt to test whether 

the muscle flaps withstood pressure better than skin alone. Microscopy showed necrosis of 

underlying muscle in the absence of skin necrosis in rats that had had either a muscle 

transfer to cushion the skin, or where pressure had been applied over an area with 

underlying muscle. They concluded that muscle is more sensitive to pressure than skin 

alone. One implication is that surgical treatment of pressure sores by means of muscle flap 

transfers to cushion bony prominences does not in itself reduce predisposition to deep 

pressure damage that may not have been seen on the skin.
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Table: 1. 2 Summary of Daniel et al (1981) findings of pathologic change in pig muscle 
and skin relative to pressure and duration. _____________

Extent of damage Description Pressure and duration

Group 1, muscle damage Always began near the bone 500 mmHg, 4 hrs 
lOOmmHg, 10 hrs

Group 2, muscle and deep 
dermis damage

All layers of muscle, 
subcutis and dermis 
damaged

800 mmHg, 10 hrs 
200 mmHg, 15 hrs

Group 3, muscle and skin 
damage

Skin damage visible at one 
week following pressure 
application, full thickness 
destruction of tissue.

600 mmHg, 11 hrs 
200 mmHg, 16 hrs

Friction and shear

Bennett and Lee (1985) define shear as a load parallel to a plane of interest. Further, given 

a simple loading the resultant shear stress is proportional to the pressure gradient (Bennett 

and Lee, 1985. Bader, 1990). In other words, where there is differential application of 

pressure over an area, underlying tissues will be distorted in proportion to it, and shear 

increases the effects of pressure deeper into the tissues (Khanh et al, 1984. Scott, 1980. 

Dabinichki and Crocombe, 1994). Shear causes large areas of vascular disruption and 

inflammation, with creep of interstitial ground substances, increased oedema, and 

interstitial metabolite build-up (Reichel, 1958. Hickman et al, 1966. Guttman, 1973. Daly 
etal, 1976. Vogel, 1977. Cochrane, 1979. Reddy et al, 1981. Bader and Bowker, 1983. 

Gebhardt, 1995).

Friction is the property of resistance to movement when a load is applied to a surface in a 

given direction. It does not cause ischaemia, but increases the susceptibility of tissues to 

mechanical damage caused by shear (Naylor, 1955. Dinsdale, 1974). Crow and Clark 
(1990) advocate avoiding the effects of friction by preventing conditions which predispose 

to softening of skin and raising skin temperature; both of which increase the likelihood of 

damage due to friction. Minimising friction leads to low shear, thus reducing distortion 

and damage of capillaries. In practice, nurses may aim to avoid friction whilst 
repositioning patients, but not be aware of shearing within tissues due to distortion of the 

underlying planes caused by poor handling techniques.
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Reactive hyperaemia

After relief of pressure from a bony prominence reactive hyperaemia can occur. Here 

tissues are re-oxygenated and metabolites removed (Lewis and Grant, 1925. Goldblatt, 

1926). Rather than to assume that such reperfusion is de facto beneficial, attention has 

been turning to the possibility that pressure damage may be a reperfusion injury (McCord, 

1985. Michel and Gillott, 1990. Schubert, 1992). It is known that free radicals cause tissue 

destruction by oxidation, and that they may precipitate microvascular damage (Silver, 

1992. Silhi, 1998). Free radicals are released by activated monocytes and macrophages, 

both of which can be involved in the process of inflammation associated with ischaemia. 

The flush of blood to the area relieved of pressure may re-oxygenate, but in the presence 

of actual tissue damage, it is not clear whether there is a point beyond which tissue is 

sacrificed rather than repaired.

Nutrition

The results of surveys of nutrition in patients with pressure damage have been 

inconclusive (Kemp et al, 1990. Goode et al, 1992. Kemp et al, 1993. Lewis, 1998). For 

example, when elective hip replacement patients were compared with fractured neck of 

femur patients using a nutritional risk scale and the Waterlow Scale results were 

inconclusive on the relationship between nutritional status and incidence of pressure sores 

(Lewis, 1998). The assumption that the elderly are likely to be malnourished was not 

supported in a study by Kemp et al (1993) but this only related to tests on admission. 

Malnourishment was defined in that study with reference to the Braden Scale as 'probably 

inadequate' or Very poor nutrition' i.e. score of two or below. Only 6 (7.1%) patients had 

such. The problem is that the instruments are not comparable across studies, nor sensitive 

and specific enough within each investigation.

Using a quantitative method Goode et al (1992) report an association between low 

concentrations of leucocyte vitamin C and the development of pressure sores. An 

unselected sample of 21 patients over 75 years old admitted with fractured neck of femur 

was studied. The investigations were done preoperatively on the day following admission. 

The winter reference range for the sample was <15u£/108 leucocytes. Ten patients (48%) 

developed sores with a mean leucocyte total vitamin C concentration of 6.3u£/108 cells
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(SD 2.2). Of those who did not (11, 52%), the mean was 12.8ug/108 cells (SD 4.6). The 

difference between groups was significant (Student t test, p < 0.001). No deficiency was 

found for zinc, or vitamins A or E. When compared with a group of 12 'well elderly1 , 

plasma zinc and albumin was significantly lower (p < 0.001) in the ill group of patients 

who did not develop pressure sores. For those who did develop sores vitamin A and 

albumin levels were significantly lower (p < 0.001) than for the well group. So it appears 

that when zinc and albumin are lower than for the well elderly, it may not lead to sores, 

but when vitamin A and albumin are lower it can. But, given that the non-pressure sore 

patient's mean albumin level was 35.5g/dl, this is sometimes quoted on laboratory reports 

as above the lower end of the normal range, so no firm conclusions can be drawn. 

Similarly, the standard deviations for Vitamin A ranged from 9.5 to 17.2. In short, the 

sample size would need to be increased to give more confidence that it is truly 

representative of the patient and well-elderly population.

Serum protein concentrations

Serum proteins are important in the maintenance of osmotic balance. The equilibrium 

between cell nutrition and interstitial fluid is dependent upon protein balance. Reduction 

of serum protein can cause oedema, which in turn affects the capillary bed, interfering with 

normal oncotic and hydrostatic forces (Bridel, 1993b). The consequence is thought to be 

an increased predisposition to pressure sore formation, but given that large amounts of 

protein can be lost in exudate from necrotic sores, there is not as yet any definitive 

evidence to state whether a pressure sore is the result or cause of lower serum protein 

levels.

Cullum and Clark (1992) contrasting patients who did not develop a sore (71 ± 7 g/1) with 

those who had a sore present on admission, detected significantly lower serum proteins in 

the latter (64 ± 4 g/1, Mann-Whitney U test, p = 0.004). Also, those who acquired a sore in 

hospital had significantly lower serum proteins than those who did not develop a sore (65 

± 4 g/1, p = 0.05). Similar results are found in Moolten (1972), and Kemp et al, (1990). In 

a later study, Kemp et al (1993) did not find significantly lower serum proteins; but this 

observation only applied to tests done on admission and not after the three patients 

developed pressure sores. A prospective study was done by Allman et al (1986) over three
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weeks, (30 patients with pressure sores and 78 'at risk', defined as: confined to bed or 

chair for at least one week). Logistic regression analysis indicated the following factors 

were independently and significantly associated with having a pressure sore: 

hypoalbuminaemia, faecal incontinence, and fractures (odds ratios = 3.0, 3.1 and 5.2 

respectively, at p < 0.05). The serum albumin in those with sores was significantly less 

than in those at risk (p = 0.0005). Their regression model (implying a continuum of 

increasing risk for having a pressure sore with decreasing serum albumin) suggested that 

the odds of having a pressure sore increase threefold for every gram decrease in the serum 

albumin level.

Berlowitz and Wilking (1989), compared long-term care hospital patients admitted 

without pressure sores (n = 199), and those admitted with sores (n - 100) over a period of 

13 months. They found that for every 10 mg/ml decrease in the serum albumin, the 

likelihood of having a pressure sore doubled. In the 100 patients who presented with 

pressure sores there were significantly lower total protein and lower serum albumin levels 

than for those without pressure sores. They suggest that hypoalbuminaemia may be 

secondary to the development of pressure sores, not the cause.

Pinchcovsky-Devin and Kaminski (1986) attempted to find whether there was a 

correlation between deteriorating nutritional status and pressure sores. The subjects (n = 

232), were nursing home residents with a mean age of 72.9 years. Severe malnourishment 

was defined as: 'having two or more severely low levels of either visceral proteins 

(albumin, total lymphocyte count) or somatic proteins (mid-arm muscle or triceps fold)'. 

All the severely malnourished had pressure sores. A correlation was shown between serum 

albumin level and stage of sore. They concluded that severely deteriorating nutritional 

status or malnutrition does contribute to the development of pressure sores. A serum 

albumin of less than 3.3 g/dl and total lymphocyte count of less than 1220 per mm3 could 

be used to identify patients at risk. Overall, it seems reasonable to conclude that 

deterioration of nutritional status, such that serum albumin is reducing, is associated with 

increased incidence of pressure sores.
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Elevated skin temperature

Susceptibility to ischaemic damage may be amplified by increased skin or body 

temperature (Ek et al, 1984). An increase in temperature of one degree centigrade causes a 

10% increase in tissue metabolism (Fisher et al, 1978). It is hypothesised that when local 

pressure causes ischaemia together with a temperature rise, tissue becomes increasingly 

susceptible to breakdown (Newman and Davis, 1981. Ek et al, 1984). There is no 

consensus on what constitutes a 'normal' environmental temperature for specific parts of 

the body, and individual tissue responses vary anyway. Neither is there consensus on how 

long 'abnormal' temperatures must persist before micro- and macro-vascular changes affect 

tissue viability.

The effects of wheelchair cushions on skin temperature under the thighs and ischial 

tuberosities has been studied (Fisher et al, 1978. Stewart et al, 1980). It is interesting to 

note that there was greater average temperature elevation under the thighs than under the 

ischials. Although the clinical implications of this are uncertain, pressure sores under 

thighs are seldom if ever reported. The ischials are not as well vascularised, and sores are 

commonly found there.

The relationship between temperature, blood flow, and pressure sores is addressed in 

small-scale experiments. Ek et al (1987) studied skin blood flow in relation to external 

pressure and temperature in eleven healthy men and women (mean age, 39.2 SD 11.6 yrs) 

and 21 hemiplegic patients (mean age, 76.6 SD 5 yrs). It is not entirely clear what position 

the probes and the patients were in other than the descriptors 'lateral' and 'supine', but that 

could be important in terms of accuracy of measurements. They found that the healthy 

group had higher heel skin temperatures in the lateral position before loading than did the 

patients (t-test, p < 0.01). No significance was noted in comparing the paretic and 

non-paretic sides (Table: 1. 3).

These researchers believed that heat accumulation increases metabolic demands in tissues. 

Further, that in the elderly there is impaired ability to increase blood flow as a response to 

heat stimulus on the legs (Ek et al, 1984). Thus increased blood flow would lead to 

relative ischaemia during prolonged heat accumulation. Measurement of blood flow in the
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heels of healthy subjects showed a significant very low flow with no signs of vasomotion 

when lying in the outstretched supine position. In the patient group, some suffered either 
bilateral or unilaterally compromised or absent flow. For both groups, the skin blood flow 

during loading was significantly lower than before loading. In short, when heat 

accumulates in tissues elderly and paralysed patients' blood flow cannot keep pace with 

normal requirements for perfusion.

Table: 1. 3 Comparison of mean skin temperature in healthy subjects (n = 11) and patients 
(n = 21)(Ekefg/. 1987).

Sacrum

M. gluteus 
maximus

Paretic side

Non-paretic side

Heel

Paretic side

Non-paretic side

Lateral position 
Mean°C(SD).

32.5(1.1)

31.5(1.4)

30.2 (2.5)

Supine position 
M, SD.

33.4 (1.0)***

32.8 (1.1)**

31.9(2.1)**

Lateral position 
M, SD.

32.5(1.8)

31.5(2.4)

31.4(2.0)

26.7 (2.3)

27.1 (2.2)

Supine position 
M, SD.

33.8(1.3)***

33.6(1.5)***

34.0(1.4)***

28.9 (2.5)***

28.8 (2.1)***
(**p< 0.01; ***p< 0.001)

But, compromised blood flow in itself is not necessarily correlated with pressure sore 

development. In contrast with the above study, Clark (1997b), found that patients who 

developed sores had higher amounts of oxygen supplied to tissues following relief of 

loading, than those who did not develop sores. Those who developed sores had higher 

transcutaneous oxygen pressures of the sacrum both before and after compression. As 

mentioned elsewhere, most damage may occur in the reperfusion stage associated with 

reactive hyperaemia (Eriksson, 1980) during a period where there is likely to be locally 

increased temperature due to increased metabolic activity.

The effect of general body temperature of pressure sore risk, as compared with localised 

temperature, is addressed by Gosnell (1973). She reports that 9 out of her sample of 30 

patients 'registered body temperature elevations' in the range, 99.4°F to 103.4°F, (period of
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observation of up to 4 weeks). All four who developed pressure sores had high 

temperatures, but two of those without sores exceeded the temperatures of those who did. 

The results are equivocal but may indicate a tendency for those with systemic disorders to 

be at higher risk than those with normal metabolic rate.

Mobility

There is consensus in the literature that mobility (or rather, immobility) is a major 

predisposing factor to pressure damage (c.f. PPPPUA, 1992. Cullum et al, 1995). Apart 

from using animal models it would be unethical to restrict patient mobility, so evidence of 

detrimental effects has been extrapolated from animal experimentation (e.g. Kosiak, 1959. 

Daniel et al, 1981), from incidence or prevalence studies (e.g. David et al, 1983), and from 

indirect observations (such as number of hours sitting, Gebhardt and Bliss, 1994). 

Nevertheless, as Braden and Bergstrom's (1987) conceptual schema shows (Figure: 1. 1) 

no individual factor can be claimed as the sole cause of pressure sores. Rather, intrinsic 

and extrinsic factors occur together, though they do not inevitably lead to damage. For 

instance, immobility might lead to pressure sores if it goes unrelieved by repositioning and 

involves unsafe (frictional or shearing) movement. Alternatively, intrinsic factors such as 

collagen deficiency may be impossible to correct. Probably the best that nursing and 

medical interventions can achieve is to identify those contributory factors that can be 

remedied, but not to assume that there will be an absolute method of identifying a single 

cause of pressure damage (Clark, 1998).

Summary

The Effective Health Care Bulletin systematic review of prevention and treatment of 

pressure sores (Cullum et al, 1995), the NHS Executive review (Hitch, 1995), and the 

PPUAPA (1992) conclude that pressure sores are the result of a combination of intrinsic 

and extrinsic factors. These include pressure, shear, and friction, associated with 

immobility, acute illness, the elderly, and those with neurological deficits. These authors 

also concur that prolonged unrelieved pressure is probably the primary cause of tissue 

ischaemia leading to tissue damage. It is not the amount of pressure, but the consequences 

of failing to relieve it in time to prevent sustained metabolite build-up.
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Experimental evidence and epidemiological information has consistently shown that a 

pressure sore is likely if tissues are subjected to distortion causing micro vascular damage. 

This can be aggravated by high pressure for a short period, or low pressure (above 

capillary occlusion) for prolonged periods. Friction and shear are associated with tissue 

distortion, and can lower the danger threshold for pressure damage. Factors such as 

increased local temperature, in the presence of ischaemic damage, probably aggravate the 

effects of pressure, and may lead to necrosis if capillary flow is interrupted.

Some subjects are more prone to the effects just described. These include any group of 

people with defective collagen production due to age, medication, or illness. No single 

factor can be identified as 'causative' of pressure damage, rather, several factors contribute 

to the predisposition to pressure sores. The contribution that staff can make is to attempt to 

systematically address those aspects that are amenable to nursing or medical intervention.

Equipment and pressure relief
Introduction

The purpose of this section is to assess evidence that differing types of equipment reliably 

prevent pressure sores. Ways of referring to equipment can be cumbersome, therefore, 

unless absolutely necessary, the words 'pressure-relieving', and 'pressure-reducing', are 

inferred from the context.

Most equipment is designed to reduce point pressure on the body by spreading load either 

constantly or intermittently. Spreading the load of the patient over as large an area of the 

body as possible will reduce point-pressures that could cause deterioration of skin and 

deeper structures (Garfin et al, 1980. Fletcher, 1993. Jay, 1995). Very few systems claim 

to be positively therapeutic in healing damage once it has occurred.

The Effective Health Care Bulletin (Cullum et al, 1995) provided a systematic review of 

the effectiveness of pressure-relieving interventions for prevention and treatment of 

pressure sores. They reviewed only randomized controlled trials which report clinical 

outcome measures (identifying 30), and expressed reservations about the true 

randomization of twenty of them. This could be an indication of the difficulties involved
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in continuing with a trial when a piece of equipment is judged to be clinically superior: it 

would be unethical not to use it to benefit control patients. Among their conclusions they 

believe that manual repositioning of patients can prevent sores, but a regular turning 

regime is difficult to implement. Also, standard NHS hospital mattresses are less effective 

than some low pressure foam mattresses. Further, there is some evidence 'that large-celled 

alternating pressure mattresses and certain low air loss and air-fluidised beds are more 

effective than foam or silicore-based surfaces in preventing and healing sores.'

Limitations of testing

The greatest volume of studies relate to measurement of interface pressures (Wytch et al, 

1989). But 'interface pressure measurement [as] an intermediate or surrogate outcome... 

has serious limitations as a proxy for clinical outcome, since the process which leads to 

development of a pressure sore almost certainly involves the complex interplay of several 

factors' (Cullum et al, 1995). In addition, there is more than one anatomical interface to 

consider, and pressure at the skin can be much less than at the bone-muscle plane (Kosiak, 

1959. Scott, 1980. Khanh et al, 1984). Further, even if absolute measures of interface 

pressure could help in predicting performance of equipment, individual responses to 

pressure vary considerably (Ek et al, 1987. Krouskop and Garber, 1989. Clark and 

Rowland, 1989), so the 'safety' margin would be unpredictable. Nevertheless, the general 

principle of avoiding high pressure for short periods, and low pressure for long periods, is 

well supported by reference to experimental data on pressure-induced necrosis (Husain, 

1953. Kosiak, 1961. Reswick and Rogers, 1976. Daniel and Wheatley, 1981. Reddy, 

1990).

Another proxy for clinical outcome is blood flow. This can be affected by direct pressure, 

gravity, hydrostatic pressure, osmotic and oncotic pressure in the capillary bed, 

temperature, and biochemical changes. Some experiments have tried to quantify how 

changes in blood flow may lead to tissue necrosis. Clark (1994), gives a detailed review of 

methods used in determining interface pressures and other parameters. He cites Webb's 

(1982) list of six items that could be measured in the laboratory relating to the effect of 

support surfaces on soft tissues. These are: contact (interface pressure), potential for 

injury, thermal properties, stresses on and strength of the support surface, friction, and
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abrasiveness, to which Clark adds relative humidity between the support surface and skin. 

The phrase 'potential for injury' may reflect the fact that Webb was researching 

pig-husbandry, and it is unlikely that any ethical trials could be performed specifically to 
test this in humans.

Practical problems make it difficult to place much confidence in surrogate outcomes 

(Cochran, 1985. Krouskop and Garbe, 1989. Clark, 1994). Physical differences in types 
and sizes of sensors, are further complicated by lack of standardization between patient 
physique, choice of anatomical landmarks, elastic and thermal properties of interfaces, and 
replicability of readings, and investigators differ in their approach to all the above 
difficulties (Newell et al, 1970. Garfm et al, 1980. Khanh et al, 1984).

A further problem is lack of comparability between experiments. For instance, Bennett and 
Kavner (1981), tested geriatric patients against young controls, Houle (1969) used varying 

seat-bases in a series of eight experiments which could not then be directly compared. 
Garfin et al (1980), researched recumbent patients, whilst Fisher and Kosiak (1979), used 
seated subjects. Further, some studies include patients with sores, others exclude them, and 
definitions of sore grade vary, so confounding any possibility of interpretation of 
equipment efficacy (Cullum et al, 1995).

Foam mattresses

Cullum et al (1995), in an Effective Health Care Bulletin, identified six randomized 
controlled trials of 'constant pressure supports' compared to standard NHS foam 

mattresses: Andersen et al, 1982; Ewing et al, 1964; Goldstone et al, 1982; Gray and 
Campbell, 1994; Hofman et al, 1994; and Santy et al, 1994. These include a water-filled 
mattress, a bead bed, and at least six types of hospital mattress replacements. The 

Effective Health Care Bulletin reports that 'there was insufficient power to distinguish 
between the low pressure mattresses: but concludes that they may be cost-effective if they 

are durable, given that, in one study (Santy et al, 1994) patients on the standard NHS 
mattress 'experienced over three times the number of sores as those using one of a number 

of foam alternatives'. Further, 'the incidence and severity of pressure sores in high risk 

patients were reduced1 when using alternatives to the standard NHS Contract mattress. In
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one centre where mattresses and overlays are technically evaluated (Dr lain Swain and 

colleagues at Odstock Hospital, reported as: Department of Health PS 1, 1993; PS2, 1994; 
& PS3, 1995), the data from the trials is helpful, and influential, but samples are small, and 
elderly volunteers represent real-life use of products in the ward situation.

Although it is acknowledged that interface materials, or substances used to treat them 
might adversely affect the skin (e.g. latex in covers, detergents for washing sheets, Bettley, 
1960. Alberman, 1992. Gunnell, 1992), no controlled trials or evaluations of the direct 

effect of materials on incidence of pressure sores have been identified. Despite the belief 

that accumulation of heat in the sacral and ischial areas can cause oxygen debt and 

therefore increase the possibility of localised ischaemia (Brown & Brengelmann, 1965. 

Schell & Wolcott, 1976. Brattgard et al, 1976. Ek et al, 1987), no clinical evidence has 

been provided. Others advise that materials should prevent the accumulation of 
perspiration so as to reduce 'maceration', friction, and shear forces (Cochran, 1985. Ellis, 
1988. Land, 1995). The status of these views could be classified as C (consensus of expert 
opinion) according to the PPPUA (1992) guidelines.

Interface pressures on a new 130 mm mattress with the standard NHS cover range from an 
average of 145 mmHg at the heel, to 88 mmHg at the sacrum (there being no significant 
difference when compared with the 150 mm standard NHS mattress) (PS1, Department of 

Health, 1993). A bedfast patient can therefore be exposed to pressures well in excess of 
capillary closure over vulnerable areas for twenty four hours a day. If they can not move 

themselves, staff need to spend time helping them to do so.

Foam overlays

Foam or fibre-filled overlays of various thicknesses are intended to go directly on the bed 

base, or on top of mattresses or trolleys. They are a relatively cheap way of reducing 
interface pressures in the medium to low risk patient who otherwise would be on a 
standard NHS mattress. Lowthian (1996a), explains the principle of using convoluted 

surfaces to redistribute pressure by referring to Chow's thesis (1974), as evidence of their 

ability to reduce the detrimental hammocking and shear effect of plane surfaces against 
bony prominences. He showed that an 'home-made' slit overlay reduced interface pressures
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on top of a Vaperm mattress by 30 mmHg (10 mmHg greater reduction than the Propad 

foam overlay). The DoH evaluation (Swain et al, PS2, 1994) concludes that the thickness 

of fibre-filled overlays in parts which go under bony prominences, is reduced after six 

months in clinical usage when compared with foam-filled ones: and this could increase the 

likelihood of'bottoming-out' (i.e. the patient, in effect, ends up sitting on the surface 
beneath the overlay).

Alternating pressure mattresses and overlays.

The principle of alternating pressure air mattresses and overlays is to redistribute pressure 

under supine patients so that areas of the body are only exposed to pressure for limited 

periods of time (Young, 1990. Bliss and Thomas, 1992). In other words, there is a 

minimum 'safe' time over which a person can remain in one position before tissues start to 

suffer from ischaemia (Keane, 1978). Barbenel (1990), reviewed the implications of bodily 

movements during sleep, and the techniques used to study this. He refers to 

epidemiological data to support the association of increased risk of pressure sore formation 

in patients with restricted mobility (Barbenel et al, 1977. Noble, 1981. Jordan and 

Barbenel, 1983). Various methods have been used to record movements, including 

mechanical displacement gauges and direct observation. This idea is not new (Kleitman, 

1932), but methods have been improving ever since. Results have been used by equipment 

manufacturers to guide them in setting intervals for pressure relief (in effect, compensating 

for lack of movement by vulnerable patients) (Exton-Smith, and Sherwin, 1961. 

Exton-Smith et al, 1982).

The definition of type and amount of movement in some of the observational studies is 

often unclear (Barbenel, 1990). But clinical experiments using bed-weighing techniques 

(Barbenel et al, 1985, 1986), show that complex relationships between period since 

admission to hospital, responses to treatment, and many other factors might affect the 

number of movements a patient makes. This is illustrated in Table: 1. 4, and is confirmed 

by Nicholson et al (1988), with respect to how disability, disease, and medication reduce 

the number and size of patient movements.
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Table: 1. 4 Formula for predicting risk of sores relative to sleep movement (Barbenel, 
1990).

Patients are at high risk of developing sores if they:

make 30 or fewer movements on the first night after admission

2 made more movements on the second night than the first

3 satisfied the criterion (n, - 44)2 + (n2 -22)2 > (16.5)2 where n, = number of movements on first 
night; n2 = number of movements on second night. (Identifies all high risk patients).

APAM's have been subject to laboratory interface-pressure testing (Swain, Nash, & 

Robertson, 1992), evaluations (Dunford, 1991), and randomised trials (Bliss, McClaren, & 

Exton-Smith, 1967). Five of the latter were reviewed by Bliss and Thomas (1992), and 

generally indicate the superiority of alternating pressure devices over static mattresses in 

terms of both reducing the incidence of sores, and in encouraging the healing of existing 

ones (Bliss, McClaren, & Exton-Smith, 1967. Winman & Ashley, 1992. Dealey, 1994).

Low air loss beds /

Another method of pressure relief is the Low Air Loss bed (LAL), which, as the name 

suggests, loses air at a constant low rate through air-permeable cells, the objective being to 

equalise upward pressure with the downthrust of the patient (Inman et al, 1993). It was 

introduced about thirty years ago to treat patients with extensive burns (Lowthian, 1996b). 

The air cells are much deeper than the 'large-cell' ripple mattresses (at approx. 500 mm), 

and are regulated in sections for the head, torso, pelvis, and heels: depending on the 

patient's postulated weight for each area. Interface pressures are relatively low (around 27 

mmHg as a mean over all areas of the body), and this usually eliminates the need for 

supplementary turns (Redfern et al, 1973). Because the patient 'sinks' into the cells, the 

forward slide towards the foot of the bed, creating shear forces, is prevented.

Air-fluidised beds •/

Although none of these beds were in local use during the prevalence surveys, they are 

discussed here to illustrate the fact that randomised controlled trials have been performed 

on such equipment, and that there is some evidence that reducing interface pressures can 

contribute to healing existing sores. Also, a question referred to it in the nursing 

knowledge survey reported later.
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Often referred to by the manufacturer's name of Clinitron, this type of bed has arguably the 

lowest constant interface pressure of any in clinical use, at approximately 11 mmHg 

(Dealey, 1995. Allman et al, 1987). The air-fluidised bed relieves pressure on a different 

principle to the alternating pressure mattresses. It works by blowing warm air through 

ceramic or silica beads held in a bath-like tub. Air passes through a thin polyester sheet, 

but not particles above a certain diameter. Hence, the patient is 'floated' on air and 

bubbling sand. Perspiration, exudate, or incontinence tends to be dried, and there are 

minimal shear and friction effects. It is reported that the bed is bacteriostatic (Sharbaugh 

& Hargest, 1971. Sharbaugh et al, 1973. Vernon, 1991), although this has been 

challenged (Scheidt & Drusin, 1983) in respect to inadequate cleaning of the interface 

sheet. When the blower is switched off, the beads form a solid base rather like a sand pit 

in texture, and this can help in repositioning the patient. However, it is not easy to prop 

someone up in the bed, although a backrest is available. But lying almost flat might be an 

advantage in that more of the surface area of the body is used to redistribute pressure, and 

propping up might increase pressure on the sacrum and the trochanters from the supporting 

sheet stretched tightly (an effect known as 'hammocking') (Jay, 1995).

Reported disadvantages of the system include: possible hyponatraemia and blood volume 

depletion in burns patients due to increased insensible loss (Micheels & Sorenson, 1983), 

reduced ability to cough productively with a consequent increased risk of pneumonia 

(Lucke & Jarlsberg, 1985). They are expensive to hire (in the order of £80 per day at 

current prices).

The Allman et al study (1987) was thorough in many respects, particularly in randomising 

patients between the air-fluidized system (n = 31) and an unspecified alternating pressure 

air mattress with a 19 mm thick foam padding (n = 34). Two-hourly turns were expected 

in the latter: and additional knee and elbow protectors were permitted. Although the total 

number of patients was small (n = 65), Allman et al concluded that the relative odds of 

showing improvement in the rate of healing of pressure sores was 5.6 fold greater than on 

the control therapy (95% CI, odds ratio 1.4 to 21.7, p = 0.01).

Cullum et al (Effective Health Care Bulletin, 1995) reviewed four randomised controlled
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trials of the Air-fluidised bed (Allman, et al, 1987. Munro et al, 1989. Strauss et at, 

1991. and Economides et al, 1995). They concluded that the first two showed enhanced 

healing associated with the beds in hospital, no statistical significant difference in healing 

on such a bed at home, and no difference between its performance and the ROHO dry 

floatation mattress for patients who have had plastic surgery to repair pressure sores.

Turning regimes

Regular repositioning of patients to redistribute pressure has been advocated by several 

authors (Norton, 1975. PPPPUA, 1992. Kanj et al, 1998). Norton (1975), implies that 

intensive nursing input is necessary to ensure frequent turns to prevent pressure sores. She 

comments that there was a reduction of incidence of pressure sores (from 24% to 9%) 

when patients with a Norton risk score less than 14 were 'intensively nursed'. The latter 

consisted mainly of two-hourly turns noted on a 'Position Time Rota'. Keane, basing his 

calculations on studies of sleep movement (Johnson et al, 1930. Laird, 1935. Kleitman, 

1963. Oswald et al, 1963), stated that one gross postural change would be required every 

11.6 minutes to prevent pressure sores. He further advocated turns to a maximum of 124° 

in 4.5 minutes to provide a large safe margin for the prevention of pressure sores. Guttman 

(1945, 1953, 1956, 1973) introduced half- to three-hourly turning for his spinal patients, 

and Gardner (1948) utilised alternating pressure mattresses to save nursing time. 

Unfortunately, turning regimes can impose big demands on nurses: and it is sometimes 

claimed that they are short-staffed and therefore do not have enough time to devote to 

turning (McDougall, 1976. Bliss, 1990a. Hawkins et al, 1999).

A pressure-relieving technique called the 30° tilt, described by Preston (1984), does not 

necessitate turning the patient completely onto their side, and is achieved by the correct 

placing of ordinary pillows so that the trochanters are raised to create an angle of 30° 

between the supine patient and the bed. The trochanters and sacrum are virtually free of 

pressure in that position. The efficacy of the technique has been evaluated in terms of skin 

oxygen tension, premising that high reductions of the latter were an indicator of likely 

pressure damage (Seiler, Alien, & Stahelin, 1983 and 1986). In the two studies combined, 

a total of 15 healthy women and 6 healthy men were used to test the difference between 

skin oxygen tension whilst lying prone (the control, no pressure on the trochanters or
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sacrum), supine, on their side, or at 30° tilt. Comparing the tensions there was no 
significant difference between them in the prone position and the unloaded (side, or 30° 
tilt) positions, but the supine position showed a significant reduction over the prone (p < 
.005 on a standard mattress; and p < .05 on a 'supersoft' mattress). Although the study was 
not performed on large numbers, and did not involve elderly patients at real risk of 
pressure damage, they claimed to have seen a consistent drop in prevalence of pressure 
sores in their hospital over the five years they had used the technique. Clark (1998) 
concludes that despite the absence of clinical trials the tilt may be a useful and 
well-tolerated method of reducing risk, though the period to advocate between 
repositioning may be as low as hourly.

Prolonged sitting

The majority of patients at home and in hospital spend the greater part of the day seated in 
chairs (Gebhardt & Bliss, 1994). They provide congruent data from two studies of elderly 
patients in two orthopaedic wards. The earlier study compared alternating pressure 
mattresses with constant low pressure mattresses and overlays. Even if severity of illness 
were taken into account, they observed that the major difference in management of 
orthopaedic and intensive therapy unit patients was the amount of time they spent out of 
bed. Calculation of discriminant function analysis showed that: of the orthopaedic 
patients, those who developed sores tended to spend longer periods sitting in chairs during 
the first 14 days of the trial than those who did not (coefficient 1.03).

In their later study 30 patients were allocated to the 'limited' chair-sitting group. These 
were patients over 65 yrs, who had had major orthopaedic surgery and/or fracture to the 
pelvis, hip, or lower limb within the previous four days. They were given a large-celled 
ripple mattress (not further described), and 'allowed' to sit for 2 hours per session, with 
more than one session if required. The median sitting time for this group was 2 hrs (range 
0.25-12.0); with a 7% incidence of sores. The unlimited group had a median of 6 hrs 
sitting (range 0.25-15.25); with a 63% incidence of sores, (p = < 0.001, 95% CI of the 

difference -77 to -36%). The study had been designed as a crossover between the two 
wards, and the power calculation (80% power at 5% significance level), showed that 8 
months, and 114 subjects would be needed. However, the incidence of pressure sores in
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the unlimited sitting group was 'almost three time greater than expected' so the four month 

crossover was reduced to three months. Pressure sores were defined as skin breaks, and 

the skin was assessed along with the Norton score every three or four days.

The Gebhardt and Bliss research produced some useful data and observations; but omitted 

to give details on some potentially important aspects. For examples, how many of the 

patients could stand or walk unaided, what was the height of the seat relative to the 

patient's leg measurements, was a specialized pressure-relieving cushion used and if so, 

what type? It would not be easy to provide systematic measurements of these things, and 

it is not certain how each of them would interact to affect the pressure sore risk.

Applying similar principles of mattresses to the seat cover, it can be demonstrated by 

gauges, that interface pressure measurements may far exceed capillary pressures for long 

periods. Jay (1995), the inventor of the Jay (gel) cushion argues cogently about the 

principles of hammocking and the effects of the materials on this. This is supported by 

Lowthian (1996b), with reference to mattress-covers and drawsheets. On the other hand, 

Bader and Hawken (1990), concluded in a small study of cushion covers, that the 

commonly used materials 'do not have a major effect on the pressure distribution under the 

ischium'.

Bader and Hawken (1990), point out that the pressure distribution characteristics of 

cushions comprised of gels, foam chips, air, and foam in different depths and 

combinations, varied significantly before and after the subjects stood up and sat down. 

Further, the cushions behaved unpredictably in distortion as a response to loading. This 

could mean in practice, that some may 'bottom out' more than is expected for that material. 

Additionally, there was a wide variation between the pressure parameters for different 

subjects. Dramatic pressure changes caused by almost imperceptible positional shifts can 

be seen with dynamic computer monitoring on people using different cushions. Bader and 

Hawken (1990), controlled for postural changes so as to collect consistent data. 

Acknowledging the effect that elevation of the feet have on ischial and sacral pressures, 

they used a special chair with weighing scales to try to compensate for this. In clinical 

usage, systematic control of posture for the purpose of research is unlikely to be possible.
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There is consensus that slight alterations of posture can be helpful in redistributing 

substantial amounts of body weight (Swearingen et al, 1962. Diffrient et al, 1974. Gibson 

and Wilkins, 1975. Brattgard & Severinsson, 1978. Zacharkow, 1985. Ellis, 1988).

It has been argued that a patient in an higher chair may wriggle forwards so that the feet 
touch the floor, and cause shear and friction in the process (Fletcher, 1996). Given that 
people in low chairs also slump and wriggle forwards, perhaps the explanation is more to 
do with the chair's intrinsic lack of comfort for many people. Such, movement can be a 

response to pain or discomfort; and protects the prominences by encouraging the patient to 

change position. Therefore, it is hard to judge whether wriggling is more or less damaging 
than sitting relatively motionless.

There are advantages for some patients in the use of'high' chairs such as easier standing 

(Ellis, 1982, 1988), but simultaneous leg elevation regardless of chair height (e.g. for the 
reduction of oedema) can severely restrict spontaneous movement and limit periodic 
weight shifts (Zacharkow, 1985. Lowry, 1992). In this situation, raising the ischium off 
the seat for pressure relief would depend to a great extent on both arm strength, and 
downward pressure through the heels of the outstretched legs. Both for patients and carers 

this manoeuvre is strenuous (Lowry, 1992). Gilsdorf et al (1991) calculated that between 
5% and 9% of the body weight of people with spinal injury is supported on the arms.

An unexpected offer of money that had to be spent quickly led to an attempt to check tibial 

and thigh length relative to the chairs in use with patients in my local general hospital (n = 
144). It revealed some surprising results. In particular it was thought that the Trust did not 

have enough chairs without obvious damage and/or bottoming out of the foam, but this 
was not the case. To the question: 'Is chair depth too long, about right, or too short' 
(relative to the patient's tibial and thigh lengths)? 50% were too long; 10% were about 
right; and 40% were too short. For the question: 'Is the chair too high, about right, or too 
short'? 50% were too high; 9% about right; and 42% too short.

Further, it was discovered that tall patients were tending to sit in chairs that were too low; 

and vice versa. This raises questions regarding why the patients accepted chairs that did
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not properly support them; and whether nurses were conscious of the potential pressure 

sore problems of such seats? More systematic work could address these questions. 

Nevertheless, local findings were congruent with the McAlpine et al study (1992) where 

'more than half (the) patients were not in seating considered by the therapists to be 
suitable'.

Cushion evaluation in clinical situation

Banks and Bridel (1995), evaluated and described the pressure-relieving effects of several 

cushions. It was not a randomized controlled trial, but was useful in that it is one of the 

few projects that has been performed in the clinical situation. The aims of the study were 
threefold, namely: 'to determine the effectiveness of the Vaperm, Multitec, and Supatec 

cushions in relation to skin response, to assess the comfort of the cushions, and to observe 

the effects of the cushions on posture1 . The manufacturers of the cushions (Huntleigh 

Nesbitt Evans, HNE) rank them as suitable for patients with low risk of pressure sore 

formation (Vaperm), then medium risk (Multitec), then Supatec for high risk. They 

advocate the use of the Multitec as part of treatment of pressure sores of grade 2 (blistering 

apparent, possibly with skin break), or grade 3 (signs of necrosis with or without skin 

break), (Torrance grading, 1983). The Supatec would be recommended for the prevention 

or treatment of sores in the very high risk patient where there might be obvious necrotic 

tissue.

The principal difference between the three cushions is that the Vaperm is made completely 

with foam of varying configurations and density, whereas there is a thin layer of foam 
enclosing a sac of fluid in the Multitec, and the Supatec has no foam, just a latticed deeper 

bag of fluid. All are enveloped by a vapour-permeable two-way stretch cover.

The Banks-Bridel sample consisted of 48 patients from a medical ward and care of the 

elderly ward. Inclusion criteria were: that the patient/carer could participate in a "simple, 

semi-structured interview', that the ward nurses who judged the patient's mobility and 

condition were unlikely to change in the study period (one week), and that the patient 

would have a Waterlow (1988) score of 15 or above. A descriptive table was constructed 

to which the ward nurses referred for guidance on how to allocate the type of cushion to
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each patient. This linked the level of immobility to the grade of skin discolouration or 
damage.

During the study patients were observed for skin changes, and a schedule of repositioning 
was adjusted until no persistent redness occurred on the pressure areas. Of particular note 
is the fact that, though the 'Multitec' group was judged to be at higher risk than those 
allocated to the Vaperm cushion, their mean sitting periods tended to be slightly higher 
(Table: 1. 5). For two patients in the Multitec group, initial skin changes were persistent, 
but the authors write that this could not be explained by them sitting longer (6 - 6.5 hrs 
each) or having higher risk scores (which were 23 on the Waterlow scale). The rest 
remained unchanged. It is possible that multivariate analysis could have elucidated the 
underlying reasons, but this was not done.

Table 1. 5 Comparison of risk levels, and periods of sitting time for three 
pressure-reducing cushions (Banks and Bridel, 1995).

Cushion

Vaperm

Multitec

Supatec

Waterlow 
(median)

16

22

25

Range

15-23

16-24

18-34

Sitting periods 
(mean, hrs)

2.5

2.3

1.7

Range 
(hrs)

1.5-3

1.5-3.5

1-2

Total sitting 
time (hrs)

8

8

5

Range 
(hrs)

4-11

4-19

3-7.5

For those on the Supatec cushion, immobility was either complete or very severely 
limited. Superficial skin loss was present at the start of the study in 10 out of the 16 
patients in this group, four others having blanching erythema, one non-blanching, and one 
no discolouration. Most went on to show improvement or at least no change in their 

pressure areas.

Relationship between risk assessment and equipment allocation 
Risk assessment tools are sometimes used to guide choice of equipment, though the 
specificity of prediction would need to be 100% to avoid unnecessary usage of scarce 
resources (Cullum et al, 1995. Waterlow, 1988. Kemp et al, 1993). Lowry (1992), concurs 
that sitting is a dynamic not passive activity. This fact has been taken into account in 

some pressure sore risk assessment scales. For example, the importance of muscle
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weakness on the ability to turn oneself is the basis of the risk assessment scale by the 

Nursing Practice Research Unit of the University of Guildford, Surrey (Clark & Farrar, 

1991b). Although the latter applies to the bedfast patient, it demonstrates the fact that they 

have to use different muscles to augment or overcome the effects of gravity when they are 

in different positions. The scale has not been taken up in clinical practice.

Summary

Many of the studies contribute to the belief that prolonged low and high pressure can both 

be associated with ischaemia of tissues. The consensus is that this can lead to pressure 

sores in patients who are unable to redistribute pressure for themselves. There is some 

evidence that low air loss] air-fluidised, ROHO (dynamic air redistribution) systems and 

alternating air pressure mattresses can both reduce the incidence of pressure sores, and in 

some cases encourage healing of these. There is consensus that manual repositioning with 

foam and other devices to periodically redistribute pressure can be effective, and that some 

commercial mattresses reduce interface pressures to a greater degree than do standard 

NHS mattresses alone. There is support for the belief that unrestricted periods of sitting by 

vulnerable immobile patients can increase incidence of pressure sores. Also, that cushions 

selected to suit the risk level and posture of the patient can reduce discomfort, and may 

reduce incidence of sores.

Risk assessment

Introduction

'Risk', is defined variously as the hazard or chance of bad consequences, and the 

acceptance of chance of injury or loss (Concise Oxford Dictionary, 1976). In this chapter, 

'risk assessment' refers to the process of assessing vulnerability to the hazard of pressure 

sores, while a risk assessment scale (RAS) is a tool used to assess relative risk of pressure 

sore development.

Prevention of pressure sores involves staff in deciding: what constitutes risk (often with 

reference to a RAS), what lowers risk, and how to deal with risk. This section will describe 

risk factors identified in RASs, and outline issues of validity and reliability in using a 

RAS. Also, the question will be asked whether use of a RAS is better than clinical
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judgement alone?

Background to the development of pressure sore risk assessment and RASs 
Doreen Norton, worked in a team examining issues affecting the care of older people 
admitted to hospital in the late 1950's (Norton et al, 1962). Her research started as a 
method of systematically monitoring the patient's condition, but she did not originally 
envisage that research into the relationship between pressure sores and age would lead to 
the development of a RAS to be used in everyday nursing practice (Norton, 1989).

Evidence that some staff (predominantly nurses) found RASs to be useful in practice can 

be seen by the way scales have proliferated. By 1991, there were 17 published scales 

(Clark and Farrar's, 1991). Four years later, there were at least 20 (Lowthian, 1995), and 
more recently 29 tools (Torra-Bou, 1997). In a review by Towey and Erland (1989), 126 

different items were identified as risk factors for the development of pressure sores. Scales 
in current use include: Waterlow (1985, updated in 1992 to include generic names of 

dressings and to mention the importance of considering seating), Norton (1962), Braden 

(1987), and the Pressure Sore Prediction Score (1976). The Medley Scale (1992) and 
Walsall Scale (1993) are specifically designed to be used in the community setting.

In the United States the Braden Scale (1987) or Gosnell Scale (1973) may be included in 
the patient's records for medico-legal reasons (Flanagan, 1993a). The Braden and Norton 
scales are recommended to clinical practitioners on the basis that immobility and limited 
activity are judged by the Pressure Ulcer Prevention Panel (PPPUA, 1992) to be 'the 
primary risk factors', and these are two key elements measured by the two scales.

Waterlow is often cited in British publications (CINAHL, 1999) (Figure: 1. 2. Waterlow, 
1991). It was developed from a convenience sample of an audit of 649 medical and surgical 
patients who had been in hospital for more than three days. Both Waterlow and Pressure 

Sore Prediction Score (Lowthian, 1987) are used locally, and are shown below.

Studies in the 1970's and 80's led researchers to question the objectivity of the Norton 

scale, believing it to include factors which were not thought to be the major aetiological
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cause of pressure damage (Lowthian et al, 1977, and Lowthian, 1982). Consequently, the 

Pressure Sore Prediction Score (Figure: 1. 3 ), was designed in an orthopaedic setting with 

an incidence study on a large sample of admissions (n = 1,244) who had been examined to 

exclude the existence of pressure damage on admission.

Figure: 1. 2 Waterlow pressure sore prevention/treatment policy (Waterlow, 1991).

Build/Weight for height

0 Average
1 Above average
2 Obese
3 Below average

Continence

0 Complete/catheterised
1 Occasional incont
2 Cath/incont of faeces 
3 Doubly incont

Skin type visual risk
areas

0 Healthy
1 Tissue paper
1 Dry
1 Oedematous
1 Clammy (temp T)
2 Discoloured
3 Broken/spot

Mobility

0 Fully
1 Restless/fidgety
2 Apathetic 
3 Restricted 
4 Inert/traction 
5 Chairbound

Sex Age

1 Male
2 Female
1 14-49
2 50-64
3 65-74
4 75-80
5 81+

Appetite

0 Average
1 Poor
2 NG tube/fluids 
only 
3 NBM/anorexic

Special risks

Tissue Malnutrition
8 E.g. terminal cachexia
5 Cardiac failure
5 Peripheral vascular
disease
2 Anaemia
1 Smoking

Neurological deficit
4-6 E.g. diabetes, MS.,
CVA., Motorsensory,
paraplegia,
Major surgery/trauma 
5 Orthopaedic - below 
waist, spinal 
5 On table >2hours
Medication
4 Steroids, cytotoxics, high
dose anti-inflammatory

Figure: 1. 3 Pressure Sore Prediction Score (Lowthian, 1989).

Sitting up? (long time)

Unconscious?

Poor general condition?

Incontinent?

Lifts up?

Gets up and walks?

No

0

0

0

0

No

2

2

No, but

1

1

1

1

Yes and No

1

1

Yes, but

2

2

2

2

Yes

0

0

Yes

3

3

3

3

Total of 6 or 
more means 

danger
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The ideal RAS

The rationale for using a pressure sore RAS is to identify factors that increase a patient's 

chance of developing pressure sores, thereby avoiding likely damage (PPPPUA, 1992a. 

Cullum et al, 1995). It would only include valid factors. In an ideal RAS, no patient would 

be inappropriately classified as 'at risk'. It would be reliable, and would assist staff in 

targeting interventions suitable for varying degrees of risk. It would be simple and speedy 

to use.

Validity

An ideal scale would include all the risk factors necessary to accurately predict potential 

harm. It would exclude factors that did not predict pressure damage. In other words, only 

valid factors would be measured. 'Face validity' is usually synonymous with agreement 

between 'experts' in a particular discipline (Berk, 1990). Hence, experts agree that e.g. 

measuring ability to mobilize is a valid way of assessing a person's propensity to develop 

a pressure sore. It is assumed that experts are drawing on both their own experience of the 

outcome of a problem, or on evidence of some other sort. A RAS needs to contain 

questions about factors known to increase risk of pressure sores or propensity to pressure 

damage.

No scale has been identified that includes factors decreasing the risk of pressure damage. 

No studies have been found of whether the presence of one factor diminishes, augments, or 

invalidates the effect of another factor in the scale. For example, does urinary incontinence 

make some patients mobilise to the toilet, thereby diminishing the adverse effects of 

prolonged sitting? Still, the consensus of USA experts believes that at least the Braden and 

Norton scales do contain sufficient factors to properly identify risk (PPPPUA, 1992a).

Sensitivity and specificity

Several papers have described the statistical methodology underlying tests of scale accuracy 

(Larsen, 1986. Bergstrom et al 1987. Clark and Farrar, 1991. Shakespeare, 1994. Jones, 

1994. Edwards, 1995. Decks, 1996. Healey, 1996a, b, c. Lowthian, 1996a, b. Watkinson, 

1997). Clark and Farrar (1991) report a statistical analysis of the Norton, Waterlow, 

Lowthian, Braden, Knoll, and NPRU scales to analyze the differing sensitivities and

Section One. General Literature. Page 3 7



specificities. They postulate that the starting point of systematic evaluation of the various 

scales lies in the development of a framework for comparisons, i.e. a decision matrix.

The sensitivity of a RAS is defined as the proportion of those with a pressure sore who 

were predicted to be at risk (Lowthian, 1989). Specificity indicates the proportion of those 

who were not at risk that remained free of sores (op cit.). (Figure 1. 4 and Table 1. 6). An 

ideal RAS will have 100% sensitivity (ibid.), ensuring high risk patients are not missed 

(Cullum et al, 1995). Similarly, 100% specificity will help staff to avoid wasting 

expensive resources on patients who will not get pressure sores (op cit.).

Figure: 1. 4 Formula for calculating sensitivity, specificity, and predictive value of 
pressure sore risk assessment scales.

Sensitivity (usually expressed as %)

Subiects predicted to set sores
Those predicted not to get sores + those 

predicted to get sores

Predictive value (positive test)

Subiects predicted to set sores
Those predicted to get sores + those 

predicted to get them, but did not

Specificity (usually expressed as %)

Subiects predicted not to set sores
Those predicted not to get sores + those 

predicted to get sores

Predictive value (negative test)

Subiects predicted not to set sores
Those predicted not to get sores + those 

predicted not to get them, but did

Clark and Farrar (1991) make two particularly important points about measuring reliability. 

First, that there are limitations on testing true sensitivity and specificity because it would 

probably involve the withholding of preventative activities such that sores were allowed to 

develop in the vulnerable. This view is supported for the same reasons by Norton (1989), 

andFlanagan(1993a).

Secondly, Clark and Farrar (1991) conclude that published RAS threshold values (i.e. the 

designated point above or below which a patient is deemed to be at risk) may not be set at 

appropriate levels, but that, if they were adjusted, they would show 'a significant 

association between an identification of risk and the subsequent development of pressure 

sores'. Goldstone and Goldstone (1982) similarly concluded that the criterion of a 14 

cut-off score as identifying high risk on Norton, may be too low. In fact, that 'threshold' 

had only been reported by Norton et al (1962) as a descriptive criterion for categories of

Section One. General Literature. Page 38



patient with certain characteristics. Norton (1989) later acknowledged some criticisms and 
changed the threshold from 14 to 16, thereby including more patients in the risk category. 
Waterlow's Scale (1985), has been criticized for over-predicting or under-predicting risk 
(Wardman, 1991. Dealey, 1989. Edwards, 1995), but there are three threshold values for 
each of'at risk', 'high risk', and 'very high risk'.

Table: 1. 6 Examples of sensitivity and specificity of risk assessment scales.
Study

Norton et al, 1962

Warner and Hall, 
1986

Dealey, 1989

Dealey, 1989

Lowthian, 1989

Scale

Norton

Norton

Norton

Waterlow

PSPS

Sensitivity (%)

62.7

80

76.6

88.8

89

Specificity (%)

69.6

70

18.2

2.3

76

Comparing different RASs

Two methods of illustrating the relative degree of reliability and validity of differing scales 
have been reported (Spenceley, 1988. Taylor, 1988. Dealey, 1989. Wardman, 1991. 
Williams and Davies, 1991. McCormack, 1996). The first is by comparing levels of 
sensitivity and specificity (i.e. how the scales compare in identifying patient risk). The 
second is by measuring the level of agreement with risk threshold values (Cook, Hale and 
Watson, 1999) namely, how nurses agree amongst themselves when applying the scale to 
the same patient as their colleague (c.f. Table: 1. 7 and Table: 1. 8). It is difficult to 
compare results of studies because they have used different samples of patients and nurses. 
Also, published methodological details have been sparse, and may have widely differing 
sample types and sizes. For example, Dealey, (1989) examined Norton and Waterlow scales 
in the context of current presence or absence of sores. She did not therefore test predictive 
aspects of the scales. Her study found an higher specificity for both Norton and Waterlow 
than the Taylor study (1988) which compared Norton, Gosnell and Braden. However, 
Clark and Farrar (1991) caution that Taylor's comparisons were between differing patient 
populations, therefore compromising the possibility of calculating 'true' sensitivity and 

specificity.
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Table: 1. 7 Comparing different RASs in practice.
Sample size and

description
Method of assessing
inter-RAS reliability

Level of agreement
between RASs

Comments

Lowthian, 1987

For PSPS
validation, 712
orthopaedic patients
from admission to
development of a
sore.
For Norton
validation, 250
geriatric patients
notes studied.

20 nurses used a 6 point
questionnaire for PSPS,
some also used additional
category examples.
Norton's data was used by
the researcher for
comparing risk
assessments.

Theoretical level of
agreement calculated from
histogram and correlations.
Compared Norton and
PSPS scores on admission
and when the patient
developed a sore to test risk
threshold values.
Norton predictive validity
63%.
PSPS predictive validity
86%.

Two categories of the
PSPS scale were
changed after the
study: 'Sits up in bed',
became 'sitting up'.
'Very ill', became
'poor general
condition'.

Williams and Davies, 1991

22 community
patients over four
weeks

Twice weekly assessment
using Norton and
Waterlow

50% agreement between
scales that patient is at risk

Found Norton
threshold score may
not be accurate if risk
of sores is minimal,
but that Waterlow
'brings attention. . .
with both high or at
risk score'.

Dealey, 1989

20 elderly care
patients in a
cross-sectional
study on one day

Norton and Waterlow
compared by two or three
student nurses at same
stage of training, on four
wards

Agreement on score +1 for
14 patients using Norton
(70% reliability), but 60%
agreement only for
Waterlow.

One learner
subjectively felt
Waterlow 'more
accurately represented
the risk of (the)
patient' .

McCormack, 1996

53 elderly mentally
infirm.

Used Stratheden Scale and
Waterlow in parallel.
Threshold score of former
< 13 lower risk of p. s., 13
or above, higher risk.
Waterlow < 1 5 lower risk,
1 5 or above, higher risk

Stratheden scale sensitivity
100%, specificity 74%.
Waterlow, 100%
sensitivity, specificity, 21%.

Accepted that
preventive measures
implemented were a
confounding variable.
Claims Stratheden is
superior in predictive
validity, but appears to
be based on a point
prevalence study, and
is not prospective.
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In clinical practice, a RAS will be used by several staff, each having differing levels of 

knowledge, experience, and commitment. Thus the scale's reliability will be related to the 
practitioner's ability to apply it and to how they interpret factor definitions or subjective 
elements of a RAS. Nurses can disagree on what score to award for each section. Several 
studies have examined this under the title of inter-rater reliability (Bergstrom et al, 1987. 
Edwards, 1994. Edwards, 1995. Watkinson, 1996. Watkinson, 1997). These latter 

researchers use the same general method of testing inter-rater reliability by comparing and 
contrasting RAS scores applied to the same patient by different grades of nursing staff. 

100% reliability equates with complete agreement on the score between raters. Examples 
are shown in Table 1.8.

Table 1. 8 Examples of inter-rater reliability studies.
Sample size and 
description

Raters Method of assessing 
inter-rater reliability

Level of agreement 
between raters

Bergstrom, Demuth and Braden 1987. Testing Braden Scale

Rehab unit a) Registered 
nurses 
(USA) 

b) Licensed 
practical
nurses

c) Nursing 
aides

Agreement on score 
of patient or one 
point different

a) 88% absolute; 
Given +/- Ipt, 
100% 

b) 19% 
c) 11%

Watkinson, 1996. Testing Braden, Douglas, and Waterlow Scales

Mixed sex care 
of the elderly 
ward. 7 female, 
2 male patients

9 RGNs, 1 EN, 
2 nursing 
students

nine separate data 
collections using 
each scale on same 
patients over 6 week 
period

Range of % agreement 
on scores (from 0 
difference in scores to 4 
points difference) 
Braden: 0% - 66.7% 
Douglas: 11.1%- 
66.7%
Waterlow: 0% - 55.6%

McCormack, 1996. Testing Stratheden Scale

63 patients, 
elderly mentally 
infirm

Two trained 
nurses assessed 
same patient on 
same day

Complete agreement 
on score, or one 
point different

94%(n = 61) 
(Significance: Kappa 
coefficient +0.87)
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In order to increase inter-rater reliability, scale authors have done one of two things: first, 

they have tried to make items in the scale as precise and unambiguous as possible 

(Bergstrom, 1987. Stotts, 1988). An example of this is Stotts (1988) research on Norton's 

Scale modified to test for predictive validity in a study of pressure sores development in 

surgical patients. The categories were modified to give mutually exclusive operational 

definitions so as to avoid confusion and subjectivity between raters, i.e. to get 100% 

inter-rater reliability. Stotts paper illustrates two points: first, the assumption that an 

existing scale would need to be altered to suit the specific circumstances of her group of 

patients; secondly, that explanations of scale items would improve inter-rater reliability. 

Stotts (1988) concludes that Norton's original scale leaves too much room for individual 

interpretation, therefore failing to reduce the possibility of inter-rater variation, which 

could have been achieved by defining operational definitions more clearly. Norton (1989) 

expresses her belief that her own scale might have benefited from having expanded 

descriptions of the items in an additional list, but this had not been recognised at the time 

of publication of the laminated Norton Scale cards supplied to be carried by nurses.

Secondly, scale researchers have supplied an additional list of descriptors in order to guide 

the user's choice of score per item (Gosnell, 1973. Lowthian, 1987). The PSPS adopts a 

different tactic than most scales in that it does not attempt to reduce inter-rater subjectivity 

by elaborating or refining definitions of factors within the scale (Lowthian, 1987). Rather, 

the PSPS was deliberately aimed at users who may or may not have sophisticated nursing 

or medical knowledge (op. cit. 1987). It accepts the inevitability of ambiguity of descriptor 

interpretation. However, a separate list of category examples is provided for guidance.

Problems about RAS comparisons

The common strand in developing new risk assessment scales (RAS), or in adapting 

established ones, is the belief that proper identification of risk will lead to the prevention of 

pressure damage (PPPPUA, 1992. Maylor and Roberts, 1999). It can be seen from the 

above discussion, that attempts at comparing different RASs are probably inspired by the 

search for the 'ideal RAS'. For example, Cubbin and Jackson (1991) stated that the 

mobility and activity sections of Norton's scale don't appear relevant if a patient in ITU is 

too ill to move. This indicates the belief that a RAS has to fit the needs of a client group
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(Clark and Farrar, 1991. Cubbin and Jackson, 1991. Milward et al 1993. Watkinson, 1997). 
Managers, purchasers of care, clinical practitioners, researchers, and patient/carer's 
representatives all have different reasons to promote guidelines or resist them. In short, if 
one RAS identifies a patient's risk level better than another RAS it seems sensible to use 
the better one. Table 1. 9 illustrates some reasons why the results of comparing RASs must 
be viewed with caution: the results being mainly subjective, and certainly only applicable 
within the context of individual studies.

Table: 1. 9 Issues regarding validity of comparing different RASs. _________
Issues Example

Disagreement on classification of risk 
factor

In Norton Scale 'apathetic' is under 
'mental condition'; in Waterlow apathetic 
is classified as a mobility issue.

Disagreement on definition of risk 
factor

Waterlow assesses appetite or type of 
feeding, but Braden describes nutrition in 
terms of food intake patterns.

Disagreement on weighting of risk 
factor

Population used to develop score is not 
standardised. Nominal or ordinal data 
involve subjective interpretation. Similar 
factors are subdivided further in some 
scales.

Disagreement in what to 
include/exclude in RAS

PSPS does not include assessment of 
nutrition, Braden does. Friction and shear 
are specified in Braden, but implied in 
PSPS, and not mentioned in others.

Is a RAS better than clinical judgement?

Cullum et al (1995), in an Effective Health Care Bulletin, reviewed the use of risk 
assessment scales and concluded that there was no available evidence that the use of a risk 
assessment scale resulted in better patient outcomes than did assessment based solely upon 
the clinical judgement of the nurse. In performing a prospective survey of pressure sore 
risk in a general hospital in Copenhagen, Andersen et al (1982) point out that their risk 
assessment criteria 'were based on 15 years' experience of management of pressure sores 
in the skin clinic'. Rather than use an established scale such as Norton, they chose to 
identify patients in terms of 'absolute' and 'relative' risk factors. This may have the
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advantage of speed and simplicity; and is an approach that warrants further investigation. 

The Anderson et al (1982) study took place over seven months in 1977. Six hundred 

patients out of 3571 were estimated to be 'at risk' using simple criteria (Table: 1. 10). 

Patients with sores on admission were treated and excluded from the subsequent incidence 

study. 35 (5.8%) 'at risk' patients (n = 600) developed sores, and 5 (0.2%) 'not at risk' (n 

= 2971) did also. This is a sensitivity of 94.5%, and specificity of 99.8%. It supports the 

belief that clinical judgement may be even more effective in identifying the risk level of 

patients than by using RASs developed retrospectively from audits (e.g. Waterlow) or 

'conceptual schema' (Braden).

Table: 1. 10 Criteria for prediction of pressure sore risk, Andersen et al (1982).

Absolute (score 2)

Unconsciousness

Dehydration

Paralysis

Relative (score 1)

Age (equal to or > 70 yrs)

Restricted mobility

Incontinence

Pronounced emaciation

Redness over bony 
prominences

Hergenroeder, Mosher, and Sebo (1992) performed a study to ascertain whether 'a nurses' 

good judgement is as reliable as more complicated tools in determining pressure ulcer risk'. 

It is discussed in detail as the only specific study to address this question. They added a 

simple YES/NO question to the normal nursing admission assessment documents, with a 

list of'predisposing cues': immobility, inactivity, incontinence, malnutrition, and sensory 

deficit. In effect, the latter are synonyms for the categories of the Braden scale (excepting 

friction and shear) which the researcher used as the standard against which nursing 

judgement was tested. Nurses were asked to complete the usual admission documentation 

with the added question, and the researcher simultaneously completed a Braden Scale 

assessment. A convenience sample of nursing assessments were performed on 72 patients 

within 40 hours of admission to a medical unit. None had pre-existing pressure sores.
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The description of the study method is unclear, but it appears that during assessment of the 

first 12 patients many of them were judged to be 'not at risk' (96%, 11.5!) and only 4% 

were designated 'at risk'. The investigators claimed that many of the 'at risk' were missed 

(judged using the Braden scale), and that this was simply because the YES/NO question had 

been left blank on the admission form. Consequently, they changed the protocol so that the 

investigators directly asked the nurses for their verbal answer to the written question.

A correlation of r = -.76 (p = .05) was found between nurse's identifying the patient to be 

at risk, and lower Braden scores (the lower the score, the higher the risk). The authors 

believed that this strongly supports their hypothesis that there is no difference between a 

simple YES/NO identification of patient risk and the Braden Scale. Nevertheless, the latter 

was introduced by the hospital as part of a decision to improve accuracy of assessment and 

to ensure increased nursing compliance. In short, though the sample is not large, it may be 

deduced that trained nurses when prompted can generally identify pressure sore risk without 

recourse to numerically based RASs.

Given all the difficulties previously discussed, it may be that there is an undefined 

consensus between nurses (and others) regarding what constitutes risk for a patient. The 

popular RASs, though often originating from epidemiological data (such as audits) simply 

reflect what staff have come to expect are key risk factors (c.f. Cubbin and Jackson, 1991, 

and the introduction of 'inotropes' to a RAS for Intensive Therapy patients). To illustrate 

this a convenience sample of 8 of RASs are compared below (Table: 1.11). Categories 

have sometimes been combined for simplicity.
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Table: 1.11 Comparison of factors included in eight RASs.

Mobility

Activity

Nutritional status

Mental status

Incontinence/Moisture

General Physical Condition

Skin appearance/condition

Medication

Friction/shear

Weight

Age

Specific Predisposing diseases

Prolonged Pressure

Pain

N

X

X

X

X

X

G

X

X

X

X

X

X

X

K

X

X

X

X

X

X

X

wt
X

X

X

X

X

X

X

X

X

X

B

X

X

X

X

X

X

X

p
X

X

X

X

X

X

D

X

X

X

X

X

X

Wl

X

X

X

X

X

X

X

X

(Key: x means included in the scale. N = Norton; G = Gosnell; K = Knoll; Wt = Waterlow; B = Braden; P = 
Pressure Sore Prediction Score; D = Douglas; Wl = Walsall.) (Adapted from Flanagan, 1993).

The eight scales are further arranged helow (Table: 1. 12) to rank risk factors according to 
the most and least agreement about what should be included.

Table: 1.12 'Consensus' between the eight scales.
Risk factor

Incontinence/moisture

Mobility

Mental status/conscious level

Activity

Nutritional status

Prolonged pressure

General physical condition

Skin appearance/condition

Specific predisposing diseases

Pain

Medication

Friction/shear

Age

Weight

Number of these scales which 
include the factor

8

7

7

6

6

4

4

4

3

2

2

1

1

1

Scale name (see key above)

N, G, K, B, P, D, Wt, Wl

N, G, K, B, P, Wt, Wl

N, G, K, B, P, D, Wl

N, G, K, B, P, D

G, K, Wt, B, D, Wl

Wt, B, P, Wl

N, K, Wt, P

N, G, Wt, Wl

K, Wt, Wl

D,W1

G,Wt

B

Wt

Wt
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Summary

There has been little evidence of rigorous methodology to underpin development of RAS. 

Emphasis has been put on those things believed to increase rather than lower the risk. No 

experimental evidence has been identified to quantify the relationship between factors. 

This raises the question as to whether variables can ever truly be independent or discrete? 

If they are not, simply listing factors and gathering them into a scale may not even be 

'face-valid'. There is no reported evidence to specify the timing or frequency of risk 

assessment.

Despite frequent use and reference to risk assessment scales, there is no clear evidence that 

they are superior to clinical judgement of pressure sore risk by an experienced nurse. 

Though definitions of sub-scale categories vary, there is overall consensus in most of the 

major scales used in the United Kingdom that levels of continence, mobility, consciousness, 

prolonged pressure, and general physical condition, should be included in a RAS.
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Section Two: Literature related to the measurement of pressure sore occurrence

This review provides a background against which to interpret the prevalence surveys 

reported in this study. Problems of comparing miscellaneous surveys are discussed. These 

include: differences in definition of a pressure sore, different methods of recording data, 

and heterogeneity of samples. Published figures are given for comparison with local 

results. 'Incidence' is the rate at which patients without pressure sores on admission 

develop them in a specified period of time (Cullum et al 1995). 'Prevalence' describes the 

proportion of a group of patients with sores at a given point in time (ibid.) and quantifies 

the number of patients with sores as a proportion of the total patient population (Dealey, 

1993). Incidence and prevalence reports need be understood in the context of the 

definitions of grades of sore, and methods of ensuring reliability of reporting, so these will 
be discussed first.

General problems about measuring occurrence of sores

In 1992 the Department of Health proposed a reduction in incidence of pressure sores of 

5-10% each year (DoH, Health of the Nation, 1992). They view the occurrence of pressure 

sores as a 'key quality indicator' (1993), despite the fact that there is no standard 

methodology. An Effective Health Care Bulletin (1995) states that 'pressure sores are 

common, relatively easily measured and often avoidable, their frequency... is often seen as 

a convenient measure for comparing quality of care'. But Dealey (1995) cautions that 'it 

is highly unlikely that there are two identical hospitals in the country with the same 

number of patients at the same risk of developing pressure sores'. Herein lies the essence 

of a major problem, namely, that whilst Government may take a broad view, clinical 

measurement is done using several different methods, by different staff, in different patient 

contexts, and direct comparison of data is practically impossible. The difficulties are 

summarized in the table below (Table 2.1).

So far, no universal consensus has been accepted to resolve any of the above difficulties, 

though there have been attempts to do so. For instance, in 1989 a conference in the USA 

acknowledged the difficulties of comparing existing studies when classification systems 

are not interchangeable (NPUAP, 1989). They offered a staging system 'to serve as a step 

in the evolution of a universally accepted classification system' of grades of sore (op cit.).
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In the United Kingdom, Lowthian (1994), described the development of the Stanmore 
classification of pressure sores, citing previous attempts to define what a pressure sore is 

(e.g. Bliss, McLaren, and Extern-Smith, 1969. Lowthian, 1977). Another group met in 
Stirling intending to reach a United Kingdom consensus on descriptors for each grade of 

sore (Reid and Morison, 1994), but the attempt received criticism as unrepresentative of 
expert views (Lowthian, 1994c), and was said to be too complicated for 'grass roots' 
nurses to use (Watret, 1994).

Table: 2.1 Difficulties inherent in measuring pressure sore occurrence.
Assumption Problem Possible solution

Pressure sore inclusion 
and exclusion criteria are 
clear

There is no agreement on 
the definition of what 
constitutes pressure 
damage

Agree pressure sore 
grading method

Staff involved in survey 
record data accurately

Inter-rater reliability is 
variable

Reduce number of 
personnel involved; 
improve training in 
method; improve 
objectivity of method

Patient inclusion and 
exclusion criteria are 
comparable across sites

There is no standard for 
who should be included in 
an overall prevalence or 
incidence report

Agree methodology. 
Adjust for similar samples 
when comparing reports

Samples are homogeneous 
within sites

The clinical environment 
of e.g. a geriatric ward 
and a surgical ward are 
different

Adjust results for 
comparison of case-mix

Are sore inclusion and exclusion criteria clear?

Both prevalence and incidence figures are calculated on the basis of numbers of pressure 
sores (or patients with them). There needs to be an unambiguous description of what to 

include when comparing incidence of pressure sores between units (Cullum et al 1995). 
However, there is no universal agreement on how to define a pressure sore, nor how to 

distinguish it from lesions with similar characteristics. Two approaches seem to be 

identifiable. First, to define with reference to the cause. For instance, a pressure sore may
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be defined as 'damage to the skin caused by pressure, shear or friction or a combination of 

any of these' (Dealey, 1994). Secondly, in relation to clinical appearance e.g. 'a new or 

established area of skin and/or tissue discolouration or damage which persists after the 

removal of pressure and which is likely to be due to the effects of pressure on the tissues' 

(Cullumefa/1995).

But, it has been pointed out that certain conditions can be mistaken for pressure sores. For 

example, abscesses, orpyoderma gangrenosum, osteomyelitis, and burns (Benbow, 1995, 

Young, 1996). Diabetic foot ulcers are very often related to pressure exerted from a shoe, 

but they are rarely explicitly included (or excluded) from prevalence and incidence reports 

(Healey, 1995). Another interesting example of misdiagnosed and under-reported pressure 

sores is that of occipital alopecia following cardiopulmonary bypass surgery which was 

mistakenly linked with the use of heparin until it was noted that prevalence could be 

reduced by frequent repositioning of the head during the heart surgery (Lawson et al. 

1976). Defining pressure sores as >15mm to assist differential diagnosis (Stanmore 

classification, Lowthian, 1987) has been criticized because the extent of underlying tissue 

damage may not be obvious (Young, 1996), and in any event other dermatological 

problems may be of any size. Shea (1975) takes the view that a few millimeters of 

benign-appearing ulcer may 'conceal a deep potentially rapidly fatal lesion'.

Perhaps the most important issue is to agree the practical clinical description of a grade 

one sore, because incidence and prevalence figures using the total number of sores with 

superficial damage or worse can then be compared across surveys. Three methods of 

classification are: grading based on histopathological evidence of tissue damage (Shea, 

1975), colour grading (Buntinx et al 1996), and depth grading (PPPUA, 1992). The first, 

Shea, has merit in terms of shedding light on pathological changes in pressure damaged 

tissues. But, in terms of grade one definition it presumes too fine an ability to visually 

distinguish between the epidermis and the dermis (see Appendix 1). Colour grading has 

been advocated as acceptable to practitioners (Buntinx et al 1996), but the definition of a 

grade one lesion could be ambiguous when skin is heavily pigmented (PPPUA, 1992. 

Healey, 1996). [Colour staging e.g. Stage I = red; Stage II = black; Stage III = olive green, 

illustrating common changes in the appearance of tissues undergoing autolysis].
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Using depth classification can again involve very fine judgement on which plane of tissue 

is damaged e.g. Shea (1975) where grade 1 sores are defined as 'limited to epidermis, 

exposing dermis'. Further, damage deep at the muscle-bone interface may not become 

obvious to see until possibly a couple of weeks after it has occurred (Barton and Barton, 

1973a), and incipient sores (heralding potential further tissue destruction) are hard to 

detect except by feeling for heat and induration below the dermis (PPPUA, 1992. 

Lowthian, 1994). To avoid unsustainable assumptions, Yarkony et al (1990) explicitly 

refer to grading only what can be observed directly.

Some researchers include various descriptions of unbroken skin as a grade one sore 

(Johnson, 1985. Nyquist and Hawthorn, 1987. PPPUA, 1992. Reid and Morison, 1994). 

But this can ignore the possibility of deep underlying damage. Also, simply saying 

'erythema of intact skin' (Johnson, 1985), or 'skin discolouration' (Barbenel et al 1977) is 

subjective. Further, if a patient's pressure areas are examined once for survey purposes, 

but not re-examined later to allow reactive hyperaemia to resolve after repositioning, large 

numbers of patients with reactive hyperaemia may not have been distinguished from those 

with non-blanching erythema (the latter indicating capillary thrombosis i.e. tissue 

damage).

Comparison of surveys would be helped by adopting clear and unambiguous methods of 

determining what constitutes a grade one sore. Following consensus discussions with 

clinical practitioners in a national project on pressure sore prevention (Wales), Torrance's 

five stage system (1983) was simplified to four grades on the basis that a definition of 

stage one pressure damage should be clearly identifiable in practice, and should exclude 

skin reactions that could spontaneously resolve after relief of pressure for more than half 

an hour (Torrance, 1998). Previously, stage one was defined as non-blanching hyperaemia 

(Torrance, 1983). For the purpose of inclusion in surveys, a red area that does not blanch 

when pressed (associated with bony prominences) would be counted as a grade one sore 

(op cit.). This system is an unambiguous method of defining what should be included in a 

survey. Not defining a clear objectively testable grade one sore may lead researchers to 

include patients in prevalence and incidence figures when they were suffering from
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transient effects of pressure without persistent damage, therefore implying higher 

prevalence or incidence than in otherwise comparable samples.

Do staff involved in surveys record different pressure sore grades accurately? 

Identification of sore inclusion criteria is important, but it is usual to report more detail 

than simply presence or absence of pressure damage. For example, what proportion of 

sores are 'superficial' and 'deep' (i.e. cover all severity)? Does a ward with 

proportionately more patients with deep sores indicate that more have been allowed to 

deteriorate, and were not spotted at an earlier (possibly reversible) stage of damage? It 

may do, but it could equally indicate a low throughput of patients (Cullum et al 1995). The 

same arguments regarding the need for clear inclusion criteria for grade one sores can be 

applied to grading other sores. This issue relates to the degree of concordance between 

raters, namely, inter-rater reliability.

Various tactics have been tried in order to increase inter-rater reliability (Stotts, 1988. 

O'Dea, 1993). These include: pre-survey training by use of colour slides relating to a 

grading scale (Allcock et al, 1994), and colour photographs to show to ward staff when a 

patient could not be physically examined by the researchers (Girvin and Griffiths-Jones, 

1989). Ward staff have been asked to report initial findings which have then been checked 

by nurse-researchers who re-examined patients already surveyed (David et al 1983). For 

example, the Barbenel et al study (1977), took a 5% random hospital sample of the total of 

10,751 patients and these were rechecked by seven experienced nurses regarding number, 

site and severity of sores. The authors concluded that 'there were major disagreements in 

the reporting of grade 1 sores, and this grade was discarded from the survey analysis' 

(grade 1 was 'skin discolouration'). Also 'it proved impossible to devise a practical check 

(i.e. of inter-rater reliability) for the community patients, and the reliability of the results of 

this group cannot be estimated' (Barbenel et al 1977).

Few papers have discussed how they chose instruments for use in their survey. One 

exception is the Allcock, Wharrad and Nicolson study (1994) which used a seven grade 

system in an attempt to ensure all the superficial sores were identified. Subsequent 

reliability testing of link nurses involved in the prevalence survey checked their percentage
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agreement on the grade of six pictures of sores. This led the authors to acknowledge that 

including so many grades was too complicated, and that it would give greater reliability if 

some of the grades were combined (op cit.). Allcock, Wharrad and Nicolson (op cit.) 

attained 98% agreement between raters when blanching (stage 1) and non-blanching 

hyperaemia with possible blister (stage 2) were combined. Without combining these 

agreement was 49% and 47% for grades 1 and 2 respectively. Perhaps the use of 'blister 

may be present' at stage 2 further confuses the issue in trying to decide between transient 

and non-transient hyperaemia in their scale? This aptly illustrates the potential to skew 

prevalence or incidence figures if the inclusion criteria are insufficiently demonstrable or 

describe more than one clinical feature per grade.

An example of direct testing of scale reliability outside the context of a survey is that of 

Healey (1995), who performed an inter-rater reliability study of three sore grading scales. 

These were 'Surrey' i.e. a modified version of David et al (1983), Torrance (1983), and the 

Stirling classification (Reid and Morison, 1994) down to two levels of detail (there are 

several sub-sections, or 'digits', each adding more description to the basic level of 

definition). Ten photographs of different skin areas (all of Caucasian skin) were shown to 

an opportunitistic sample of 79 qualified nurses (another 30 only saw six photographs due 

to a clerical error). Highest reliability was found for more severe grades of sore (i.e. they 

are easier to identify than superficial sores) (Healey, 1995). All nurses correctly identified 

a cratered lesion using the Surrey classification, but there was only 48% agreement when 

shown red skin. The Stirling scale using 'two digits' scored the lowest agreement at 27% 

for red skin. In Healey's study (1995), the more detailed the description, the less the 

percentage agreement. She cautions that the use of two-dimensional images does not allow 

for finger pressure to test for blanching erythema, nor for a judgement of depth and scale.

Edwards (1995) in a small study (n = 40) of inter-rater reliability of grading sores found 

the Torrance five grade system to have 92.5% agreement between raters. Two 

disagreements related to whether blanching hyperaemia was present or not; and one was 

whether a sore extended further than subcutaneous fat (stage 4) to involve the deep fascia 

(stage 5). The advantage of the four grade scale (Torrance, 1997) is that there is an 

unambiguous definition for inclusion or exclusion of damage, namely, a grade one sore is
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'non-blanching erythema'. On the other hand, an Effective Health Care Bulletin (Cullum 

et al 1995) concludes that 'studies which compared the incidence of pressure sores of 

grade 2 or greater, are more likely to be reliable', implying that more serious damage is 

more reliably identified.

A further issue is that there is believed to be significant under-reporting of sores: 

particularly of the 'lower grades' (Lawson et al, 1976. Lowthian, 1996a. David et al, 1983. 

Girvin and Griffiths-Jones, 1989). David et al (1983), confirmed this whilst trying to 

record reliability of a prevalence survey. Designated researchers checked all patients in 55 

randomly selected wards and found that nursing staff had only reported 73% of those 

found by the researchers. Of those reported, 31% were lower grades (i.e. from skin likely 

to breakdown, or superficial skin break) and 88% higher grades (i.e. destruction of skin 

with or without a cavity). Similarly, when anaesthetists did a retrospective and prospective 

trial of periodic occipital pressure relief during heart surgery, it became obvious that a 

substantial number of patients with such pressure damage had been missed. The 

retrospective incidence of 7% in 225 adults contrasted with a prospective search for cases 

showing 14% of 230 patients (Lawson et al, 1976).

It is uncertain to what extent the presence of unfamiliar people in the clinical areas affects 

thoroughness in data gathering. For some patients and staff, the disruption to routine, 

(whether by themselves or by 'strangers') is considered a minor inconvenience; for others, 

it may be obstructed: perhaps by avoiding checking patients who are deemed too ill to 

disturb. To some staff pressure sore issues are of direct relevance or interest, for others 

they may be treated with indifference. In an incidence survey in orthopaedic patients 

Roberts and Goldstone (1979), recognized that participating in research had a 'positive 

reactive effect' on ward staff. The latter became more alert to the need to turn patients with 

Norton scores <14. They also noted that, 'theatre staff were not so aware as to the reasons 

why this study was being carried out and merely filled in (the research data) as a matter of 

routine, and to oblige the researchers'. In other words, reliability of data may (although 

this has not yet been reported), may also be an issue of staff willingness and/or interest.
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It has been said that positive feedback and routine surveying can lower incidence (Gosnell, 

1987. Crow and Clark, 1990.) Dealey (1993), believes that feedback on results can 

encourage staff to continue with their efforts rather than to apportion blame. But, despite 

explicit determination to participate in incidence monitoring as a measure of improved 

quality of care, the returns in one project were never complete, fluctuating between 80% 

and 90% (McSweeney, 1996). Similarly, even with a stated intention to reduce prevalence 

of pressure sores to zero (the Sigma Project, Bond and Challands, 1996), it has not yet 

been achieved (7.6% reported in 1992 reduced to 5.8% in 1995). Olshansky (1998) 

concludes that attribution of blame, and failure of staff to take responsibility for pressure 

sore prevention should be the main focus of research.

Advantages and disadvantages of different types of survey

Two main measures of frequency of pressure sore occurrence predominate in the literature. 

The first is prevalence reporting, the second is incidence monitoring. Cullum et al (1995) 

define the relationship between the two measures. 'Incidence' is the rate at which patients 

without sores on admission develop them in a specified period of time (op cit.). 

'Prevalence' describes the proportion of a group of patients with sores at a given point in 

time (ibid.) and quantifies the number of patients with sores as a proportion of the total 

patient population (Dealey, 1993). 'Point prevalence' reporting is easier than incidence 

recording in that it specifies the proportion of patients with sores at a given point. 

However, point prevalence shows the presence of both new and old sores. It is affected by 

the rate of admission and discharge of patients with existing sores, or whether sores occur 

and heal before transfer, discharge, or death (Dunford, 1994. Cullum et al, 1995). In short, 

sores may have resolved and reappeared, resolved and were missed, or the patient is 

transferred between departments and counted more than once or not at all. Such a survey 

can give a 'snap-shot' of a situation in a short period.

Incidence studies have the potential advantage of showing the number of new patients 

developing pressure sores, or new sores within a given population over a specified period 

(op cit.). Surveys of both types can give detailed figures of relative percentages of different 

grades of sores. 'Period prevalence' is the number of patients with sores in a population 

over a specified period, but is rarely reported in the literature (Allcock, Wharrad, and
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Nicholson, 1994. Lowthian, 1996). Unfortunately, early papers tended to use the words 

'prevalence' and 'incidence' synonymously. Perhaps the hest known example of this is 

Barbenel et al (1977). Described as an incidence survey it is actually a prevalence survey.

In the clinical context, much information about time of onset of pressure sores has been 

gleaned from incidence data (see Table 2. 2), generally obtained through direct 

observation of the skin. Given that skin damage may be a late sign of deeper tissue damage 

(Barton and Barton, 1973b. Court, 1994) the exact time of onset of irreversible pressure 

damage may not initially be obvious. Further, in the majority of patients, that tissues will 

recover by normal inflammatory processes (judged on the basis that superficial grades of 

blanching and non-blanching erythema form the largest number of reported pressure 

sores). The number of patients needing treatment for deep necrosis is generally far fewer.

Table: 2. 2 Incidence reports relating time of onset of sores (UK samples).

Study Details When sores first noted

Versluysen, 
1985

283 patients admitted for 
acute or elective hip 
operations. 60 who 
developed sores are 
discussed in detail

17% had a sore present on admission. 18% 
had a sore preoperatively. 34% developed in 
the first week, and a further 24% in the 
second week.

Versluysen, 
1986

100 consecutive 
admissions over 70yrs 
old. 66 patients 
developed sores

11% of patients had sores present on 
admission, and 48% developed by the first 
and second day in hospital. Maximum 
number of new cases of pressure sores 
occurred on the day of operation (20%). 
Overall 83% developed by fifth day of 
hospitalisation).

Gebhardt, 
1992

74 patients with 
fractured neck of femur 
studied for 15 days from 
admission to casualty

No sores present on admission, 12% on first 
and second day; 33% between first and third 
post-op day.

Hawthorn and 
Nyquist, 1988

1 patient had a sore present on admission. 
10 developed them 3 to 6 days 
post-admission, 27 by day 9. A further 9 by 
day 12, and 3 developed between day 13 
and 15. 23 developed between 4 to 9 days 
post-operatively.
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In the main, maternity, obstetrics, and acute psychiatric patients have been excluded from 
surveys (occasionally paediatrics and neonates, too) due to the rarity of pressure sores in 
these people. However, patterns consistently indicate which groups suffer most sores, and 
these tend to be older and immobile patients. Frequently cited references to prevalence and 
incidence rates in specific settings are summarized below in Table: 2. 3, Table: 2. 4, and 

Table: 2. 5. 

Table: 2. 3 Prevalence rates from large studies (UK except where stated).

Study

Barbenel et al, 
1977

David etal, 1983

Nyquist and 
Hawthorn, 1987

Girvin and 
Griffiths- Jones , 
1989

Meehan, 1992 
(US sample)

Meehan, 1994 
(US sample)

Dealey, 1993

Dealey, 1994

O'Dea, 1993

Clark and 
Cullum, 1992. 
The 1986 survey

Clark and 
Cullum, 1992. 
The 1989 survey

Sample 
size

10,751

13,409

2,513

1,010

34,987

31,530

399

406

3,213

586

541

Prevalence
%

8.8

6.6

5.3

10.2

9.2

11.1

8.77

7.94

18.6

6.8

14.2

Exclusions

Maternity, 
Learning 
Difficulties, 
Psychiatry

Maternity, 
Neonates, 
Psychiatry

Maternity, 
Psychiatry

Maternity, 
Paediatric, 
Psychiatry

Maternity/Obs 
tetrics

Maternity/Obs 
tetrics

Not specified

Not specified

Obstetrics and 
Acute 
Psychiatry

None of the 
above

None of the 
above

Method

Questionnaire

Interview

Questionnaire

Interview and records

Questionnaire, 
self- volunteered 
hospitals

Questionnaire, 
self-volunteered 
hospitals

Questionnaire

Questionnaire

Infection Control Link 
Nurses

Interview and records

Interview and records

Grade of sores

2-4

1-4

1-4 adapted from 
Lowthian, 1979

1&2 mentioned, 
probably David et al 
scale.

PPPUA (AHCPR, 
1992) 
1-4.

1-5

1-5

(IAET, 1987) 
1-4, G5added

1-4 
(David etal, 1983)

1-4 
(David etal, 1983)
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Trends in prevalence and incidence rates

Some have claimed that prevalence and incidence rates have tended overall to be stable 

over the years, albeit with reduced numbers of sores per patient (Bridel, 1993. Dealey, 

1993. Dealey, 1994. Hibbs, 1982). Other reports have referred to increasing rates, one 
explanation being that staff show more willingness to report sores with each subsequent 

survey (Richardson, 1990. Clark and Cullum, 1992). There may still be a belief that 

pressure sores are a sign of nursing failure that should not be admitted (Hicks, 1970. David 

et al, 1983. Torrance, 1983. Dealey, 1993. Dealey, 1994). Willingness to report, or not to 
report, pressure sores has not yet been systematically tested.

Table; 2. 4 Prevalence rates by department or specialty (UK except where stated).
Study

Lowthian, 
1979

David et al, 
1983

Clark and 
Cullum, 1992

Fuhrer, 1993 
(US sample)

Oot-Giromini, 
1993 
(US sample)
Roberts, 1994

Department

Orthopaedic

Orthopaedics and 
trauma

Geriatrics
GP units
General medicine
General surgery
Young physically 
handicapped
Geriatric
GP unit
Orthopaedic
Medicine
Surgical
Psychogeriatric
Community spinal 
injured

Community patients

Nursing homes

Sample 
size

186

1,236

4,905
634
2,466
1,852
21

105
25
56
77
132
294
140

103

2,245

Preval 
ence %

1

7.77

9.22
8.2
6.73
4.1
28.6

22.8
20
17.8
10.4
3.8
7.8
33%

29%

Inc. 
Gl:7.5 
Exc.Gl 
:4.0

Grade of 
sores 
included
1-4

1-4

1-4

1-4

1-4

1-4

Classification

Stanmore (original) 1 = blood 
under skin or in blister, or black 
discolouration under skin, measures 
>5 mm diam. or clear bullae >15 
mm diam.
David et al, 1983 1 = non-reactive 
erythema

David et al, 1983 1 = non-reactive 
erythema

Shea 
1 = limited to superficial and 
dermal layers including redness that 
did not blanch to touch
PPPUA (AHCPR) 1 = 
non-blanchable erythema

In-house 
la = epidermis intact, but an area is 
reddened. Skin is likely to break 
down; red-black or blistered areas

continued overleaf.
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Study

Martin et al,
1995

Hallett, 1996

Department

Geriatric long-term
hospital

Community nursing
Community hospitals
Elderly acute
Adult mental health

Sample
size

201

3,646
402
323
226

Preval
ence %

Mean
(6mnth)
weekly

preval
ence
13.5
2.5
12.2
18.6
2.2

Grade of
sores
included
1-4

0-4

Classification

Shea based
1 = non-blanchable erythema for
more than 24 hrs after relief of
pressure

0 = no evidence of broken skin, 1 =
skin unbroken but discolouration,
blister, or persistent redness

Incidence rates

Table: 2. 5 Incidence rates from several studies (UK except where stated).

Study

Hicks, 1970 
(US sample)

Stotts, 1988 
(US sample)

Kemp et al, 
1990 
(US sample)

Norton, et 
al, 1970

Gosnell, 
1973 
(US sample)

Clark and 
Khadhom, 
1988

Versluysen, 
1986

Gebhardt, 
1992

Sample 
size

100

387

125

248

30

88

30

100

74

Time scale

?admission 
to 14 days

Admission 
to 3 weeks

Admission 
to 10 
post-op

Admission 
to 
discharge

Admission 
to 4 weeks

Admission 
to 6 weeks

Admission 
to 6 weeks

Admission 
to 15 days

Admission 
to 15 days

Specialty group

Surgery over 2 hours

Surgery

Surgery

Elderly Care

Elderly Care

Orthopaedic, Elderly 
ITU

Community

Femoral Fracture

Femoral Fracture

Age range

10 days to 85 
years

22-81 years

23-84 years

>65 years

>65 years

Chair-fast/bed 
-fast

Chair-fast/bed 
-fast

>70 years

62-99 years

Grades of 
sores

1-3

1-4

1-4

2

2

2

2

1-5

1-5

Incidence %

13

17.3*

12

24

13.3

29.5

20

66*

43

continued overleaf
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Study

Martin et al,
1995

Richardson
and Meyer,
1981
(US sample)

Anderson
and
Andberg,
1979
(US sample)

Sample
size

201

Time scale

Admission
for 6
month

Specialty group

Geriatric long-term
hospital

Complete cervical injury: 60%
Incomplete cervical: 40%
Paraplegic: 50%
Incomplete thoracic and lumbar: 30%
(estimated figures for spinal unit)

history of fewer among quadriplegics than
paraplegics

Age range

male 67-93
(M=78)
female 67-98
(M=85)

Grades of
sores

1-4 (Shea
based)
1 =
non-blanchable
erythema for
more than 24
hrs after relief
of pressure

Incidence %

4 to 8.5

* Includes patients admitted with sores.

Given that methodology is unstandardised, and reliability of reporting is variable, caution 

is urged in assuming that prevalence monitoring is a form of quality measure (Cullum et 

al, 1995), because prevalence can be affected by many factors such as death, discharge, 

and healing rates. However, incidence measurement might be used to compare quality of 

care over time and between departments as long as some attempt is made to adjust for 

varying risk levels (Lockyer-Stevens, 1994). For example, comparing departments such as 

orthopaedics or care of the elderly with similar wards in other locations will at least 

compare like with like. Another mode of case-mix adjustment is to contrast patients in 

certain age groups, or within given definitions of risk level.

Incidence reports can give information regarding not only numbers of patients, but also 

about what was happening to the patient when the sore arose (Bridel, 1993. Dealey, 

1993). For instance, if most patients with deep sores have been sitting immobile (Barbenel 

et al, 1977. Gebhardt and Bliss, 1994), whereas those with superficial ones are more 

active, it may be a clue to the effect of immobility on both occurrence and deterioration of 

sores.
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But given the complex interplay of aetiological and contributory giving rise to pressure 

sores, comparing patterns of incidence or prevalence between locations may still mislead. 

For example, the fact that there are large numbers of females in prevalence or incidence 

reports might lead to the conclusion that women are at greater risk than men. Yet, there 

may be no intrinsic difference: simply that women live longer than men, and will therefore 

make up the biggest proportion of the survey sample.

Summary

It is probably better only to compare sequential results of studies done by the same 

investigator providing they have kept to the same methodology. The most problematic 

starting point in contrasting different surveys is that some reports include blanching 

erythema as a grade one sore, whilst others designate this as an incipient sore, and others 

only include sores with non-blanching erythema or worse damage. Similarly, fine 

distinctions between such things as the epidermal and dermal junction seem to be 

overambitious, even for the most experienced practitioner to recognize.

There are varying levels of reliability between raters, and between scoring systems. 

Reliability is affected by both the scale and the people using it. If grading definitions are 

unambiguous, researchers can reasonably conclude that variation in e.g. prevalence rates 

may not just reflect the dependency or quality of nursing for a group of patients, but is 

related to differences between people using the grading scale. Despite lack of 

standardization between studies, there is general agreement that such studies can be useful: 

as an indication of possible aetiology of pressure sores. The clinical, social and financial 

cost of pressure damage to patients, carers, and staff has come to light through prevalence 

and incidence studies. Pressure sores may go unrecorded for a variety of reasons, but that 

will be the case for probably every type of study, prevalence or incidence.
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Section Two: Pressure sore prevalence and equipment survey methodology

Introduction

Prevalence of pressure sores was surveyed annually in a local acute and community Trust 

for the purpose of local monitoring and to provide data for research. Equipment 

inventories were collated for the same reasons. First, to demonstrate that both the 

prevalence proportion and the characteristics of encountered sores of the patient 

population were comparable to other studies. Secondly, to show that there can be a 

decrease in prevalence rates without major changes in the amount or type of 

pressure-reducing equipment available to nurses. The condition of mattresses was audited 

at the same time as the other surveys to check whether deterioration of standard equipment 

could be considered a factor involved in pressure sore occurrence.

Sample

Surveyed wards included Paediatrics and Obstetrics and Gynaecology, and excluded 

mental health and midwifery (c.f. David et al, 1983). This was done to replicate the 

population surveyed during a previous, unpublished local survey performed in 1990. 

Mental Health and Learning Difficulty patients were excluded because, as discussed 

previously, few patients in these specialties have been reported as suffering from pressure 

sores. Also, uncertainty about reconfigurement of local health boundaries to include 

mental health sites (which had wide geographical locations of patients) made it difficult to 

guarantee consistency of the sample over the years of the surveys. Studies elsewhere are 

not always clear on their inclusion criteria, so interpretation and comparison of results 

across the different surveys is complex without standardisation and access to data (O'Dea, 

1993).

The potential population in each survey was approximately 1500 patients. This is the 

combined figure for the number of hospital beds in the Trust, plus the number of patients 

on the District Nurses' visiting list (i.e. active caseload). The sample comprises of a district 

general hospital of 350 beds, a large community hospital which fluctuated around 40 beds, 

a small cottage hospital of 12 beds, and a total population of approximately 100,000 under 

the care of district nurse teams. It is mainly a rural farming community, with some light 

industry, tourism, and fishing. The largest town has roughly 10,000 inhabitants.
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Local NHS management required prevalence of pressure sores to be monitored by the 

Clinical Nurse Specialist - Tissue Viability (CNS). Discussion with senior nurses had 

occurred informally to determine what their preferred method was regarding collection of 

data, so that there would be minimum disruption to patients and staff routine. No 

secretarial help was available, and clinical commitments made it unrealistic for the CNS to 

visit all areas in the hospitals and community in a short enough time to do a point 

prevalence survey. Therefore, the most acceptable option was for staff to report prevalence 

on a standardised form on a mutually agreed date.

No consensus has been identified as to whether there is a 'best' time to do a pressure sore 

prevalence survey. Thus, the end of August and early autumn was chosen for practical 

reasons (Table: 2. 6). Namely, staff would be back from summer holidays, and it would be 

before the busy winter increase in patient admissions.

Table: 2. 6 Schedule of prevalence, equipment and mattress audits.
Survey date

May 1990

Sept 1992

August 1993

October 1994

October 1995

September 1996

Sample type

Hospital

Hospital and 
community*

Hospital and 
community

Hospital and 
community

Hospital and 
community

Hospital and 
community

Sample size 
hospital

(community caseload)

267

343 (788)

317 (1006)

268 (668)

304 (1064)

294 (1376)

Equipment 
inventory

Yes

Yes

Yes

Yes

Yes

Yes

Mattress 
condition 

audit

Yes

Yes

Yes

Yes

Yes

Yes

*where hospital and community is stated, this always excluded mental health and
midwifery.
Below, Table: 2. 7 illustrates the type of hospital wards included at each of the surveys,

and indicates the number of patients with pressure sores in each location at that time.
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Fable: 2. 7 Number of patients with sores at time of prevalence survey, by ward.
Type of ward

Orthopaedic

Gynaecology

Surgical A

Surgical B

Obstetrics A

Obstetrics B

Medical A

Medical B

Paediatrics

Elderly Medical A

Elderly Medical B

Elderly Medical C

Rehabilitation

Intensive Care

Community hospital A

Community hospital B

Community hospital C

Community hospital D

1992

5

0

2

3

0

0

0

2

0

12

6

5

3

0

2

0

5

1

1993

2

0

2

4

0

0

0

2

0

6

3

3

9

1

3

0

0

2

1994

6

0

3

1

0

0

2

1

0

7

7

5

0

0

2

2

1

2

1995

0

0

3

2

0

0

0

1
0

4

4

7

3

2

2

1

4

1

1996

3

0

0

2

0

0

1

1

0

0

3

0

5

0

4

4

1

1

Approximate 
number of 

beds*

32

30

30

30

10

10

32

32

24

24

32

32

30

3

10

10

10

12
*The number of beds fluctuated from year to year due to closures, renovations, and various 
waiting list initiatives.

Contents of the surveys
In 1990, only the hospital prevalence had been surveyed by the Infection Control Nurse. 
From 1992, forms were provided to each Ward Manager/District Nurse/Team Leader. 
They were asked to fill in the following details, and to return them by hand or by internal 
post to the CNS Wound Care. This included such details as: surname, hospital number
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and date of birth, date of admission, grade of sores on admission and at survey date, and so 

forth (see Appendix: 2. 1).

The appearance of the prevalence form was changed in the 1995 survey because it was 

intended to replicate the appearance of the data entry sheet on the computer screen as the 

hard copy of forms used by respondents (Appendix: 2. 2). An advice sheet was included 

to explain this and to give the rationale for each question (Appendix: 2. 3). Particular 

emphasis was laid on the need to fill in all the details requested on the forms.

Pressure sore definitions

It is acknowledged that misidentifying grades of incipient or actual pressure sores can 

cause difficulties in comparing results between studies (see prevalence literature review). 

In local terms though, the decision had been made from 1992 to introduce a simple and 

unambiguous pressure sore grading system (Torrance, 1983 simplified to four rather than 

five grades. Figure: 2. 1) in order to increase inter-rater reliability, and to reduce 

dependence on pictures of pressure sores (which have their own difficulties in terms of 

visual interpretation).

Figure: 2. 1 Classification of pressure sores (Torrance, 1983, simplified).

Grade I

Grade II

Grade III

Grade IV

Red area that does not blanch when pressed

Blistering apparent; possible with skin break

Signs of necrosis with or without skin break

Necrotic tissue with obvious skin damage

The 1990 survey used a diagram to guide the person filling in the form regarding 

anatomical landmarks for sores on the body. That picture may have had some advantages 

for staff who need an aide memoir for locations on the body, but it did not indicate the 

ischial region where there is an high prevalence of sore formation. During the introduction 

of a pilot incidence-monitoring scheme to the rehabilitation unit (1995), it became clear 

through talking to staff that some were uncertain as to the difference between sacral and 

ischial sores. From then onwards, a diagram was included with prevalence forms 

(Appendix: 2. 2).
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Inventory of equipment

An inventory was made of pressure-relieving equipment that was available in the Trust 
(both hospital and community). This was collated at the same time as the prevalence 
surveys in 1992 to 1995. The general hospital was counted separately from the two 
community hospitals and community nurses, there being no crossover usage between 
equipment owned by different settings at the time of the surveys. The equipment 
inventory kept the same format that had been used before. It was reported by ward and 
community staff. A single sheet was used to collect the data (Appendix: 2.4). Ward 

Managers or Team Leaders were asked to collate information on the form. They were 
asked to identify what equipment they had for their ward, practice, or department. The 
most common pressure-reducing apparatus was listed, with columns to tick whether they 
were in use or in storage.

Local recommendations

A guideline had been circulated and used as the basis for teaching sessions in the locality 
in the previous couple of years (1994-1995), and though this was still part of the Trust's 
local tissue viability strategy, a Welsh Office Project to promote consensus on the 
management of pressure sore prevention commenced in 1996. There was no reason to 
update the former guidelines nor explicitly encourage staff to use them, because they were 

identical in most details.

The local guideline described pressure-relieving measures that should be considered 
relative to risk levels determined on the Pressure Sore Prediction Score (Lowthian, 1987). 

This is summarized below (Figure: 2. 2.)-
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Figure: 2. 2 Local recommendations for equipment and nursing of patients in different 
risk groups.

Most patients may benefit from a bed cradle; monkey pole; two-way stretch cover, and 
conforming mattress. The following is a summary of the policy document.

PSPS 6-9

PSPS 10-11

PSPS 12-16

1 . Vaperm or Mistral mattress with additional foam or pillows under 
legs to remove pressure from heels.

2. Propad overlay on NHS Standard mattress; with additional 
pillows to remove pressure from heels.

1 . Large cell ripple mattress e.g. Quattro; Alpha Xcell; Auto Excel; 
First Step Plus. Additional pillows may still be needed to remove 
pressure and to tilt the patient off the bony prominences.

2. As for PSPS 6-9, plus two-hourly turns using pillows or foam.

1 . Pegasus; Nimbus alternating pressure air mattresses; or Low Air 
Loss (Mediscus) bed.

Patients out of bed with sores may need: to be back in bed as flat as possible; a special 
cushion; to be stood every 20 minutes for a minute; an higher chair so that pressure is 
not on the heels when the legs are outstretched.

Mattress audit

The first assessment of mattress and covers had been done in 1990 by the Infection 

Control nurse with some nurses interested in tissue viability. The general purpose was to 

test whether the foam in the vulnerable area of a bed where the patient's pelvis rests was 

able to support the patient without 'bottoming out' (i.e. the bed frame can be felt through 

the foam). Written guidelines on how to check the condition of items had been used, and 

this was replicated for use in subsequent surveys (Appendix: 2. 5). In 1992, six student 

nurses and the Infection Control Nurse agreed to help the CNS to assess the condition of 

mattresses and covers in the Trust hospitals. One day was set aside to do it, and the group 

was split (three students and a specialist nurse) to visit each location. A training session 

was given so that each knew how to assess the condition of the apparatus. The audit in 

1994 was done with the help of Supervisors from the Hotel Services Department in the 

hope that this would relieve nurses of some time, but it was expected that the senior 

nursing staff would take an active role in collecting information with the Supervisors.
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Although this help was offered on each occasion, ward staff felt it was less disruptive to do 

their own mattress audit on a day and time that was likely to be less demanding. Several 

days were allowed for doing this, as it was not expected that there would be major changes 

in the condition of mattresses and covers in such a short time, and it was assumed unlikely 

that this would affect interpretation of results. Information gathered included the 

following: whether the mattress was soiled, dented, or bottomed-out, whether the cover 

was split, stained, or leaking, and whether the fire blanket was in good condition and 

fitted? (Appendix: 2. 6). Each of the condemned mattresses and covers were marked in 

indelible ink with the codes MCD (mattress condemned) and CCD (cover condemned), 

and a date on which this was done. It was hoped that this would give an indication of how 

long mattresses and covers were lasting in practice.

Publicity before survey days

Pre-publicity had taken various forms: including verbal reminders (whilst visiting wards 

for other purposes), posters, and letters to Team Leaders, Sisters, Senior Nurses and 

Wound Care Link nurses (Appendix: 2. 7) and e-mail over the patient administration 

network to the wards. The latter was the most poorly taken up, and people were still 

opening (and failing to open) personally addressed e-mail months after the event.

Approximately one week before the survey an A4 size poster was sent to managers and 

wards publicising 'One Week to go ... to pressure sore survey day.' The survey forms were 

also hand-delivered to wards or posted to District Nurses. Extra copies were given to the 

Patient Care Managers with a letter to request that shortfalls due to straying post would be 

replenished. They were also asked to mention the forthcoming survey to their staff in 

passing, to alert them before the event. This allowed the wards and community nurses to 

plan how they would allocate their work to the survey on the day.
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Section Two: Pressure sore prevalence and equipment results

This section reports the prevalence of pressure sores along with the availability of 

pressure-redistributing equipment within the study site. An audit of the condition of 

mattresses is reported. The resulting data is for correlating with knowledge and locus of 

control results. Table: 2. 8 shows hospital and community prevalence rates from year to 

year, and the number of patients with pressure sores. No community survey had been done 

before 1992. The methods of data collection remained constant from 1992 onwards.

Table: 2. 8 Hospital and community prevalence, number of patients and proportion with 
pressure sores.

Year

Number with sores (hospital)

Total hospital in-patients at time of survey

Hospital prevalence

Number with sores (community)

Community caseload surveyed

Community prevalence

1992

46

311

14.70

35

1166

3.00

1993

38

317

11.90

56

924

6.06

1994

39

269

14.50

40

669

5.98

1995

26

304

10.20

56

1060

5.28

1996

25

294

8.50

42

1400

3.05

Origin of patients with sores

Tables: 2. 9 and 2. 10 show where patients were when the pressure sore was first 

recorded. 'From home' relates to patients having sores before admission to the district 

nurse caseload or to hospital. The patient may have come into the nurse's care with a sore 

that had not been 'professionally' prevented or treated.

TabU;: 2. 9 Total patients with sores on admission to hospital, by origin.

from home

from institutional care 
(including community 
nurses)

unspecified source

1992

13

16

3

1993

2

21

0

1994

8

14

0

1995

3

12

5

1996

9

12

0
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Table: 2.10 Total patients with sores on admission to community nurses caseload, by 
origin.

from home

from institutional care (includes 
resident/nursing and wards)

unspecified

1992

2

10

20

1993

0

14

13

1994

12

26

6

1995

11

26

4

1996

11

19

3

Number of sores

The number of sores per patient is tending to increase on the community and decrease in 

the hospital (when a trend is plotted on the graph). Figure: 2.3 shows the annual total 

numbers patients and number of sores (grades totalled together) in the hospital.

Figure: 2. 3 Total number of patients and number of sores of all grade being treated at the 
time of the surveys in the hospital, annual returns.

70
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50

£ 40
e
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0
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Number of patients 
with sores
Number of sores

Linear (Number of 
patients with sores)
Linear (Number of 
sores)

1992 1993

——————i———————r

1994 1995 1996

'Linear' refers to the trendline inserted using Microsoft Chart™. It is calculated as the least 

squares fit for a line represented by the following equation: 

= mx + b where m is the slope and b is the intercept.
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Figure: 2. 4 Total number of patients and number of sores of all grade being treated at the 
time of the surveys in the community, annual returns.
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Grades of sores

The following (Table: 2. 11, and 2. 12) show grades of sores in both settings. The first of 

each is for the community and the second for the hospital returns. Admission data was 

reported by the nurses according to their records at the time of the prevalence survey.

Table: 2. 11 Grade of sores on admission and at survey day, community.

grade 1

grade 2

grade 3

grade 4

1992

* On 
admission

0

0

0

0

At 
survey

15

9

4

7

1993

On 
admission

6

6

2

4

At 
survey

11

17

7

12

1994

On 
admission

6

6

2

12

At 
survey

14

12

3

9

1995

On 
admission

10

21

12

14

At 
survey

19

19

9

2

1996

On 
admission

4

16

11

18

At 
survey

9

20

10

14

*data not requested in 1992.
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Table: 2. 12 Grade of sores on admission and at survey day, hospital returns.

grade 1

grade 2

grade 3

grade 4

1992

*0n 
admission

0

0

0

0

At
survey

32

18

6

6

1993

On 
admission

8

11

2

5

At 
survey

8

17

2

11

1994

On 
admission

10

9

6

3

At
survey

22

19

4

3

1995

On
admission

4

9

3

4

At 
survey

28

17

8

3

1996

On 
admission

10

19

7

5

At 
survey

11

19

4

5

*data not requested in 1992.

Figure: 2. 5 Grades of sores at time of surveys, by year, for hospital and community.

Hospital grade I and II 
Community grade I and II 
Hospital grade III and IV 
Community grade III and IV

0
1992 1993 1994 1995 1996
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Prevalence rates for wards and community caseload

The table below (Table: 2.13) shows annual prevalence rates for individual settings. 

These form the basis for calculating a mean rate for each department so that figures for 

prevalence proportions could be correlated with knowledge and attitude results.

Table: 2. 13 Prevalence proportions for wards and community (%).
Specialty

Orthopaedic

Gynaecology

Surgical A

Surgical B

Obstetrics A

Obstetrics B

Medical A

Medical B

Paediatric

Elderly Medicine A

Elderly Medicine B

Elderly Medicine C

Rehabilitation

Intensive Care

Community Hosp A

Community Hosp B

Community Hosp C

Community Hosp D

Community nursing

1992

16.6

0

6.45

7.4

0

0

0

11.1
0

67

22

19

0

0

14.3

0

50

11

3

1993

7.1

0

6.6

17.4

0

0

0

9.1

0

35.3

11.5

12.5

37.5

33.3

75

0

0

14.3

6.06

1994

25

0

13

4.1

0

0

8.3

5.8

0

30.4

31.8

23.8

0

0

18

16.6

11.1

22.2

5.98

1995

0

0

9.3

6.6

0

0

0

5.2

0

26.6

16.6

25.9

25

66

25

9.1

12.5

14.2

5.28

1996

10

0

0

20

0

0

3.3

3.13

0

closed

13

0

20

0

44.4

33.3

11

10

3.05

mean 
frequency

11.74

0

7.07

11.1

0

0

2.32

6.87

0

*39.83

18.98

16.24

16.5

19.86

35.34

11.8

16.92

14.34

4.67

*One of the wards was closed in 1996, therefore the average was calculated on the basis of 
four as opposed to five annual frequencies.
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Equipment inventories
To ascertain the extent of provision of pressure-relieving equipment in the local Trust

(both hospital and community), an inventory was made at the time of the prevalence 

surveys in 1993 to 1996. Below (Table: 2.14) is a summary of pressure-reducing 

equipment in use in the main hospital from 1993 to 1996. The two cottage hospitals had 

almost identical numbers of Pegasus Airwave™ (Pegasus Ltd.) and Nimbus Dynamic 

Floatation Mattress™ (Huntleigh Healthcare) beds as the main hospital. There was a 

Propad™ (Medical Support Systems Ltd.) foam overlay on all the beds in both cottage 

hospitals, and some alternating air pressure mattresses for medium risk patients (e.g. 

Talley Quattro™, Talley Medical Equipment Ltd.). In the community and in the hospitals, 

no patient with a pressure sore was without a suitable piece of equipment (as judged with 

reference to manufacturer's recommendations as per risk level).

Table: 2. 14 Total numbers of different types of pressure-reducing equipment in use in 
the main hospital, by year.

Mattresses and Beds

Pegasus Airwave

Nimbus

Alpha Xcell

Other ripple beds (specify)

1st Step Plus

Vaperm

Dyson Flotation

Water bed

Net suspension

Low Air Loss

Propad

Spenco

Mistral

Main hospital, in use

1993

9

2

1

0

1

20

0

0

0

0

141

17

0

1994

5

1

2

3

0

4

0

0

0

1

134

6

0

1995

8

6

7

0

2

20

0

0

0

0

138

0

0

1996

7

12

9

0

3

20

0

0

0

0

78

2

20

Table 2. 14 continued overleaf

Section Two. Prevalence Results. Page 74



Table 2. 14 continued

Cushions
RoHo

Propad

Spenco
Jay

Plain foam

Egg box
Other

Footstool

Total adjustable and non-adjust

Elbow or heel 'protectors'

Foam leg troughs

Other devices

Hoist
Hand slings

Monkey Pole

Full sheepskin

Sheepskin Square

Bed Cradle
Other

1993

1
23

1
0
6
4

2

84

18

9

7
24

1

3
44

0

1994

1

16

0
0

0
1
0

46

10

0

4

13
20

3
0

38
0

1995
4

6

0
0

0
0
0

14

0

0
4

12

0
0

10
0

1996
5

38

0

0

7
1

1

57

0

7
21

41

0
3

46
1

There were two main categories of equipment: namely, those for use in the bed, and those 
for placing in chairs. Overall, there was little change in the amount of each apparatus, with 
the exception of fibre-filled overlays being phased out of general stock. When items were 
not owned by the particular ward, department, or practice, they could be hired on an ad 
hoc basis for individual patients. For the low to medium risk patient the main provision 
was crosshatched foam i.e. Propad Modular Overlays™ (Medical Support Systems Ltd.) 
which, with the exception of 20, were placed on 5" foam bulk purchase standard hospital 
mattresses. Twenty were unnecessarily placed on top of Vaperm pressure-reducing 
mattresses in a long-stay care of the elderly ward (they have similar pressure-reducing 

characteristics).

For the higher grade sores (III and IV), the ROHO™ cushion (Raymar Ltd.) is locally
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recommended for use as a cushion that will allow some time out of bed, e.g. for meals. 

During the 1993 survey, the main hospital had 6 patients in the category of severe sores 

(grades III and IV), but only 2 ROHO cushions available. The cottage hospitals had 1 

patient and 6 ROHO's.

Risk assessment relative to equipment

For general comparison of levels of risk and numbers of pressure-reducing equipment 

reference is made to Hibbs (1990) (Table: 2.15). She recommended certain numbers of 

items suitable for pressure sore prevention in a large general hospital (St Bartholomew's, 

1987, approximately 700 beds). This involved prediction of patients at risk, and projection 

of'equipment ideally required for a large health district for both hospital and community 

patients in any one year'.

Table: 2. 15 Suggested inventory of different types of equipment for a large health district 
with hospital and community patients (Hibbs, 1990).

Large-cell ripple beds, Talley Medical Equipment Ltd. Herts.

Spenco silicore mattresses, Spenco (UK) Ltd. Steyning.

Pegasus Airwave beds, Pegasus Airwave Ltd. Portsmouth.

Clinitron beds, SSI Medical Services, Nottingham.

Fleeces, Brinmark Ltd. Coventry.

Incubator pads, Spenco (UK) Ltd. Steyning.

Wheelchair cushions (ROHO) Raymar, Henley-on-Thames.

300

400

60

5

600

6

100

Local equipment recommendations were adapted after 1994 to follow those of Lowthian 

(1989) in relation to the PSPS. These are shown below in Figure: 2. 6.

Section Two. Prevalence Results. Page 76



Figure: 2. 6 Recommendations linked with risk levels on the Pressure Sore Prediction 
Score (Lowthian. 1989).

Most patients may benefit from a bed-cradle: monkey pole; two-way stretch cover; and conforming 
mattress. The following is a summary of the policy document:

PSPS 6-9

PSPS 10-11

PSPS 12-16

1 . Vaperm or Mistral mattress with additional foam or pillows under legs to 
remove pressure from heels.

2. Propad overlay on NHS Standard mattress; with additional pillows to remove 
pressure from heels.

1. Large cell ripple mattress e.g. Quattro; Alpha Xcell; Auto Excel; First Step 
Plus. Additional pillows may still be needed to remove pressure and to tilt the 
patient off the bony prominences.

2. As for PSPS 6-9, plus two-hourly turns using pillows of foam.

1 . Pegasus; or Nimbus alternating pressure air mattress; or low air loss 
(Mediscus) bed.

Patients sat out of bed with sores may need: to be back in bed as flat as possible! a special cushion, to 
stood every 20 minutes for a minute, an higher chair so that pressure is not on the heels when the legs 
outstretched.

be 
are

Although no direct comparison can be calculated when comparing the local trust with that 

cited by Hibbs, the latter health district is over twice as large. Examples of the local 

potential inpatient population were: 429 (1992-93), and 421 (1993-94), and the total bed 

occupancies of the three hospitals in the Trust were 311 in 1992, and 317 in 1993, 

indicating that they were not running at full capacity.

Waterlow's Scale was in use locally in 1993, 171 patients fell into the 'At Risk' category 

(10 or above). The Waterlow recommendation would be that the 'At Risk' patient should 

be nursed on either the equivalent of the Propad or the Vaperm in terms of 

pressure-relieving properties. The total number of Propads in the Trust was 141, plus 20 

Vaperm mattresses topped by 20 of these Propads.

Results from the 1996 prevalence survey are shown below to illustrate the proportion of 

patients in relation to their pressure sore risk assessment category using the Pressure Sore 

Prediction Score (Lowthian, op cit.). The specified danger threshold above which patients 

are judged to be at risk of pressure sores using the Pressure Sore Prediction Score (PSPS) 

is 6 (Lowthian, 1989). Community and hospital patients are included in Table: 2.16.
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Table: 2. 16 Patients

Risk category (PSPS)

6-9

10-11

12-16

Community

On admission to 
caseload (%)

22 (73.3)

6(20)

2 (6.6)

At survey day 
(%)

24 (80)

5(16.6)

1 (3.3)

Hospital

On admission to 
caseload (%)

7(35)

9(45)

4(20)

At survey 
day (%)

7(35)

8(40)

5(25)

For the PSPS 10-11 score (or Waterlow 15-19 'high risk') reliable large cell ripple 

mattresses are recommended in local guidelines. In the PSPS 12-16 score (or Waterlow 

20+, 'very high risk') high performance alternating pressure mattresses (e.g. Nimbus or 

Pegasus) are suitable. In other words, there was enough equipment to provide for patients 

with pressure sores, in every category of risk, at home or in the hospital (as explained 

below).

For example in 1993, there was a total of 38 hospital patients with sores. Of these 7 

suffered grade III or IV sores and all of them had a Pegasus or Nimbus mattress. For the 

hospital patients, a shortfall of alternating pressure air mattresses (APAMs) was recorded 

on inventories at that time. But no patient with a pressure sore was without one, and more 

APAMs were available by transfer from the cottage hospitals. Likewise, in the community 

in the 1993 and 1994 surveys each patient who had a pressure sore had an APAM. There 

were 14 medium to high risk APAM's on the equipment inventory. The 1995 prevalence 

survey showed that there were 26 patients with pressure sores in the hospital (Table: 2. 8). 

There were 14 APAM's marketed as suitable for high risk patients at the main hospital 

(Table: 1, 14), and a further 20 in the smaller cottage hospitals. An example mattress audit 

from 1994 is shown in Table: 2. 17 (See method, Appendix: 2. 5).

Table 2.17 Condition of mattresses and covers, for local hospitals

In use Tested (%) Untested (%) Damaged but 
useable

Damaged and 
condemned

Mattresses
383 355 (92.68) 28 (7.3) 41 (10.7)

Covers
383 355 (92.68) 28 (7.3) 34 (8.9)

50(13)

44(11.3)
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Section Two: Prevalence and equipment discussion

Comparisons with findings in literature

In the literature review (c.f. Table: 2.3) it was clear that there is no definition of a 

standard patient sample by which comparison of prevalence rates can be made. There is 

consensus across some of the most cited studies that maternity and psychiatric patients 

should be excluded because they rarely manifest pressure sores. They were similarly 

omitted from the surveys performed for the study.

The David et al (1983) national overall prevalence rates for hospitals was 6.7%. Local 

rates (Table: 2. 8) have fallen gradually: for the hospital from 14.7% (1992) to 8.5% 

(1996). The community rates have fluctuated around a lower level since first recorded in 

between a low of 3% and high of 6.06%. Acknowledging that direct statistical 

comparisons cannot be performed on samples with such diversity, thesis prevalence rates 

do not generally fall outside published parameters.

Similar patterns with other studies can also be seen in relation to departmental prevalence 

rates (c.f. Table: 2. 4., Table: 2. 13). For example, elderly care wards tend to have higher 

prevalence rates than orthopaedic and general surgical (c.f. Table: 2. 4., Table: 2.13). 

Community hospitals, mirror the rates for elderly care wards because they have a similar 

patient group. Normally, patients being nursed at home have lower prevalence of pressure 

sores relative to hospital patients.

Number of patients
Hospital and community nurses reported data independently of one another, providing a 

means of cross reference. Trends clearly illustrate that fewer patients with sores are being 

admitted to hospital (Table: 2. 9). The reverse is true for the community nurses: more 

patients being admitted to their caseload from 'institutional care' (mainly from hospital), 

and from home (Table: 2. 10). It is likely that the majority of the latter are referred to the 

district nurse by the General Practitioner, who might in the past have sent them into 

hospital. It was postulated that the Fund-holding situation initially reduced the readiness of 

the doctors to admit a patient to hospital, (as the scheme started to come under strain,

Section Two. Prevalence and equipment discussion. Page 79



admission rates to hospital generally started to increase, causing threats of bed crises), but 

more research is necessary to assess this.

The rise in number of patients with sores being transferred from hospital into the care of 

the community nurses is discernible from 1992. This was when the first wave of Trusts 

started, and it was remarked by a local manager that patients were therefore more likely to 

be discharged from the costly setting of the hospital to the (presumed) less costly care in 
the community.

Fewer staff are involved in the care of a patient in the community, given that district 

nursing teams are quite small relative to ward teams. Hence, it is could be more likely that 

each community team member knows when a patient on the caseload has a sore, an 

incipient sore, or has potential to develop a sore. If communication problems contribute to 

pressure sores, prevalence rates should hypothetically be lower on the community where 

there is a smaller chain of command. This aspect has not been researched. Nor has there 

been enough confidence in data to say whether the reported origins of the problem are 

true, or whether they are guesswork. Incidence monitoring may help clarify this, but again 

depends on complete frankness in reporting.

Number of sores and grade of sores

There is a trend towards a decrease in the number of patients with sores, and number of 

sores being treated by the hospital staff (Figure: 2.3) as compared with a decrease in the 

number of sores, but a rise in the number of patients with sores (Figure: 2. 4) on the 

community caseload. It could be due to shorter length of stay in hospital, or to maintaining 

sicker patients at home.

Grades of sores are tending towards higher prevalence of more severe ones on the 

community (Table: 2.11., Figure: 2. 5). The only major identifiable factor that might 

have influenced this is the increasing shortage of qualified community nurses. For 

example, comparing 1992/1993 with 1993/1994, qualified community nurse sickness rates 

showed a dramatic increase of over 10000 hours in one year alone.
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Hospital returns show a fall in the number of patients being admitted with grade one sores, 

and either no increase, or a small decline in numbers admitted with the more severe grades 

(Table: 2.12). These could be signs that patients are being nursed more in the community 
rather than admit them to hospital.

Choice of self-completion method for surveys

Staff completed forms in the first survey (1990), and it was expected that later returns 

from 1992 onwards would improve in accuracy as they became more familiar with the 

process. This was generally confirmed in that the amount of missing data reduced. On the 

whole, staff were aware of previous results, and appreciated feedback about their area. 

There was still some reluctance to provide information in 1993, demonstrated by the 

refusal of one community hospital ward to identify names of patients with sores, on the 

grounds that such information was confidential to the patient. Apart from this, the same 

staff filled in all other details of forms accurately, with no ambiguity. From 1994 onwards, 

all details were returned from that department perhaps because of gaining trust in the 

Clinical Nurse Specialist's (CNS) use of the data (which had been mentioned by one of the 
staff).

An advantage of staff-completed returns is that they are more likely than the CNS to know 

the patient. Staff can examine pressure areas during routine encounters of the day, making 

it less intrusive on the patient's personal privacy. However, there is a risk of failure to 

visually inspect pressure areas, consequently, some sores may have been missed.

An alternative to self-completion by ward/practice staff is for one person or a small 

number of them to do it. Training and discussion of grading etc. can then precede the 

event. This was tried when a mattress audit was performed, but several of the wards stated 

that it disrupted the routine, and that they would prefer to do it at their own convenience. 
In the 1993 - 1996 surveys the wards and practices were asked to send representatives to a 

short lunchtime meeting at which the forms were discussed, and their support was enlisted 

approximately two weeks prior to a set date. These meetings were well attended, 

particularly by 'Link nurses' (nurses who have either chosen or have been delegated to 

represent their ward or department in certain issues).
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Despite personal delivery of forms to the Ward Clerks, two wards (acute medicine for the 

elderly) claimed not to receive the appropriate documentation, and did not complete them 

on the specified day in 1995. It was disappointing to note that the extra safeguard of 

asking the Patient Care Managers to ensure that wards had all the documentation, did not 
always work.

Caseload clarification

Prior to the 1994 prevalence survey some of the district nurse team leaders had asked for 

clarification on who to include in their returns. A letter was sent a week in advance of the 

survey date to explain that they should visit, on the specified day, every patient they treat 

in relation to pressure sores (Appendix: 2. 8). Further, 'the caseload' would be defined as 

'the number of patients who are currently receiving district nurse visits whether or not this 

is for treatment of pressure damage'.

There were some amendments to the pressure sore prevalence form between 1990 and 

1994. This was done in order to find out whether patients had come into the care of staff 

with sores already present. Unfortunately, in 1993, it was not clear which column should 

be used to record the ulcers present on the day of the survey. This resulted in a follow-up 

visit and/or letter to clarify how staff had used the form, together with a copy of their 

response already returned. It could be argued that ambiguity reduced the reliability of the 

initial forms. This is partly true, in that some interpreted 'grade of sores on admission' to 

mean 'grade of sores at the time of the survey', regardless of whether the patient had just 

been admitted or not. In other words, they did not allow for the possibility of change in the 

grade of sore since admission. Also, some interpreted it to mean 'grade of sores on 

admission to hospital' rather than admitted from home, or transferred from another ward to 

that specific ward. The 1994 version of the form was clearer, and led to no reported 

problem of interpretation by users.

Further, on direct questioning, some nurses were not familiar with the terms trochanter and 

ischium, although nobody had requested clarification on this, and it was only realised that 

there may be a problem when it became obvious in a conversation with a member of staff. 

Nevertheless, the anatomical prevalence distribution was comparable with the literature.
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Classification of sore grades

There is a possibility that nurses classified grade I sores as grade II, and grade III as IV.
The same definitions were used each year:

grade I, red area that does not blanch when pressed;
grade II, blistering apparent, possibly with skin break;
grade III, signs of necrosis with or without skin break;
grade IV, necrotic tissue with obvious skin damage or loss.

These grades were adapted from Torrance (1983), so that grade/stage I is non-blanching 

erythema, and grade/stage V is excluded (i.e. infective necrosis). The purpose of using the 

simpler method is to ensure an unambiguous inclusion criterion for the prevalence surveys, 

to signify actual rather than incipient pressure damage. It also differentiates between 

grades I and II unambiguously i.e. either there is a blister/skin break, or there isn't. Given 

that the nurses had been using the same system for four years, and the classification of 

pressure sore grades had been discussed in teaching sessions, the increase in grade II and 

IV sores was unlikely to signify a change in their understanding of the classification 

system. This also stands for their definitions of grade III and IV. It contrasts with a 

problem noted by Russell (1996). Her nursing sample (n — 30) found it harder to describe 

the characteristics of stage I (blanching erythema) and II (non-blanching erythema), than 

stages III (dermal damage) and IV (necrosis, with fat layer visible) (Torrance five-stage 

classification, 1983). In other words, they could not easily define what stage of 

development sores were at in the early stages. By contrast, her sample could recognise the 

difference between dermal damage (stage III) and visible fat layer (stage IV). A key point 

to note is that Torrance's earlier classification was a 'developmental' one designed to 

show stages in development of necrosis. The later system was to classify relative 'amount' 

of tissue destruction. As Healey (1995), also shows, the reliability of the 'Surrey' scale is 

only marginally better than the five-stage Torrance (Kappa coefficient for Surrey is 0.64, 

and for Torrance, 0.60) for the higher stage sores, and 'discrimination for the less severe 

sores appears less reliable'. All systems have pros and cons depending on what the scale is 

primarily used for.

Some staff in the study surveys may have presumed that since the patient's sore was not 

classified on admission, but that the patient was known to have one, it must have been a
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lower grade than that noted at the time of survey. The presumption underlying this would 

be that sores or potential pressure damage inevitably worsens (which is not necessarily 

true). Guessing the grade of sore is fraught with difficulty, the perception and the reality 

may be very different. Furthermore, sores can deteriorate very rapidly manifesting as 

severe damage in one or two hours (Bliss and Thomas, 1992). It is acknowledged that 

pressure damage is not always visible in the first stages of development (Court, 1994).

Under-reporting

Under-reporting of sores is known to occur (Lowthian, 1996a. Girvin & Griffiths-Jones, 

1989). If nurses feel blamed for 'allowing' patients to get sores, they may omit to note them 

so as to give a better impression of care (hoping or assuming that the superficial ones will 

recover quickly). Girvin and Griffiths-Jones (1989) expected that there would be 

significant under-reporting in their survey. They tried to maximise reliability of data by 

visiting wards to check patient's records, and by showing photographs of varying grades of 

sore to staff to confirm the status of the pressure areas when it was not appropriate to 

inspect them personally. David et al (1983) write that only 73% of patients with sores had 

been reported by ward staff in their survey. Although it would not be possible to assess the 

extent of under-reporting without doing reliability checking, comparing between the 

hospital and community returns illustrated a general trend to better reporting. The number 

of uncompleted returns fell regarding the origin from which the patient had been admitted 

with pressure sores (Table: 2. 9 and Table: 2.10).

Advantage of incidence monitoring

Large number of sores were said to have originated prior to admission to a community 

nurse caseload or ward (Table: 2: 11., Table: 2.12). But in a prevalence survey checking 

the accuracy of information about admission status of pressure areas or sores depends on 

access to other sources (such as nursing notes). Since this was not done, all that can be 

claimed is that such admission data might be affected by a feeling of failure to prevent 

sores, and attribution of blame to someone else. When a system of incidence monitoring is 

introduced, difficulties of identifying when a sore arises should be lessened, but, such a 

system would still need to be 'owned' by the practitioners themselves as a valuable method 

of problem-solving, rather than being perceived as criticism. Otherwise, returns are no

more likely to be sent in than they would be in prevalence surveys.
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It would be helpful if more longitudinal data was available in order to compare trends 

between departments and against other parts of the country. That might show whether 

there are seasonal factors or fluctuations in e.g. dependency, or the type of district nurse 

caseload. Comparing incidence data gathered under standardised procedures would be 

useful.

Equipment issues

Being able to compare inventories over a number of years has been useful in gauging 

whether major change has occurred in availability of equipment relative to numbers of 

patients at risk. Examples are given in Table: 2. 14. It is difficult to analyse these figures 

statistically because there is no scientific way of comparing one product's pressure 

relieving performance against another (Clark, 1991). For instance, a foam mattress overlay 

may have more efficacy in preventing pressure sores than an alternating pressure air 

mattress (APAM) for a particular patient. Further, Clark (op cit.} identified the importance 

and the difficulties of period of contact pressures (pressure impulse) when trying to 

compare equipment. But, recent interim results comparing a static air overlay and an 

APAM suggest there may be no difference between them in preventing pressure sores in 

patients with fractured neck of femur (Bale et al, 1998).

There is some indication that high specification APAM's have been put into use, and that 

fibre-filled overlays have markedly reduced in number, the latter being less effective in 

preventing sores (Bliss and Thomas, 1993d). However, no survey data or literature 

addresses how much impact rental systems (in addition to locally owned equipment) have 

on prevalence. It was thought that some staff might be reluctant to publicise what they 

have on their ward. They seemed to believe that they might have to surrender it for 

common usage. Locally, it has been noted that there has been a reduction in these fears, 

and a common store is now in use for many devices. However, other sources (such as the 

maintenance and supplies departments) were available to confirm numbers of items known 

to them. Also, the pressure sore prevalence reports have included a section on what 

equipment patients were using at that time. On the other hand, pressure sore prevalence 

forms had included sections on the patient's risk assessment score, and what equipment 

they were using. From these it was possible to assess whether they had equipment suitable

for their risk level when they had pressure sores (Table: 2.16).
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In 1996, the Pressure Sore Prediction Score (PSPS) was noted for all those with sores in 

the prevalence survey, both on admission and at the time of the survey. This was done for 

both the hospital and the community patients (Table: 2.16). Although the sample size is 

small, it showed some intriguing and potentially important results for further investigation 

at a later date. First, it revealed that the hospital patients had an higher median and modal 

PSPS than the community both on admission and later. The median score (mid-point) for 

the hospital at admission was 10, as was the mode (most patient's PSPS). At survey these 

remained the same. For the community sample, the median on admission was 6, as was the 

mode, but at survey the median was 6 and the mode was 3. In effect, this implies that the 

risk level of the patients remains moderately high or very high in the hospital, but in the 

community it may be at the risk threshold for all patients on admission to the care of the 

community nurse, but most of them subsequently reduce in risk.

In short, all sufferers with pressure sores had an appropriate device from the Trust's 

equipment stock in accordance with local recommendations. Also, other patients were 

using pressure-reducing overlays even though they are below the danger level on PSPS or 

Waterlow. In other words, there is no shortage of equipment! Again, further research on 

larger samples is recommended.

Availability and serviceability

The possibility that equipment had deteriorated, thus giving rise to more or worse grade 

sores was investigated by means of bed condition audits. In 1992 the CNS had supervised 

the mattress audit with assistance from six student nurses. However, despite the hard work, 

there were several vitriolic complaints that it had disrupted the ward routine, and some of 

the beds had not been made properly after testing! The surveys of the state of mattresses in 

1994, 1995, and 1996 were done by the ward staff.

An handful of covers had been replaced on top of previously condemned mattresses, so it 

was obvious that the code marked on the mattress and covers (with date of first purchase, 

and date of checking its condition) was not understood (despite the information sheet that 

had been given to guide nurses in the testing procedure). However, by 1995, it became 

clear that staff had been disposing of damaged mattresses and replacing them by one-off
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purchases of pressure-reducing mattresses which company representatives had persuaded 
them to'trial'.

Notwithstanding problems with the condition of some mattresses and covers, all the 'at 

risk' patients, and many judged not to be so, had a foam overlay on top of the standard 

mattress unless they preferred to do without. In the most recent survey, approximately 
forty of the beds in the elderly care wards had good quality pressure-reducing mattress 

replacements, so there was even less risk of having to lie on a surface with poor 
performance. All the newer mattresses have the benefit of two-way stretch covers. The 

risk for the less vulnerable patients in bed is therefore probably reduced.

On the ward that Propad foam overlays were used on top of Vaperm pressure-reducing 
mattresses, a prevalence rate drop from 67% to 35.3% was recorded in one year. They 

used supplementary Propads for two reasons: first, that they did not wish to see them lying 

unused, and secondly because they claimed that the new batch of Vaperm beds were hard. 

The second point had some substance in that the beds take about a month of use to 'soften 

up': but only one patient had actually remarked on the 'hardness' of the Vaperm after being 

transferred from the Propad onto it. Staff and patients occasionally reported the Propad to 

be too soft so that they sink into it more than their own mattress, and some find the 

Vaperm more satisfactory.

A question arises as to why the cottage hospitals always seemed to have more than enough 

pressure-reducing items than they needed. Perhaps there are two possible answers: first, 

that the staff were more aware of the risks and more motivated to do something about it; 

secondly, that more Trust Funds were available in the smaller hospitals. In fact, both the 

latter appear to be true in that they had very keen Wound Care Link Nurses.

Seating provision was not always mentioned on the returns, perhaps indicating that staff 

associate the words 'pressure-relieving equipment' with the bed alone. Since 1993 there 

had been a rise in the number of crosshatched foam cushions recorded on the inventories, 

and up to four more ROHO cushions (for the very high risk patient and for those with 

sacral and ischial sores) (Table: 2. 14). There were enough foam type cushions for every 

patient with a pressure sore, and there was no occasion when a ROHO could not be
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acquired via another ward or from the Occupational Therapists when the recommendation 

to use it was given by the CNS.

Due to an unexpected grant of approximately £2000 (that had to be spent quickly or it 

would be lost), it was decided to buy some new chairs for the wards. Several staff had 

claimed that they had too few chairs of suitable height for their patients. The situation was 

checked in 1994 with the help of the Hotel Services Department Supervisors, who 

measured the depth and height of chairs on the wards at the main hospital. It was intended 

that nursing staff would do corresponding measurements on the patients who used those 

chairs, but this was not met with enthusiasm, nevertheless, 144 patients were measured. 

Further study is being discussed with a view to enlisting the physiotherapists and 

occupational therapists in the measurement of patient characteristics, so as to increase the 

sample size.

Results showed clear statistical evidence that, contrary to expectations, there were enough 

chairs for tall patients and for small patients, but, tall patients tended to be sitting on chairs 

that were too low, and small patients were sitting on chairs that were too high! Paired 

sample t-tests indicated that smaller patients with a mean calf height of 17.67" (s.d. 2.04), 

were significantly more likely than taller patients to be sitting in the higher chairs (19.28", 

s.d. 4.36; p = .000, 2-tailed). The inappropriate calf to height choices were confirmed by a 

Wilcoxon Matched-pairs signed ranks test at p = .0045, 2-tailed.

Summary and conclusions

Overall, the prevalence survey reports and equipment inventories together support the

belief that patients with existing pressure sores have access to appropriate equipment.

Several point prevalence surveys were performed to assess aspects of pressure sore 

prevalence in an acute and community hospitals, and amongst the district nursing caseload. 

Results reflect those of many other studies alluded to in the literature review. There do not 

appear to be any unusual characteristics in the patient or nurse population surveyed.

Results show that many pressure sores were said to originate before the patient was 

admitted to the care of the person filling in the prevalence returns. Incidence monitoring
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would help to prove or disprove this, but a culture of avoiding blame or criticism may have 

to be allayed. There is some evidence that approximately three quarters of pressure sores 

can be linked with having institutionalised in-patient care.

There may be under-reporting of prevalence, but there is some support for the opposite 

when staff wish to alert someone to the situation, and do not fear negative sanction or 

criticism. Combining returns from both the acute and community sectors is a useful, 

though at times perplexing method of obtaining a more complete picture of the origin of 

sores. If other areas had reported these joint community and hospital studies comparisons 

might have been useful.

The pressure sore grading system was familiar to many of the staff over a number of years, 

but there is a possibility that nurses had not classified sores on admission, and 

subsequently guessed that the patient had either not had sores on admission, or that the 

ones that were visible at the time of the survey must have been the next grade worse than 

they were on admission. That might account for reports showing high proportions of grade 

two sores relative to grade one. In general though, the proportions of grades reflects that 

seen in the literature, namely of high numbers of grade one, then less grade two and so 

forth.

Conclusions
One elderly care ward had a prevalence rate of 61% in the 1992 survey. That ward had 

come to be seen as a place to send patients when nothing could be done to rehabilitate 

them. Although many of the nurses worked hard to keep the patients comfortable, many 

staff verbalised in conversation how stressed they were feeling. The patients were often 

highly dependent, many of them were confused, immobile, and incontinent. One year 

later, the prevalence rate had dropped by roughly half. The nurses had become interested in 

new methods of wound management, and they had been supplied with new Vaperm 

mattresses. Two or three old waterbeds had been removed and disposed of, and a system 

had been put in place to allow rental of high specification alternating air pressure 

mattresses.
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The equipment inventories did not indicate that there had been major changes in the 

community equipment during that period. Further, the items were not reported to be in 

worse condition than in previous years.

If patients nursed on the community are increasingly of higher dependency, this may 

contribute to the rising proportion of severe sores there. Further study is required to 

quantify dependency trends, and this might involve an analysis of the differences in 

people accepted for care under the Social Services as opposed to the care of skilled nurses. 

It is tempting to conclude that hospital patients have higher prevalence rates because they 

are 'sicker' and had more risk factors. This is hard to quantify, but is countered both by the 

tendency for the community prevalence rates to slowly rise, and by the increase in 

ambulatory care (therefore lower risk). If community patients are being kept at home even 

though they would formerly have gone into hospital, one might conclude that their level of 

dependency would be the same. But the decline in overall hospital prevalence rates is not 

matched by an equivalent rise in community rates, so perhaps there is something intrinsic 

to being nursed at home that reduces the tendency for a patient to suffer a pressure sore. 

There were more patients with severe grade sores in the community nurse's care but, 

contrary to the insinuation that the quality of nursing has deteriorated, although the 

prevalence rate had increased, the number of sores has fallen. In other words, individual 

patients were not developing as many sores per patient as before. If the patients had been 

sicker or more dependent, one might expect a consequent rise in the number of sores per 

patient.

That there are changes over the four surveys is not in doubt, and in my opinion, this is 

more likely to be related to factors other than the accessibility of equipment. It would be 

interesting to ask district nurses what proportion of the patients with high grade sores they 

would have admitted to hospital if they had control over admission? In other words, is 

there a shift towards community nurses being obliged to care for more dependent patients 

at home, and going in later than they would have done before the community care 

involvement of social services. Thus they have lost the opportunity to identify needs 

before the patient has deteriorated, and prevention takes second place to treatment.
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The use of prevalence surveys is fraught with logistic difficulties. If a small sample were 

surveyed, it would be possible for a single person to collect all the relevant information, 

even visiting the patients and assessing the state of equipment. If the sample population is 

large, this would lead to problems in terms of inter-rater reliability regarding the data 

collection, or it may mean that a single rater would take longer to perform the survey, and 

such things as the characteristics of the population may change over that period (see 

discussion on the merit of different periods of monitoring. Lowthian, 1996a, b, and 

Healey, 1996a, b, c.)

The hospital and the community staff sometimes claim themselves to be bombarded with 

more paperwork than ever before, and the annual request for participation in the pressure 

sore surveys, is met with a mixed response that varies from exasperation to indifference. 

Each year an attempt has been made to collect the data in the simplest possible way, using 

a broadly similar format that should, by now, be familiar to Team Leaders. However, it 

appears that a large number of nurses overestimate the effort involved in the completion of 

the forms, and do not have the information easily to hand despite the pre-publicity.

Link with knowledge and locus of control

The next part of the research concentrates on assessing nursing knowledge of pressure sore 

prevention to test the hypothesis that lack of knowledge is a contributor to prevalence. 

This, with the prevalence and equipment findings, form the basis of a triangulation with 

locus of control beliefs in respect of prevalence.
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Section Three: Knowledge and pressure sore prevention

Search strategy

A literature search was conducted to gather information on knowledge of pressure sore 

prevention and treatment amongst nursing staff. CD ROM's searched included: 

Cumulative Index of Nursing and Allied Health Literature (CINAHL) from 1982 to 

October 1999; and Medline from 1966-1999. The main search topic heading was 'Pressure 

Ulcer', in addition to key words (pressure sores, decubitus ulcers, bed sores, wound care, 

knowledge, education, training, and learning).

Bibliographies and references in the resulting papers were used as a further source of 

literature. Copies of the Journal of Wound Care, the Tissue Viability Society Journal (and 

its former title, Care Science and Practice) were scanned for relevant articles, The 

CINAHL heading, focused on 'pressure ulcer' or the key words 'pressure sore', identified 

1792 articles, but for the key words 'knowledge' and 'education' only 5 papers were found 

between 1976 and 1986, all of which were no more than a mention of the relevant words. 

During 1992 to 1996, Medline listed 30 pressure ulcer knowledge or education papers: 

which may reflect a growing interest in the relevance of these in wound care. Many had 

only anecdotal observations on importance of pressure sore knowledge or its application.

Use of knowledge

It was thought that there may be a common thread in the way that nurses are educated 

about pressure sores, or that there may be characteristic ways nurses use, or fail to use 

their knowledge. The main theme identified was an underlying assumption that by 

educating staff about assumed risk factors, pressure sores can be prevented (Waterlow, 

1988. Russell, 1996. Mockridge and Anthony, 1999). The focus of many papers is on 

pressure-reducing products, but given that the range of these is huge, and developing 

rapidly, it was decided that the review should not concentrate on listing knowledge of 

equipment.

Knowledge and Risk Assessment Scales

Knowledge about specific risk assessment scales has been assessed. For example, in a

Swedish study Ek and Bjurulf (1987) evaluated whether staff trained to different levels of
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professional education are as accurate as each other in predicting risk by using a risk 

calculator (a Norton scale modified by adding a nutritional category). Registered Nurses 

(n = 22) and Practical Nurses (n = 22) from 11 wards were asked to concurrently and 

independently assess 10 patients randomly selected from each of the wards. The 

Registered Nurses identified risk factors that were 'misunderstood' or left out by Practical 

Nurses. The Registered Nurses assessed 'general condition' as giving an higher level of risk 

than did the Practical Nurses, and judged 'mobility' to be (relatively) less important.

Knowledge and beliefs about prevention

Halfens and Eggink (1995) examined Dutch nurses' knowledge, beliefs and use of nursing 

methods in preventing pressure sores. Their postal survey elicited 373 usable responses 

from nurses in a variety of university and general hospitals. Questions were developed 

from Dutch Consensus Reports compiled by a panel of medical, nursing and other experts 

on preventive methods for patients with a high risk of pressure sores (1985 and 1992). 

The consensus recommendations were divided into three categories: a) methods judged as 

always useful, b) methods useful for individual cases, and c) methods which are not 

useful at all. The resulting questionnaire asked three types of question: a) which of the 

consensus recommendations nurses used on their ward for high risk patients, all of the 

time, sometimes for individual patients, and never; b) which method, if they were writing 

a policy for their ward, they would recommend as useful for high risk patients all of the 

time, sometimes for individuals, and never; and c) which of the methods would be useful 

according to the present state of knowledge, all of the time, for some individual patients, 

and never?

The Halfens and Eggink sample was selected from the mailing list of a free weekly nursing 

journal covering 80% 'of all working nurses in the Netherlands' although the total figure 

was not mentioned. It was further targeted at hospital nurses at the bedside. From this 

report, there is no way of ascertaining whether the final sample is a true cross-section of 

nurses. Demographic data such as age since qualification, and speciality, are not specified. 

Nonetheless, of all the studies identified, this paper gives perhaps the most complete 

methodology and analysis in relation to knowledge of pressure sore prevention.
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They found that, of the 9 methods judged by the expert consensus as useful for all high 

risk patients, nurses knew an average of'about 6.9' (presumably, the mean). Further, 'they 

believe that an average of 7.1 of these methods are useful, while they use only 5.4 of these 

methods in practice'. Such 'useful' things include provision of clean, smooth, dry sheets, 

and palpation and daily inspection of the skin.

Discrepancy between belief and practice are illustrated by Halfens and Eggink. For 

instance, 62.3% knew that lifting or repositioning a non-bedridden patient out of a chair 

was always useful for the high risk patient, and 67.6% believed it to be always useful, but 

only 46.3% always did this (19.8% said they never did this). Similarly, despite the 

authors' view that massage with creams is not necessarily helpful, 70.4% believed and 

claimed to always use them for all of the patients. Further, out of all the factors listed, 

knowledge and belief about the usefulness of a risk assessment scale 'is not high' (8.8% 

claimed always to use one, 9.1% sometimes used one, and 82.1% never to use one). In 

terms of belief that they should always use a risk scale, 38.4% said they believed so, 

41.5% sometimes, and 20.1% never. Further, asked if they thought that current 

knowledge recommended the use of a risk scale, 37.2% said always, 34.4% said 

sometimes, and 8.1% never. Also, the majority (67.4%) of nurses knew the consensus of 

current knowledge would be to involve patients or relatives. But less staff (45.9%) 

believed patients or relatives should be involved in prevention, and fewer (52.3%) said 

they actually did always involve them.

The above responses were from a self-reported questionnaire, and were not directly 

observed, but the evidence of discrepancy between knowledge, belief, and self-reported 

practice probably justified their conclusion that:

'six years after the publication of the consensus report on the prevention of pressure 
sores, the guidelines are insufficiently incorporated into practice....Furthermore, it can 
be concluded that the knowledge and beliefs of nurses concerning the usefulness of 
preventive methods are different from the guidelines in the consensus report1 .

Knowledge of risk factors
Reliability studies of the Braden Scale in the United States (Bergstrom et al, 1987) give 

some indirect evidence about depth of understanding of risk factors (rather than simply 

checking factors off on a given risk assessment tool). Inter-rater agreement on specific
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patient assessments was as low as 11% for nursing assistants, and 19% for licensed 

practical nurses. For registered nurses, the inter-rater agreement for 86 pairs of ratings 

over a three month study in a rehabilitation unit, was 88%. Factors postulated to account 

for this difference of assessment were: varying literacy levels, interpretation difficulties 

among grades of staff, and poor knowledge of patients (i.e. nurse's awareness of the 
patient's needs).

One reference found in the literature search explicitly claimed that nurses' knowledge 

might affect their pressure sore treatment: and this was an article in Chinese (Chao and 

Liu, 1995). A translation of the article by a local pharmacist indicated that nurses who 

took higher studies tended to know more about pressure sore prevention, but offered no 

analysis or explanation of how it affected treatment choice.

One study (Anderson, 1992) was 'to compare the knowledge of hospital and community 

nurses in the field of wound management products and their application'. It examined 

causation, prevalence and management of pressure ulcers in hospital and community 

patients. Data was collected on 52 hospital patients and 18 community patients with 

pressure sores. Fifteen hospital nurses and twenty district nurses co-operated in structured 

interviews. 'Patient information forms' were distributed to both sets of nurses, requesting 

information on 'the current treatment of the ulcer, including the use of special supporting 

equipment such as beds and cushions and any previous treatments and associated 

problems'.

The interview sought to identify how much training on management of pressure sores the 

nurses had had on 'prophylaxis of pressure areas' including risk assessment and equipment 

used, what treatment (mainly relating to topical applications) was preferred for different 

types of ulcer, pressure sore prevalence rates for their patients, location of ulcers on the 

body, what was felt about treatment versus prevention, and whether more could have been 

done to prevent ulcers. In fact, due to time constraints, the structured interview forms 

turned into self-completed questionnaires for the district nurses, with the researcher 

present in case of any difficulties.
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Summarising, Anderson concluded that: 'hospital staff were generally more 

knowledgeable about the needs of specific types of pressure ulcer than were community 

staff. She believes it may be related to the greater availability of a range of products in the 

hospital, and to ease of access to a pharmacist for advice (but, see below, Bale, 1989). The 

nurses' role in preventive interventions such as frequent manual repositioning, was 

recognised in both groups, but reference is only made 'to some of the community nurses 

educating carers and relatives, and none of the hospital nurses doing so1 . Some community 

nurses expressed the desire for fewer products to be used in treatment, because such a 

wide choice can lead to confusion. There was some 'questionable use' of topical 

antibiotics too, in terms of frequency and range of treatments cited. Generally, nurses 

failed to mention education of carers, desired fewer products to be used in treatment, and 

continued to use topical antibiotics.

Knowledge of equipment

With respect to knowledge of equipment suitability, Anderson writes that 'the range of aids 

in use in the community was limited compared with hospital, and ring cushions were still 

in evidence, in spite of recommendations to the contrary'. She does not specify whether 

this was linked with knowledge of alternative product availability or efficacy.

As implied by Anderson, the use of ring cushions was being questioned in the early 

1990's. Church and Lyne's paper (1994), in examining the case for and against the ring 

cushions, illustrates the point that equipment may be used or discarded without due regard 

to evidence of efficacy. Their discussion of literature concerning the use of these cushions 

tries to explain how empirical evidence (i.e. gained from experimental data) is 

reinterpreted to gain the status of proven fact even though the data was insufficient to 

reach definitive conclusions. For instance, they believed there was little direct evidence 

that ring cushions are related to thrombosis of the perineal tissues, pressure sores, or 

urinary tract infection postpartum. In short, they conclude that clinical judgement, however 

unsupported by empirical data, influences clinical practice.

In Anderson's study (1992) Norton's pressure sore risk assessment scale was most 

frequently used to supplement clinical judgement on the district and in the hospital. But on 

the basis that Norton's Scale has no section on nutrition, Anderson implies that nurses
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were using a scale that did not provide sufficient information, and that they might have 

been ignorant of the importance of nutrition to pressure sore prevention. [That accords 

with my own experience of a group of nurses using a bad photocopy of the Waterlow Risk 

Score, where the bottom half had been left off]. She points out that hospital nurses had 

attended more recent update courses than their community counterparts, but that the 

number of requests for 'inappropriate products' (in the hospital) indicated there was a need 

for continual education in 'the newer concepts of wound healing'. She observes that 

treatment started elsewhere, may be continued on transfer into other people's care even 

when this did not promote moist wound healing.

Problems in Anderson's study include insufficient definitions of location of sores; and 

unclear classification of sores (and therefore argument over the 'appropriateness' of 

product selection). Further, she assumes that community and hospital samples of patients 

and staff can be directly compared despite the fact that the two contexts would affect 

prevention, treatment, and knowledge requirements. Also, the validity and reliability of 

the instruments used to collect the data is not fully demonstrated, though there was 

mention of a pilot study on the interview forms beforehand but it is not further described. 

The presence of the researcher (an hospital pharmacist) could have influenced the 

responses: stimulating more recall by prompting respondents, or decreasing recall because 

of stress. Also, being a hospital pharmacist in that locality she was more likely to be 

known to the hospital nurses than to the community nurses (the former having, 'ease of 

access to a pharmacist for advice'), therefore producing social desirability effects in 

responses.

Community nurse knowledge
In contrast to Anderson's (1992) conclusion that community nurses had less knowledge of 

products than did hospital nurses, Bale (1989) concluded that many community nurses 

knew about the principles of wound management and quickly learnt of new products. She 

reported a pilot study of 35 community nurses to assess their awareness of dressing 

materials, and, although she did not contrast this with a similar group of hospital nurses, 

she found that all but 6 could list six requirements of a dressing that would encourage or 

assist wound healing. Even though the United Kingdom Drug Tariff limited both the range 

and sizes of prescribable dressings, she found evidence that a product on the market for
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only six weeks (Lyofoam) had been tried by half of the sample group. Similarly, Granuflex 

had only been on the community for nine months, yet the majority had used it. Also, many 

other product groups (e.g.s. polysaccharide beads, and alginate dressings) were known 

about but not commonly used. In short, staff could name both 'established' and new 

wound products, but despite the influence of Company Representatives (who were found 

by Bale to influence the knowledge base of staff in both the hospital and the community) 

there were probably other influences on their decision-making that had not been identified 
in her research.

There is evidence that few community nurses have been taught the principles of wound 

healing: nor have had specific training in wound management (Turner et al, 1993), 

although this does not relate specifically to pressure sores, and may have changed recently, 

or have regional variations. Banks and Bale (1992) indicate in their survey of district 

nurses that most had heard of either Waterlow or Norton's risk assessment scale, but only 

ten (n = 20) thought it would be advisable to use such a tool, seven said it was not 

advisable, and three considered it advisable sometimes. They also noted that 35% of their 

respondents had never used a risk scale in either the community or the hospital situation. 

Given the geographically small catchment of the study they admit it may not be 

generalisable: thus, a majority of nurses may be aware of the use of risk assessment scales, 

but simply do not use them, regardless of the setting. A larger scale survey would be 

advisable to compare regional differences in education in tissue viability.

Diagnostic skills
Jones' (1986) investigated the diagnostic skills of 30 nurses on an acute medical unit to 

assess the process of how they identified pressure sore risk. This gave information on 

subject knowledge and use. She based her own research on work by Hammond (1966): 

namely, that the three main ways nurses reach decisions are through: intuition (reaching a 

conclusion without consciously working through the data base, playing a hunch based on 

past experience), induction (identifying a particular piece of information and seeking 

further evidence to confirm it), and logical inference (weighing multiple diagnoses at the 

same time and reviewing the whole data base for confirmatory evidence).
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A convenience sample was gathered by approaching registered general nurses (RON), 
enrolled nurses (EN), third year RON students, and second year EN students until the 
quota distribution of 30 of varying grades was reached. A questionnaire was used in which 
each nurse was asked to identify four patients: two considered to be at high risk, and two at 
medium risk of developing pressure sores. (The nurses were asked to state why they had 
identified the patients as such). Risk level was defined by the respondents and judged by 
the researcher relative to factors in the Norton and Knoll Scales. For the high risk patients, 
the mean number of risk factors identified was 8.5, and for the medium risk, 3.4. Jones 
writes that the 'probable explanation for the difference in means between high and medium 
risk was that the former had a greater number and more clearly identifiable range of 
problems than the other group although there is also the possibility that the respondents 
may have felt a greater need to justify their diagnosis of extreme risk'. Justifying by way 
of elaboration of the number of possible risk factors, is not necessarily proof of 
understanding of the relative importance of these. People may have the same factors, but 
be at different levels of risk. The appropriate application of knowledge would be a greater 
proof of the depth of understanding.

The project assumes 'worthiness' of the use of logical inference in accurate definition of a 
patient's problems (i.e. weighing multiple diagnoses at the same time and reviewing the 
whole data base for confirmatory evidence). However, there is an underlying presumption 
that, given information and data, the recipient of these has the ability to integrate different 
aspects to judge the relative merits of each. That seems to presuppose an high level of 
critical reflectivity and intellectual ability.

Jones attempted to test two main hypotheses:

la. that nurses using an assessment tool which gives a wide and structured data base 
and encourages a logical inference approach to define the patient's risk of developing 
pressure sores, will show ability to give more specific, detailed and individualised 
prescriptions for preventive actions than when the nurse is allowed to use an intuitive 
approach.

Ib. ..and the greater, more detailed and more structured the data base, then the greater 
the effect in la will be.
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2. that those nurses who have had a previous recent exposure to a detailed and 
structured data base for a patient, will prescribe a larger number of nursing actions on 
average than nurses who have not received such exposure.

Three main methods of assessing pressure sore risk were identified: namely, use of the 

nurse's own unspecified method of assessment, use of the Norton Scale (1975), and use of 

the Knoll Scale (1977). Method A) was the nurse using her own method of assessment, i.e. 

unspecified. B) the nurse used the Norton Scale. C) the nurse used the Knoll Scale. Jones 

considers that the width, depth, and complexity of exploration of data increases from A to 

BtoC.

Thirty subjects were asked to carry out assessments such that the independent variable was 

the order in which they used the three methods/scales, the experimental group progressing 

through the intuitive and unstructured to the detailed and highly structured format. 

The experimental group assessed a patient on their ward using methods in the order, A, 

then B, then C. i.e. unstructured format to highly structured format of assessment. This 

was to test the first hypothesis (noted above).

Another group used the order, B, then C, then A. And a further group, C, then A, then B. 

Both these groups were to test hypothesis 2 (see above), and to show that the order of 

building up complexity encourages logical inference, increases the specificity, detail, and 

individualisation of prescription of preventive actions for a patient.

It was found that the mean number of nursing actions prescribed by the experimental 

group did increase as predicted (4.4 - intuitive, 4.6 - Norton, and 5.1 - Knoll). Indeed, 

nurses gave examples of care that were exact copies of the care they had previously 

advocated before they were presented with the progressively detailed knowledge of the 

Norton and Knoll scores.

Jones concluded that 'nursing process activities on the unit (were) themselves becoming 

highly routinised and habituated and that little cognitive problem-solving behaviour is 

being implemented at bedside level'. Furthermore, the belief that access to more structured 

information would enhance the prescription of care, was not upheld. For example, there 

was a common failure to identify predisposing pathology, and some of the scales were not
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completed accurately, thus reducing intra-respondent reliability. Hence, Jones writes that 

nurses are relying on the non-scientific intuitive approach. She expected that routines, 

beliefs and accepted practices of the social milieu of the ward would 'taint' any data she 

gathered, and, for the thirty subjects, this seemed to be borne out in the conclusions.

Memory, emotion and ritualised knowledge

Jones did not address the part played by memory and emotion in the processing of 

knowledge. She does not attempt to assess how much of the progressively new 

information was retained, nor which component had most influence on subsequent actions. 

Thus, each nurse may have, consciously or otherwise, tried to fit the additional factors to 

what they already knew: in effect, seeing what they wished to see. In other words, new 

knowledge was made to fit old, or reinterpreted in that light. Intuitive knowledge doesn't 

exist in a vacuum, and must have a database, but (by her definition), this is not consciously 

worked through. Caution needs to be exercised in accepting the definition of intuition and 

its effects on nursing.

More evidence that interventions may be ritualised and non-reflective is found in a study 

by Hodge et al (1990). They investigated the use of the Norton Scale in an acute medical 

and surgical care setting (assessments were made on 181 subjects). The difference between 

the control group of patients (n = 92) and the experimental group (n = 89) was that the 

former did not have the Norton Scale incorporated into their care plan, but their nurses 

were aware of how to use it. It was concluded that formal requirement to use the risk scale 

resulted in earlier pressure relief intervention, with less superficial signs of skin damage, at 

a higher threshold score (the lower the score the worse the risk). But also 

there is a trigger point (<14 on the Scale) below which even those nurses who were 

unaware of the scale, utilised intervention strategies not targeted to the individual needs of 

the patient in terms of specific areas of pressure on the body, rather they worked for all 

parts equally. In other words, the nurse had a hunch that intervention to relieve pressure 

was needed, and acted on it in a generalised way.

Influences on use of knowledge
Flanagan (1992) investigated what influences nurses' selection of dressing products. She

concluded that the problem of implementing choices related more to interpersonal
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dynamics than to lack of knowledge. A semi-structured interview was used with twelve 

RGNs, and twelve ENs: equally split between surgical and medical specialities. She 

concluded that, although respondents could recognise appropriate clinical factors, 

frustration and disappointment came from the barrier of resistant attitudes displayed by 

(mainly senior) colleagues. Indeed, one nurse openly confessed that accountability came 

second to a quiet life and maintaining the status quo. The desire to maintain good team 

relationships and co-operation did not blend easily with the need to take differing opinions 

into account (cf. Menzies on the functioning of social systems as a defence against anxiety, 

1970). Wilkes et al (1996) also listed perceived hindrances to nursing care of pressure 

areas in a convenience sample of 34 Hong Kong nurses. These included: lack of 

sufficiently detailed instruction on what to do, variation in personal nursing standards, 

'nurses negligent', and 'uncooperative colleagues who do not carry out the treatment or 

preventive measures.' Perhaps the two studies above are indicative of insecurity regarding 

the exertion of hierarchical control, and fear of admitting a lack of fundamental 

knowledge? Or if the personal knowledge base is fragile nurses' choices might be at 

'novice level' so they have an inability to account for uncertainty in clinical practice (cf. 

Benner, From Novice to Expert, 1984).

Gould (1986), also discusses why nurses may fail to implement research findings for the 

prevention and treatment of pressure sores. Drawing on a framework developed by Hunt 

(1981) regarding prevention of incorporation of research findings into practice due to poor 

communication, she cites five main reasons for such failure:

1 Nurses do not know about research findings.

2 They do not understand them.

3 They do not believe them.

4 They do not know how to apply them.

5 They are not allowed to use them.

In terms of lack of knowledge of research findings (reason 1), she points out that much of 

the work on pressure sores has been undertaken in this country, and that modification from 

e.g. the United States health service and economic background is unnecessary. Further, 

nursing journals and ward procedure books frequently refer to the Norton Scale (UK) and
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other relevant articles about pressure sore prevention. [Since then, it could be argued that 

the Waterlow Scale is better known than Norton]. She writes that articles about the 

treatment of established sores are few, but that there are inexpensive texts which present 

material well (e.g. Torrance 1983). Additionally, she points out that despite sound 

evidence and sufficient research cautioning nurses against certain treatments for twenty or 

thirty years, topical applications that dry wounds out are still used: rejecting moist wound 

dressing in the mistaken belief that exudate collection leads to an increased incidence of 
infection.

As noted previously, citations for articles on pressure sore prevention have been increasing 

in bibliographical databases since Gould wrote in 1986. But she still felt able to conclude 

in 1992 that 'nurse teachers generally feel ill-prepared to teach and apply the biological 

aspects of nursing care in a relavant way and at sufficient depth', and that clinical 

specialists should be invited to collaborate with college staff to provide particular subject 

expertise. Beitz, Fey and O'Brien (1999), similarly write that inappropriate wound care 

was detected in answers to staff development questionnaires on pressure ulcer care, and 

that participants in these programs had claimed that 'coverage of wound care in nursing 

school was inadequate given the large prevalence of ulcers encountered with patients'.

Cumulatively, there is little to suggest that Gould's first assertion (that nurses do not know 

about research findings) has changed for clinical nurses other than specialists and those 

with a particular interest in tissue viability. This is supported by the fact that a review of 

the US Agency for Health and Care Policy and Research clinical practice guidelines on the 

treatment and prevention of pressure sores (i.e. PPPPUA, 1994) by Van Rijswijk and 

Braden in 1999, could only suggest general new clarification for 3 out of 26 clinical 

recommendations. Further, these 3 were in the strength of evidence category C: results of 

one controlled trial, results of at least two case/series studies on pressure ulcers in humans, 

or expert opinion provid(ing) support. In other words, high quality research which could 

directly guide clinical nursing practice has not been available in this subject.

Reason 2 asserts that nurses do not understand research findings about pressure sore 

prevention and treatment: possibly because articles are written by social scientists and read 

by nurses who do not understand this discipline. I think there is little evidence to support
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that contention, and the major input to the subject has been by nurses or doctors and 

scientists working in close association with nursing colleagues. Further, she writes that, 

without an understanding of physiology and pharmacology, the principles of aetiology of 

sores, and the use of topical agents, respectively, could be misunderstood. If nurses are 

using such texts though, surely they would be motivated sufficiently to seek clarification 
of concepts new to them?

Two examples are cited by Gould to indicate that nurses understanding of biological issues 

related to wound care is poor (Wilson, 1975, on life sciences knowledge, and Davies, 

1984, on the properties of desloughing agents). Also, Akinsanya and Hayward (1980), are 

referred to regarding the observation that Nurse Teachers are limited in their opportunity to 

learn about the subject due to the pressures on the curriculum of the Tutor's course.

Canvassing 13 Directors of Nurse Education to ascertain whether research findings were 

incorporated into teaching about pressure sores, Gould found that, of the seven 

respondents, reasons for limitations on input included: lack of time or resources to cover 

all the material, and not considering pressure sores to be a priority. Choice of topics to 

study was said to take second place to giving nurses the skills to study for themselves.

Reason 3 refers to nurses' belief in pressure sore research findings. Gould asserts that there 

may be a tendency to deny the existence of the problem of pressure sores. This links with 

the traditional sense of guilt and failure which nurses may feel if a patient in their care 

develops a sore. She referred to a Canadian study (Kerr et al, 1980), which showed that 

there is a positive relationship between attendance at pressure sore study days, recent 

qualification, levels of knowledge, and 'the acceptance of pressure sores as a realistic 

hazard of illness and hospitalization'. In short: nurses who were newly qualified, and 

interested enough to attend study days on the topic, were knowledgeable about pressure 

sores and believed them to be a hazard. This could mean that those who were not newly 

qualified are less likely to be knowledgeable about pressure sores, and do not have a 

realistic belief in the nature of the hazard. Mockridge and Anthony (1999) found in 

contrast, that the more senior the grade of nurse, the more they scored in a survey of 

knowledge about pressure sore treatment and healing (n = 56 nurses, orthopaedic and

general surgical).
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Allison (1995), summarising the effects of a three day education workshop on 24 nurses 

who completed questionnaires on the course and two months later, concluded that the 

general feeling by the respondents was that it had made them realise that they had not been 

following up to date ideas, that there were challenges to face in changing the practice of 

colleagues, and that the latter was, for some, too difficult. Tangible evidence for positive 

changes (though self-reported) was that there was a reduction of routine use of antiseptics 

in wound cleansing, and an increased use of hydrocolloids, alginates, and hydrogels.

Gould's reason 4 (nurses do not know how to apply knowledge of pressure sore prevention 

and treatment), refers to problems of using varied definitions and methodology in different 

surveys. For example, differences in defining grades of pressure sores, and dissimilarity 

between samples used in the calculation of prevalence rates, may have led to confusion in 

understanding research findings. Similarly, the quality of research in terms of small sample 

size, poor experimental design, and the inaccuracy of endpoint definition, have all led, 

Gould contends, to the inevitable rejection of research and the return to favourite remedies. 

But without evidence it cannot be presumed that nurses will 'return' to old favourites. Also, 

it is unclear that nurses have adopted newer practices or even read the research in the first 

place.

Reason 5, contends that nurses are not allowed to apply research findings. Gould suggests 

that this may be because of the adverse influence of senior nurses who remain attached to 

beliefs in older preventive treatments and techniques. Also, that nurses depend on medical 

prescription of care, and are constrained by doctor's preferences for particular regimes.

Knowledge translated into practice
Translation of theoretical knowledge into action in the practical situation has been covered 

by several authors (e.g. Bendall, 1975). For example, Hunt (1981) examined three 

questions related to lack of understanding and application of research material:

1 Are relevant research findings available?

2 What 'indicators for practice' do such findings provide?

3 Are such findings used by nurse-practitioners?
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Underlying these questions are two assumptions. First, that relevant research findings were 

available (but see above, discussion of Van Rijswijk and Braden, 1999). Secondly, that 

failure to translate this into practice is a problem of communicating findings to 

practitioners in a way that can be understood. Hunt found that there is both a dearth of 

nursing research, and a considerable accumulation of research reports. Research, she says, 

can provide indicators regarding: what nurses should do, what nurses could try, and which 

practices and procedures have no sound basis. Such research findings can show indicators 

in the form of commands, suggestions and questions. She asserts that the number of areas 

of nursing research giving 'indicators for practice' are limited to a few specific subjects 

(e.g. hand washing, nutrition). Similarly, many practices continue because they have not 

been questioned.

Knowledge and decision-making

Educationalists have attempted to understand how people arrive at decisions, irrespective 

of whether these are put into practice, and it is evident that knowledge does not always 

lead to action. Carroll (1988), argues that the use of a pressure sore scoring system 

(specifically, Norton) may lead to a mechanistic response to prevention of sores, unless 

linked with 'tacit knowledge'. She describes views on 'tacit information' and 'tacit 

knowledge' in terms of intuition and experience that is known about a subject, but not 

easily definable. Tacit knowledge' is part of a person's decision making process, it is 

related to the knowledge base, to the ability to organise information, to the ability to 

process information, and to the ability to transfer information (between where, is not 

defined).

Carroll's paper does not give a clear definition of the role of'tacit knowledge'. It refers 

rather to examples of factors in specific patient-centred situations that made nurses aware 

that a patient was at risk, even when the Norton categories they were using did not identify 

or predict these. The sample of patients to assess was drawn retrospectively from 610 

hospitalised patients who had sores during the study period. Examples given included one 

subject (Norton score 18, i.e. not at risk), for whom the nurse gave the following 

explanations of why she thought the sore developed: that the patient had a back-slab on the 

leg, that they were only up with assistance, and that they were non-weight-bearing.
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Carroll postulates that previous experience with similar cases influences the decision on 

care of the patient, but if crucial tacit information is not incorporated in the early phase of 

problem-solving, interventions will not take account of them, and may be mechanistic. 

She does not address the question of why nurses may have 'tacit knowledge' yet fail to 

integrate this with the 'mechanistic' scoring mechanism used to guide the choice of 

intervention.

Knowledge and perceptions

Bostrom and Kenneth (1992) surveyed 245 staff nurses from a variety of health care 

settings in the USA to assess their knowledge and perceptions about prevention of pressure 

sores. They wanted to analyse why, if there are extensive and consistent research findings 

always associated with skin breakdown, nurses are unable to reduce the incidence of sores. 

Subjects were asked to complete a questionnaire to list risk factors, suggest possible ones, 

and to state nursing interventions to maintain skin integrity. They were also asked to say 

which three factors most interfere with provision of the nursing interventions. Each 

respondent was requested to state how long they had been qualified, their area of practice, 

their educational level, and whether they had attended training on tissue viability issues.

In the researcher's opinion staff nurses had a good knowledge of the risk factors for skin 

breakdown, but despite this, important preventive interventions were not considered high 

priority activities. Only a third of the sample had attended further education in the subject 

over the last two years. The nurses did identify 'patient-related factors such as age and 

unstable illness' as major contributors to breakdown.

Respondents also claimed that activities for prevention of skin breakdown, such as 

assistance for turning, and inadequate risk assessment skills, interfered with the provision 

of care when staff levels were reduced. This might also indicate that pressure sore 

prevention takes lower priority than other things when there are less staff around.

The paper suggests that factors leading to increased incidence of sore formation include: 

inadequate staffing levels for basic preventive activities, lack of staff with sufficient risk 

assessment skills and knowledge, failure to use knowledge, failure to develop strategies 

that are simple enough to use at all times for maintenance of skin integrity in vulnerable
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patients, and lack of interest in educational opportunities to increase nursing knowledge on 

tissue viability.

Sources of knowledge

Although Gould (1986) refers to lack of understanding of texts on wound healing and 

pressure sore prevention, little research has been identified on how nurses acquire 

knowledge on the subject. Vogelpohl and Dougherty (1993) reviewed 10 key textbooks 

used in USA nursing schools, to check what and how much was written in them relating to 

pressure sore prediction and prevention.

They concluded that exposure was limited in these books to approximately 200 lines of 

text, and 10 tables, charts or illustrations relating to the subject. Definitions and 

terminology were lacking in uniformity, and any weighting given to aetiological and risk 

factors was variable. The concept of risk assessment was only addressed by referring to a 

specific scale in one textbook, whereas the rest simply alluded to it. Most advocated a 

turning regime, particularly, two-hourly in frequency, and all referred to the use of 

preventive devices. As a similar exercise to analyse the British nursing textbooks on 

pressure sore prevention and treatment has not been performed, it is hard to contrast such 

input given to USA students with that given in the UK.

Accurate use of knowledge of pressure sore prevention

Arnold and Watterworth (1995) discuss a pilot study conducted to 'determine if the ability 

of home care nurses (USA, n = 7) to accurately assess pressure ulcers both in the 

classroom and in clinical practice improved after classroom education using a 

two-dimensional slide presentation'. These nurses can be seen as equivalent to UK 

community nurses. The study consisted of showing slides to the nurses in the classroom, 

then an Enterostomal Therapist nurse (who tend to overlap stoma care and wound care) 

accompanied three of them into the community to visit patients (four had been assigned to 

other teams). Their aims were: first 'to determine if the ability of the nurse to stage a 

wound two-dimensionally is altered by classroom education using a two-dimensional slide 

presentation, and secondly, if classroom ability to stage wounds equates the ability to stage 

wounds in clinical practice in the home setting'. Though this is only a small pilot study, 

the results suggest both that there are problems in transferring the ability to stage sores
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from the classroom to the clinical setting, and that distinguishing between the grades of 

sores is linked to experience and 'art'. A recent literature search did not reveal whether the 

authors went on to a full scale study.

Opinions, beliefs and actions on pressure sore prevention

Hulland (1985) researched the relationship between opinions, beliefs and actions regarding 

pressure sore prophylaxis, in an attempt to evaluate what effect the level of nurses' 

knowledge had upon standards of care and its documentation. Partly, it was an 

observational study using a structured observation sheet to record data over 10 days 

looking at 'the nature of applied prophylaxis and treatment1 for eleven patients (for 

example, she asked them whether they felt comfortable).

The observations were supplemented with a self-completed questionnaire given to a 

mixture of trained and student staff (n = 29) on medical and surgical wards that had been 

using the Norton Scale and the nursing process 'for some time.' She reports no difference 

between the knowledge found between trained and untrained staff: and attributes this to a 

tendency to rely on colleagues for information concerning prophylactic measures and 

treatment. In terms of the nursing process of assessing, planning, implementing , and 

evaluating, she suggests that:

'in spite of the fact that nurses seemed well disposed to Norton scoring, and appeared 
well able to identify those factors which predispose the patient to developing pressure 
sores, they did not follow through the nursing process to completion.... the nurse's 
ability to work through the process is, of necessity, limited because they lack the 
requisite in depth knowledge, skills and experience. The consequence is that there is 
an adherence to ritual and routine, as evidenced in this study, and this continues to 
predetermine the care a patient receives'.

Summary
Specific studies on the nursing knowledge of pressure sore prevention and treatment are 

few, and what there are rarely demonstrate objective measurement of the effect of 

knowledge or education on clinical practice. A common thread is the assumption that risk 

assessment scales furnish information that staff will need in order to prevent pressure 

sores. Literature on aetiology of pressure sores, and risk assessment is generally available 

to both students and qualified practitioners, but there is little evidence that this is 

incorporated into basic textbooks. Information is available in periodicals, and on study
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days, but it is unclear how many nurses have actively availed themselves of theoretical 

input on the subject, and to what depth they study.

There may be important differences in the interactions between nurses and patients in 

home, and those that occur in the hospital, but the literature does not address this issue.

There is limited literature to indicate that the clinical management and prevention of 

problems in the area of tissue viability is characterised by non-reflective, and reductionist 

practice (Anderson, 1991. Jones, 1986. Hodge et al, 1990. Flanagan, 1992). This is 

evidenced by the continuation of treatment from the hospital to the community without 

certainty that this is appropriate. Further, the uses of topical antibiotics and ring cushions 

is apparently unquestioned in some cases, strategies for pressure relief are 'global' rather 

than individualised to each patient, and actions do not vary even when the practitioner is 

given more information to integrate into care-plans.

Although it is recognised in the literature that education on the specifics of aetiology, 

prevention, and treatment, is helpful, there is little or no evidence that this involves the 

patient and the 'lay1 carer too.

Link with locus of control

The review suggests that nurses use knowledge moderated by their own beliefs, and that 

this may affect clinical outcomes. The knowledge level is investigated in a survey of 

knowledge and opinions of pressure sore prevention. Then the relationship is explored 

between prevalence, knowledge, and locus of control of pressure sore prevention.
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Section Three: Knowledge questionnaire methodology

Process of developing knowledge and opinion survey

Given the number of potential respondents, interview methods were considered likely to 

be too time-consuming and expensive, so a self-completed questionnaire design was 

chosen as a suitable means of furnishing all the required data. It is thought to be an 

economical and and reliable method of assessing nursing knowledge (Russell, 1996. 

Mockridge and Anthony, 1999). Surveying the nursing population would leave open the 

option of a stratified sample in the locus of control section of the research. Figure 3.1 

gives an approximation of stages in construction and processing of the survey.

Figure 3. 1 Scheme of process for pressure sore prevention questionnaire.
Objective

Literature review

Decide on purpose of 
survey

Content validity

Pilot reliability

Construct survey proper

Distribution and return

Analyse responses

Writing up

Rationale and job-list

To check what was already known 
or done

Sets the basic structure needed for 
testing 
Choice of sample size and type

Test relevance of content 
Choice of wording and 
understanding

Test for problems in answering 
questions, and check whether data 
is analysable in that format

Ethical approval needed 
Format, presentation, and layout to 
consider 
Print and posting to sort out 
Suitable 'incentive' to choose and 
acquire

Pre-survey publicity 
Personalising letters 
Inclusion of incentive 
Reminders to non-responders

Statistical testing

Presentation of results

Time-scale

Six months

One month

Two months

Three or four 
months

Three or four 
months

Two months

Six months

Six months
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Population surveyed

The nursing population comprised trained nurses and support workers (i.e. auxiliary or 

assistant nurses, untrained) in a district general hospital, two community hospitals, and 

district nursing teams for the General Practioners serving the same locality. Both trained 

and untrained nursing staff were included, in the belief that all would come into contact 

with people at risk of pressure damage. Midwives, mental health workers, and Health 

Visitors were not included because it was expected that they had very little recent 

experience of dealing with patients with pressure sores. This population covered a wide 

spread of departments across the range of surgical and medical specialities in the main 

general hospital (340 beds) and two community hospitals (12 and 40 beds). Outpatient, 

Casualty, and Theatre staff were also surveyed. The following tables (Table: 3.1 to 3.10) 

show demographic details and return rates of the survey population.

Table: 3.1 Departmental numbers sent and returned.
Department

rehabilitation

orthopaedic

casualty

surgical

elderly medicine

outpatients

general medicine

theatres

administration

clinical nurse specialists

paediatric

community nurses

community hospitals

no response to question

Total

Number sent

33

30

29

84

65

32

79

63

21

13

24

66

86

0

625

Number 
returned

20

15

17

78

47

17

61

24

12

6

15

53

68

6

439
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Table: 3. 2 Total returns for hospital and community.

hospital

community

unspecified*

Total

Number

350

57

32

439

Percentage

79.7

13

7.3

100%
* denotes staff who worked in both sites, and failures to respond to question.

Table: 3. 3 Toteil returns for trained and support staff.

Trained
Support staff
Unidentifiable
Totals

Sent
478
147
0

625

Returned
349
77
13

439

Two mail-shots were used in order to increase the response rate, hi the first of these 332 
(75.6%) responded. In the second 107 (24.4%) responded, giving a total of 439 (70.24%).

The following two tables (Table: 3. 4, and Table: 3. 5) show how many years respondents 
had been qualified, and how long they had been in their present post.

Table: 3. 4 Years since qualification.

Under 1 year

l+but<3 yrs

3+ but <5 yrs

5 years or more

Not Applicable*

No response

Total

Number

14

27

18

277

61

42

439

Percentage

3.2

6.2

4.1

63.1

13.9

9.6

100

* These were support workers.
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Table: 3. 5 Years in present post.

under 1 yr.

1 and over, <3

3 and over, <5

5 and over

no response

Total

Number

59

55

57

262

6

439

Percentage

13.4

12.5

13

59.7

1.4

100

Table: 3. 6 Total time on subject in classroom setting, before registration or enrolment

less than 1 hr

1 hr or more, <3

3 hrs or more, <6

6 hrs or more

no response

Number

20

114

61

64

180

439

Percentage

4.6

26

13.9

14.6

41

100

Table: 3. 7 Total of which given was in clinical setting before registration or enrolment.

less than 1 hr

1 hr or more, <3

3 hrs or more, <6

6 hrs or more

no response

Number

84

93

33

46

183

439

Percentage

19.1

21.2

7.5

10.5

41.7

100
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Table: 3. 8 Total time given in classroom setting post-basic.

less than one hr

1 hr or more, <3

3 hrs or more, <6

6 hrs or more

no response

Number

45

118

39

68

169

439

Percentage

10.3

26.9

8.9

15.5

38.5

100

Table: 3. 9 Total of which was given in clinical setting, post-basic.

less than one hr

1 hr or more, <3

3 hrs or more, <6

6 hrs or more

no response

Number

105

59

27

46

202

439

Percentage

23.9

13.4

6.2

10.5

46

100

Table: 3. 10 Level of training received by population.

None

Pre-registration/enrollment only

Post-registration/enrollment only

Both pre- and post-registration

no response

Number

53

71

49

176

90

439

Percentage

12.1

16.2

11.2

40.1

20.5

100
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Content validation and design considerations

It was decided to include the following sections in a questionnaire: demographic 

information for the nursing population, amount of training they had received, a list of 

aetiological and contributory factors towards pressure damage, opinions about equipment 

suitability and risk assessment, and possible sources of knowledge or advice on the 

subject. Content and face validation was done by sending an initial draft of the 

questionnaire to Clinical Nurse Specialists with specific expertise and experience in tissue 

viability (cf. Berk, 1990 on importance of expert opinion in validity). They were asked to 

comment whether questions were appropriate in measuring pressure sore prevention 

opinions and knowledge. The questionnaire was drafted in a computer programme that 

would allow optical scanning of results (Formic™), after which further drafts were 

circulated to a small group of nurse teachers for comments on style and possible 
ambiguity.

Piloting

Two senior nurses involved in staff development at neighbouring NHS Trusts were asked 

to help pilot the questionnaire by finding staff willing to fill them in. This was done to 

ensure that our own staff would not see the survey in advance. A letter was addressed to 

staff in the other Trust, explaining that they would be helping to develop a survey for use 

elsewhere. Laminated Pressure Sore Prediction Score cards were included as an incentive. 

Twenty-five questionnaires were sent to nurses in a neighbouring general hospital, 17 of 

the latter being returned completed. A further 25 sent for piloting in another hospital went 

astray in the post whilst being returned. The completed ones were checked to see if there 

were any unexpected responses to questions, to judge whether there was an obvious 

response bias, and to assess whether there was a spread of opinions and answers in 

different sections. One or two typographical errors were corrected.

A Likert type format was used to measure strength of agreement on some propositions in 

the section on factors thought to contribute to pressure sore formation, and use of risk 

assessment. The direction of Likert headings was swapped in some of the pilot 

questionnaires in an attempt to detect response acquiescence (people simply ticking the 

columns without understanding the rubric), but they were standardised in the same 

direction in response to a comment by one of the clinical nurse specialists, and a member
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of the Ethics Committee that swapping heading order might cause unnecessary confusion. 

The questionnaire is reproduced as Appendix: 3.

No general consensus has been reached regarding the physical appearance of surveys and 

their layout (Oppenheim, 1992), but in this instance, an ad hoc sample of people were 

asked which of a sheaf of pastel-coloured paper they found most attractive, and light blue 

was chosen to print the survey on. The spacing and appearance of the questionnaire went 

through several drafts in order to reduce the number of pages and words to a minimum. 

Similarly, the number of fonts was kept at two, with bold or italic lettering for additional 

emphasis. Font size was manipulated to clarify section headings and instruction rubrics. 

The majority of questions could be answered by placing a tick in an appropriate box. This 

was done in order to minimise completion time, and give maximum quantifiable data.

Knowledge scores

Question 15, asked: 'In your opinion, which of the following can be an important 

contributory factor to the development of pressure sores?' A Likert type format was 

offered, namely: strongly agree, agree, disagree, and strongly disagree. A notional score 

was computed to compare levels of agreement between respondents and expert consensus 

and literature on aetiological factors. Scores were computed by attributing points as 

follows: 4 for good agreement with expert/literature; 3 for fair; 2 for quite wrong; and 1 

for very wrong. The result was totalled for each person. The maximum 'score' for 

agreement on aetiological factors was 72.

The scores would be analysed using Mann-Whitney U - Wilcoxon Rank Sum W Test (to 

assess whether two independent distributions are equal, using either means or medians, 

Bowers, 1997). For instance, to test for significant differences between e.g. hospital and 

community staff, trained and support workers. It was also used to assess whether the 

amount of training received before and after nurse training significantly affected the mean 

scores for each group.

Technical jargon was avoided so that both trained and untrained staff would be likely to 

understand what was being asked in straightforward words (Jack and Clarke, 1998). 

Because the range of treatments and preventative measures is large, it was decided not to
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focus in detail on these, but rather to examine key topics, opinions, and depth of 
understanding.

Ethical approval

The local ethical committee review all questionnaires which involve patients and staff.

Approval was given with no criticisms or content amendment. Letters of approval to use

the Waterlow, Norton, and PSPS risk assessment scales were received from the respective
authors.

Publicity and incentive

Prior to distribution of the questionnaires an A4 poster was sent to Senior Nurses, Team 

Leaders and Community Nurses for display in staff areas (Appendix: 3. 1). This is thought 

to help reduce the feeling of invasion of privacy some experience when they receive a 

personally addressed survey (Streiner and Norman, 1994).

A letter was sent to senior nurses managers at the time of posting the questionnaires, to 

remind them of the poster, and to ask them to encourage their staff to fill the questionnaire 

in. As an incentive for staff, a laminated card depicting the Pressure Sore Prediction Score 

(PSPS), was provided. The contents of the PSPS card had been circulated widely over the 

last two years, and most of it was included in nursing documentation throughout the Trust. 

It was not felt that this would affect responses to survey questions. Coffee sachets were 

provided instead of the card for the theatre staff, as it was held that they would generally 

not find it necessary or possible to carry the PSPS card during normal duties.

Distribution and measures to increase response

The questionnaires were distributed by post and by hand to wards, departments, and 

surgeries. A personally addressed letter on University headed paper (Oppenheim, 1992. 

Jack and Clarke, 1998) was enclosed for each respondent (Appendix: 3. 2) to introduce 

the nature and importance of the research, and to promise confidentiality. The letter was 

individually signed to personalise it (Oppenheim, 1992). The use of a postage stamp on the 

envelope is thought to increase the returns (op. cit), but the expense of this was 

prohibitive. The importance of this was offset by individually addressing the envelopes.
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These were packed with a self-addressed envelope to minimise inconvenience and to 

increase the response rate. Hand delivery allowed the researcher to talk about the nature 

and importance of the research, and to promote interest in the contents of the 
questionnaire.

A code made it possible for a secretary to send a letter to people who did not return the 

questionnaire within two weeks (Appendix: 3. 3). This follow-up letter stressed the 

importance of the individual's opinions to the research. It also addressed three issues that 

had been mentioned to the researcher in conversation. These were: presumed breach of 

confidentiality; relevance of the research to certain groups (e.g. theatre nurses); and being 

'rusty' (so why bother to reply).

Persistence is advocated in trying to increase the response rate (Streiner and Norman, 

1994). Hence, a humorous poster (a silhouette of two small children kissing) was placed at 

strategic locations in the hospitals, and sent to the District Nurse Team Leaders one month 

after initial distribution (Appendix: 3. 4). This showed a thermometer marked with the 

number of responses to date. Two weeks later another poster was displayed to the effect 

that there were Two Weeks to Go 1 to the end of the first phase of the research (Appendix: 

3.5).

Rationale for each section

Section One: Demographic data regarding qualifications and experience of the

respondents.

All respondents were asked to fill in this section. Questions included registration status. 

'RON' and 'RN' were included to avoid confusion, because enrolled nurses can use the 

latter, and 'Project 2000' diplomates may also use the title 'RN'. In the analysis stage a 

computation in the statistics software was used to identify whether people had used the 

designation more than once. Distinctions between grades of staff, and support workers, 

could be made via the database.

To test whether there were differences in knowledge level relative to how long staff had

been qualified, 'Years since qualification1 was banded in four intervals, with a 'not
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applicable' section for untrained staff. The wording was chosen so as to avoid ambiguous 

banding.

The same categories were used to ascertain how many years the respondent had been in 

their present post. A member of staff might be reasonably expected to have increased their 

knowledge level specific to their particular ward or department, the longer they have been 

in post (Mockridge and Anthony, 1999).

Question 4a asked whether the respondent was hospital or community based, to test 

whether there would be a. difference between knowledge levels of hospital and community 

staff. A code added to the respondent's serial number showed what department of the 

hospital the respondent was in without revealing their personal identity.

Question 4b categorises the position of the respondent in the 'hierarchy1 , whether the 

concept of Primary/Team and Named Nurse was in operation, and whether they are in 

administration or management. Although it could be argued that Primary Nurse and Team 

Leader are not synonymous, it was felt important to include those titles, along with 

Named Nurse, and Sister/Charge Nurse because various wards in the Trust had adopted 

different patterns and designations.

Section Two: Extent and nature of pre-registration or pre-enrolment training on the

subject.

Non-registered/enrolled staff (auxiliaries etc.), and respondents who claimed not to have

received any pre-registration/enrolment education were directed to miss Section Two and

proceed to Section Three (Post-basic training). Both trained and untrained staff were

requested to go to Section Four if they had neither pre- nor post-basic training on pressure

sore prevention.

Training' was defined as: 'any teaching, educational session(s), structured discussion, or 

lecture, on the subject of pressure sores (including videos, interactive learning, anything 

studied on their own, but not just passing remarks or brief instructions about a particular 

patient's care).
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Question six (cf. eleven) asked how much total time was spent on 

pre-registration/enrolment training? Four categories were specified for the following 

reasons: less than one hour might indicate the time taken for one 

lecture/article/video/discussion, 1 hr or more, but less than 3, might be an afternoon or 

morning lecture, and 3 hrs or more, but less than 6, might be a study day. Further details 

were sought in question 8: 'who taught you? 1 , and included both people and alternative 

sources of learning, such as videos and articles.

Question seven (cf. twelve) listed the same four time periods as question 6 for the same 

logic. However, the focus here was on the amount of time given to education on the 

subject of pressure sore prevention in the clinical setting.

Question eight (cf. thirteen) 'Who taught you?', listed sixteen tick boxes and one free text 

box for people to identify who or what provided a source of learning. Various grades and 

professions were included, along with Company Representatives, article, book, and video. 

Tutor/lecturer, and Nurse Teacher, were listed separately to reflect different terminology 

used over the years. This was so that nurses trained when Registered Clinical Nurse 

Teachers were seen as predominantly ward-based, and Tutors were regarded as 

classroom-based, could tick both boxes if they wished.

Question nine (cf. fourteen) comprised of a list often subjects related to pressure sore 

aetiology, prevention, or management. Five response categories were used, and ticked as 

applicable. First, 'Whole lecture or discussion of about one hour1 , could be a formal 

teaching period. Secondly, 'Part of a lecture or discussion taking up to an half hour': would 

still be a significantly focused period that could contain a great deal of information without 

being shallow. Thirdly, 'Discussion or mention that took less than ten minutes': could not 

be considered adequate coverage of the topic. Fourthly, 'Not mentioned': is 

self-explanatory. Fifthly, 'Self study': could identify what the student has to learn for 

themself, and what they expressed an interest in.

Section Three: Post-basic training.

This followed an identical format to section two.
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Section Four: Opinions on contributory factors to pressure sore formation, and use of 
scales.

All respondents were asked to fill this section in, and it was stressed in bold lettering that 
their opinion mattered.

This section related to factors contributing to the development of pressure sores. In this 

questionnaire, the list of factors contributing to pressure sores appears in many of the risk 

assessment scales in use in the United Kingdom. These factors are also listed in the 

Agency for Health Care Policy and Research Clinical Practice Guidelines (PPPUA,1992).

This section required respondents to answer a Likert-type format with four categories: 

strongly agree, agree, disagree, strongly disagree. Opinions differ regarding how many 

alternatives and whether a neutral point should be included in such a scale, but there is 

agreement that it should contain an equal number of positive and negative statements 

(Coolican, 1994. Polit and Hungler, 1995). The rubric stressed that this was a test of 

opinion, and that they should express this for every question. Their responses could then 

be compared with that of expert judges.

Contrasting questions which could be mutually exclusive, provided a potential test for 

response acquiescence (possible answering without thinking, usually agreeing with the 

statement. Coolican, 1994). For example: for 'high (then low) blood albumin levels', and 

'low pressure over a bony prominence, for short (then long) duration'.

Question sixteen asked respondents: 'Do you agree or disagree with the following 

statements?' (on risk assessment). It was designed to gauge opinions on perceived risk of 

pressure sore development, the use of risk assessment scales, and frequency of assessment. 

They followed the same format as above, for similar reasoning. 

The question: 'In which of the following settings do you think pressure sores are more 

likely to occur - patient's home, hospital, or uncertain?' was to gauge perceptions of staff 

on the extent to which they attribute responsibility to either the hospital or community for 

not preventing pressure sores.
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The next question was phrased: 'In which of the following settings will you find the 

highest percentage of patients with pressure sores?' Reference to percentage was so as to 
avoid potential confusion rather than use 'prevalence' or 'incidence'. It was assumed that 

the respondent would interpret this as the percentage of the total ward population.

Section Five: Aspects of scales and equipment used in practice.

Eight pressure sore risk assessment scales were listed, all of which have been published in 

UK publications. At least three of these (Norton, Waterlow, and PSPS), have been used in 

this locality: both in the community and in the hospital. It was not expected that the 

majority of respondents would be aware of them all (with the possible exception of 

'Walsall' a recent community-specific scale, or Medley, which is used in a neighbouring 

Trust): but that Waterlow and the PSPS should be known because of work to introduce the 
latter instead of the Waterlow Scale in local prevention guidelines. Four columns were 

offered: 'heard of it', 'used it', 'not used it', and 'not heard of it1 , and respondents were asked 

to tick those that were applicable. In addition, they were asked to specify which scale they 

used most often. This allowed for the fact that the locally advised scale may not be used 
most often.

Opinions were sought on what equipment they would recommend for patients in high, 

medium, and low risk categories. These questions were inserted on a page before one 

containing a list of equipment. It was hoped that the majority of respondents would not 

have been prompted by that list. There was space for a free-text response for each 

category. Definitions of 'pressure-relieving equipment1 and of categories of risk were not 

stated. It was thought that people might find it easy to give an example for high and low 

risk, but that medium risk might be left blank. 'Don't know1 was not an option as it was 

felt that the majority of staff were likely to have dealt with patients in each of the 

categories. Exceptions to this might be: newly appointed untrained personnel, theatre 

assistants, and paediatric trained/untrained staff.

The next set of questions followed the format: heard/not heard of, used/not used, arranged 

in four columns, for the same rationale as previously stated. Pressure-relieving equipment 

reflected a range of static, dynamic, and alternating pressure mattresses and seats. Both 

generic and trade names were given for low-air-loss, and air-fluidised, beds: in order to
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detect whether staff knew of the working principles of that equipment. Most of the 

equipment had been used in the locality, with the exception of the air-fluidised bed.

The final question asked: 'who or what have you consulted for advice on pressure sore 

prevention or management, during the last four weeks? 1 Both 'prevention' and 

'management' (i.e. pressure sore management) was stated so that a broad view could be 

taken on where staff got their advice or instructions from. If it had just asked about 

'prevention', the respondents may have excluded such input as dealing with patients who 

had existing sores. If just 'management', they may have omitted their actions to prevent 
sores on a patient.

Data processing

A desktop publishing package (Lotus Ami-Pro™), allowed draft questions to be reworded 

to exclude ambiguity, and to prevent unnecessary repetition. It was thought important to 

keep the number of pages to a minimum so that respondents would not be presented with a 

thick wad of paper which might be to off-putting. However, Streiner and Norman state that 

the length of a questionnaire seems to be immaterial once a person has been persuaded to 

fill it in (1991).

A computer package had just become available to facilitate automated data scanning 

(Formic™). The system incorporates a module to detect responses marked in specific 

locations on the printed page. Consequently, the previous layout had to be retyped into the 

Formic™ format. The advantage of this is that it reduces the possibility of human error at 

the stage of data entry: avoiding mistakes caused by fatigue when entered manually. Any 

ambiguous responses are stored and screened for review before admission to the database.
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Section Three: Knowledge survey results

The first table (Table: 3. 11) shows answers from question 15. (Appendix: 3.).

Table: 3.11 Staff opinions on aetiological and contributory factors (combined trained and
llport statt).
Aetiological factor

High pressure over a 
bony prominence for a 
long duration

Immobility

Friction

Shearing forces

Incontinence

Immobile patient 
propped up in bed

Immobile patient 
propped up in chair

Hospital mattress 
(standard NHS without 
additional overlay)

High pressure over bony 
prominence for short 
duration

Patient age of 75+

Low pressure over a 
bony prominence for 
long duration

Hospital chair

Low blood albumin 
levels

strongly 
agree
(%)

364 (82.9)

307 (69.9)

292 (66.5)

238 (54.2)

230 (52.4)

224(51)

210(47.8)

164 (37.4)

124 (28.2)

124 (28.2)

118(26.9)

112(25.5)

88 (20)

agree 
(%)

55 (12.5)

105 (23.9)

118(26.9)

117(26.7)

171 (39)

180(41)

182(41.5)

210(47.8)

218 (49.7)

199(45.3)

233 (53.1)

228(51.9)

136(31)

disagree
(%)

1(.2)

4 (.9)

H-2)

5(1.1)

10 (2.3)

9(2.1)

12 (2.7)

32 (7.3)

46(10.5)

63 (14.4)

31 (7.1)

50(11.4)

88 (20)

strongly 
disagree 

(%)

0

0

0

0

1(.2)

0

0

K-2)

2 (.5)

3 (.7)

2 (.5)

1(.2)

5(1.1)

no 
response

(%)

19(4.3)

23 (5.2)

28 (6.4)

79(18)

27 (6.2)

26 (5.9)

35(8)

32 (7.3)

49(11.2)

50(11.4)

55 (12.5)

48 (10.9)

122 
(27.8)

Total
(%)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

Table continued on next page
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Table: 3.11 continued
Aetiological factor

Patient's usual home 
chair

Low pressure over bony 
prominence for short 
duration

Patient's usual home 
mattress

High blood albumin 
levels

Analgesics

strongly 
agree
(%)

56 (12.8)

50(11.4)

48 (10.9)

43 (9.8)

34 (7.7)

agree
(%)

216(49.2)

175(39.9)

214(48.7)

133 (30.3)

166 (37.8)

disagree 
(%)

95(21.6)

139(31.7)

1 14 (26)

112(25.5)

140(31.9)

strongly 
disagree

(%)

3 (.7)

4 (.9)

5(1.1)

19(4.3)

12 (2.7)

no 
response

(%)

69(15.7)

71 (16.2)

58(13.2)

132 
(30.1)

87 (19.8)

Total
(%)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

On the following page is a collection of answers to different sub-questions about 
equipment (Table: 3. 12). It summarises responses to question 24. Items are listed with the 
most frequently heard of and used equipment being at the top, and the least heard of and 
used at the bottom. For example, the Propad crosshatched foam cushion is the most widely 
recommended in the locality, of those who answered 77% (338) said they had heard of and 
used it. Fewer had heard of and used the Spenco fibre-filled cushion (48.5%, 213). 

(Table: 3.12).
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rable: 3. 12 Staff responses to questions on equipment usage.
Equipment

Trapeze (Monkey Pole)

Pegasus Airwave

Propad Modular overlay 
mattress

Propad cushion

Spenco overlay

Nimbus Dynamic Floatation 
System

ROHO cushion

Alternating Pressure Air 
Mattress

Spenco cushion

Ripple mattress (but not sure 
what size)

Large cell ripple mattress

KCI Mediscus

Small cell ripple mattress

Pegasus cushion

First Step Plus

Vaperm mattress

Clinitron

Low air loss bed

Air fluidised bed

Contouring/profiling bed

Heard of 
and used

(%)

364 
(82.9)

348 
(79.3)

346 
(78.8)

338 (77)

316(72)

261 
(59.5)

260 
(59.2)

255 
(58.1)

213 
(48.5)

176 
(40.1)

146 
(33.3)

141 
(32.1)

113
(25.7)

85 (19.4)

69(15.7)

61(13.9)

58(13.2)

——————— 
43 (9.8)

38 (8.7)

28 (6.4)

Heard of, 
not used

(%)

8(1.8)

34 (7.7)

15 (3.4)

32 (7.3)

34 (7.7)

65 (14.8)

30 (6.8)

64 (14.6)

99 (22.6)

99 (22.6)

115 
(26.2)

81 (18.5)

122 
(27.8)

161 
(36.7)

44 (10)

82(18.7)

107 
(24.4)

69(15.7)

70 (15.9)

97(22.1)

Neither heard 
of nor used

(%)

10(2.3)

10 (2.3)

20 (4.6)

13(3)

28 (6.4)

45(10.3)

80(18.2)

32 (7.3)

55 (12.5)

45(10.3)

82(18.7)

133(30.3)

89 (20.3)

102 (23.2)

218(49.7)

192 (43.7)

179(40.8)

216(49.2)

233(53.1)

209 (47.6)

No 
response 

(%)

57(13)

47(10.7)

58(13.2)

56(12.8)

61 (13.9)

68(15.5)

69 (15.7)

88 (20)

72 (16.4)

119(27.1)

96(21.9)

84(19.1)

115(26.2)

91 (20.7)

108 (24.6)

104 (23.7)

95 (21.6)

111 (25.3)

98 (22.3)

105 (23.9)

Total
(%)

439 (100)

439 (100)

439(100)

439(100)

439 (100)

439 (100)

439 (100)

439 (100)

439 (100)

439(100)

439(100)

439(100)

439(100)

439(100)

439(100)

439(100)

439 (100)

439(100)

439(100)

439(100)
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The following (Table: 3.13) shows items suggested for use with patients in high risk 

category for pressure sores. Respondents were asked to give a free text response in 

question 21 to name an item of pressure-relieving equipment they would use for a patient 

at high risk.

Table: 3. 13 Equipment suggested for high risk

Unstated

Pegasus

Nimbus

Low air loss

No response or clearly inappropriate*

AlphaXcel

Other

Spenco

Autoexcel

First Step Plus

None

Total

patients.
Number

147

127

113

16

15

7

5

5

2

1

1

439

Percentage

33.5

28.9

25.7

3.6

3.4

1.6

1.1

1.1

0.5

0.2

0.2

100

*'Inappropriate' included such things as 'hospital mattress.'
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The following (Table: 3. 14) shows items suggested for use with patients in medium risk 

category for pressure sores. Respondents were asked to give a free text response in 

question 22 to name an item of pressure-relieving equipment they would use for a patient 

at medium risk.

Table: 3. 14 Equipment suggested for medium risk patients.

Unstated

Propad

AlphaXcel

Nimbus

Pegasus

Spenco

First Step Plus

No response or clearly inappropriate*

Autoexcel

Other

Vaperm

Low air loss

None

Total

Number

155

118

51

28

21

17

13

13

8

7

5

2

1

439

Percentage

35.3

26.9

11.6

6.4

4.8

3.9

3

3

1.8

1.6

1.1

0.5

0.2

100

*'Inappropriate' included such things as 'hospital mattress.'
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The following (Table: 3. 15) shows items suggested for use with patients in low risk 

category for pressure sores. Respondents were asked to give a free text response in 

question 23 to name an item of pressure-relieving equipment they would use for a patient 

at low risk.

Table: 3.15 Equipment suggested for low risk

Unstated

Propad

Other

Spenco

Unsure or clearly inappropriate*

None

Pillows

Mattress, unspecified

Vaperm

First Step Plus

Mistral

Nimbus

Total

Number

98

239

36

20

19

11

5

4

4

1

1

1

439

Percentage

22.3

54.4

8.2

4.6

4.3

2.5

1.1

0.9

0.9

0.2

0.2

0.2

100

*'Inappropriate' included such things as 'low air loss bed.'

The following tables 3.16 and 3.17 refer to questions 19 and question 20 in the survey. 

Waterlow, as expected, is the one most heard of and used risk assessment scales. The Trust 

policy advocates use of the PSPS. The question did not specify when they had heard of or 

used it, so it could relate to past usage. Though Waterlow was most recognised and used, 

most claimed to use PSPS most often, in line with the policy, but a large number clearly 

continue to use Waterlow.
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Tat)le: 3. 16. Risk assessment scale awareness and usage.
Scale

Waterlow

PSPS

Norton

Douglas

Medley

Braden

Walsall

NPRU

Heard of 
and used

(%)

300 (68.3)

254 (57.9)

217 (49.4)

9(2.1)

8(1.8)

3 (0.7)

1 (0.2)

1 (0.2)

Heard of 
not used

(%)

67(15.3)

72(16.4)

114(26)

63 (14.4)

25 (5.7)

39 (8.9)

27 (6.2)

12 (2.7)

Neither 
(%)

23 (5.2)

57(13)

31 (7.1)

237 (54)

273 (62.2)

267 (60.8)

284 (64.7)

294 (67)

No 
response

(%)

49(11.2)

56(12.8)

77(17.5)

130 (29.6)

133 (30.3)

130(29.6)

127 (28.9)

132(30.1)

Total 
(%)

439(100)

439 (100)

439 (100)

439(100)

439(100)

439(100)

439 (100)

439 (100)

Table: 3.17. Scale staff claim to use most.

PSPS

Waterlow

Norton

Other

Medley

Braden

No response

Total

Number

200

88

25

4

1

1

120

439

Percentage

45.6

20

5.7

0.9

0.2

0.2

27.3

100

Section Three. Knowledge results. Page 131



Question 17 asked respondents to tick which general setting they thought pressure sores 

were likely to occur in. (Table: 3.18). They were offered a choice between hospital, 

home, and being uncertain. Most acknowledge that the greatest number of sores are likely 
to occur in the hospital.

Table: 3. 18. Setting believed most likely for pressure sores to occur (n_= 439).
Patient's 
home (%)

62 
(14.1)

Hospital
(%)
250 

(56.9)

Uncertain
(%)
101 

(23.0)

No response
(%)
26 

(5.9)

Question 17 asked respondents to tick which of several specified settings they would be

likely to find the highest percentage of patients with pressure sores (Table: 3.19)

The area thought to have the highest percentage of patients with sores is elderly care, but

large numbers of staff were uncertain. Note that orthopaedic is ranked lower than surgical,

though generally orthopaedic wards have had higher prevalence because of enforced

immobility.

Table: 3.19. Where will you find highest percentage of patients with pressure sores?
Elderly care

Uncertain

Surgical

Orthopaedic

No response

Intensive Care

Acute medical

Total

173 (39.4%)

124 (28.2%)

55 (12.5%)

35 (8.0%)

28 (6.4%)

15(3.4%)

9 (2.1%)

439 (100%)
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Table: 3. 20 contrasts the opinions of hospital and community staff on where they think 
most patients will be when pressure sores occur. Note how the hospital is more strongly 
associated with sores by community staff than by their hospital counterparts. Also, hospital 
staff implicate the patient's home more strongly than do the community staff. Staff who 
worked in both settings were excluded from these results.

Table: 3. 20 Setting believed most likely for pressure sores to occur.

Hospital

Uncertain

Patient's home

No response

Total

Hospital 
staff (%)

193 (55.1)

82 (23.4)

53(15.1)

22 (6.3)

350(100)

Community
staff (%)

40 (70.2)

11(19.3)

4(7.0)

2 (3.5)

57 (100)

Some staff were not identifiable regarding whether they worked in the hospital or the 
community or both. Of these, 17 (56.7%) said the hospital is the more likely place for 
sores to develop, 5 (16.7%) said it was more likely at home, and 8 (26.7%) were uncertain.
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Question 16 gauged opinions on use and frequency of risk assessment (Table: 3. 21).

Table: 3. 21 Statement: Every patient should be assessed...

...on admission

...with scale

...post-op

(Every patient is at risk 
of pressure sores.)

...every time condition 
changes

...before transfer

...everyday

...only when condition 
changes

...once a week

...every other day

Strongly 
agree 
(%)

220 
(50.1)

208 
(47.4)

193 
(44.0)

159 
(36.2)

149 
(33.9)

148
(33.7)

68
(15.5)

51 
(11.6)

34 
(7.7)

18 
(4.1)

Agree
(%)

167 
(38.0)

174 
(39.6)

191 
(43.5)

161 
(36.7)

191 
(43.5)

188 
(42.8)

161 
(36.7)

94 
(21.4)

100 
(22.8)

84 
(19.1)

Disagree 
(%)

22 (5.0)

28 (6.4)

18(4.1)

80 
(18.2)

49 
(11.2)

52 
(11.8)

164 
(37.4)

183
(41.7)

206 
(46.9)

272 
(62.0)

Strongly 
disagree

(%)

1 (0.2)

1 (0.2)

3 (0.7)

11(2.5)

8(1.8)

4 (0.9)

7(1.6)

55 
(12.5)

50 
(11.4)

10 (2.3)

No 
response

(%)

29 (6.6)

28 (6.4)

34 (7.7)

28 (6.4)

42 (9.6)

47(10.7)

39 (8.9)

56 (12.8)

49(11.2)

55 (12.5)

Total 
(100%)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)
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Opinions expressed in question 15 were used to compute a knowledge score. The 
maximum score was 72, and the minimum theoretical score for a person who expressed 
an opinion on each factor would be 18. (Table: 3. 22).

Tiible: 3. 22 Knowledge scores by extent of education in pressure sore prevention.
Category

Staff (trained and support)*

No formal training in 
subject**

Pre-registration/enrollment 
training only

Post-registration/enrollment 
training only

Both pre- and post- reg./en 
training

Mean
score

50.64

46.38

47.37

49.33

53.61

—————

Standard 
deviation

11.76

16.92

14.87

11.85

6.61

Number 
in 

category
(%)

349 
(79.49)

53 
(12.07)

71 
(16.17)

49 
(11.16)

176 
(40.09)

Total 
respondents

(%)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

439 
(100)

*Includes all staff who filled in every sub-question making up the knowledge score. 
Those who gave no response to some of the sub-questions were not included calculating 
means in the above table (n = 90, 20.5% of the total respondents).
** Includes staff who claimed to have had no formal training or education in the subject of 
pressure sore prevention.

Table: 3. 23. Knowledge scores for population, combined trained and support staff.

All staff

trained

support

Mean

48.99

50.9

42.22

Standard 
Deviation

12.6

11.66

13.51

Number of 
respondents

437

341

96

Two cases were discounted due to null response to questions. Means are used because the 
ordinal scale had been converted to a ratio scale ranging from 1 to 4 points. Trained staff
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had significantly higher knowledge scores than support staff (Mann-Whitney U test, 
2-tailed,p.001).

The following table (Table: 3. 24) shows that though elderly medicine and orthopaedic 

may have generally high prevalence, staff there do not score the highest in knowledge. 

Note how large the standard deviations are in many places, indicating wide differences in 
scores between respondents in those settings.

Table: 3. 24. Knowledge scores for different wards and departments, combined trained 
and support staff.

Total population

administration

clinical nurse specialists

community nurses

rehabilitation

general medicine

surgical

paediatric

elderly medicine

community hospitals

theatres

outpatients

orthopaedic

casualty

Mean 
score

48.86

55.42

52.67

51.43

51.15

50.2

49.32

48.87

48.38

47.56

47.04

46.65

44.33

40.71

Standard 
deviation

12.66

5.04

9.99

11.41

10.17

11.14

11.74

10.00

12.87

12.35

14.04

11.95

18.92

21.93

Number of 
respondents

433

12

6

53

20

61

78

15

47

68

24

17

15

17

The slight variation in population mean scores in different tables 
group sizes,

is due to differences in
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Using a Mann-Whitoey U test, community staff and hospital staff had no significant 
difference in mean knowledge score (Table: 3. 25) though the community mean score is 
slightly higher than the hospital.

ab*e: •*• 25 C omparison of knowledge score means for hospital and community staff.

Population mean

hospital

community

Mean

49.04

48.68

51.26

Standard 
deviation

12.55

12.71

11.36

r ——————————— i 
Number of 
respondents

407

350

57

There were no significant differences in knowledge score of staff in terms of years they 

had been qualified. Table: 3. 26 shows that there is still a tendency for staff who had been 
qualified longer, to have lower knowledge scores. 'Not applicable' applies to support 
workers (i.e. unqualified).

Table: 3. 26 Knowledge scores of staff by years since qualifying.

Population mean

Under 1 year

l+but<3 yrs

3+ but <5 yrs

5 years or more

Not Applicable

Mean

49.38

52.64

53.07

55.05

50.37

40.82

Standard 
deviation

12.49

5.65

7.42

3.90

12.09

15.00

Number of 
respondents

397

14

27

18

277

61
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Note that the population showed job stability, approximately 60% had been in their present 

post for five years or more (Table: 3. 27). Using a Mann-Whitney U test, there was no 

significant difference in the mean knowledge score when staff in post for 3 to 5 years were 

compared with those in post under 1 year. But those in post over 5 years had significantly 
lower scores than those in post 3 to 5 years (Mann-Whitney U test, 2-tailed p = .001).

Table: 3. 27 Knowledge scores of staff by years in present i

Population 
mean

under 1 yr.

1 and over, <3

3 and over, <5

5 and over

Mean

49.02

52.34

51.73

51.91

47.08

Standard 
deviation

12.47

9.12

11.99

10.53

13.26

DOSt.

Number of 
respondents

433

59

55

57

262
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Section Three: Knowledge discussion and implications

Introduction

A knowledge and opinion survey explored the assumption that lack of knowledge might be 

a contributory factor to pressure sore formation. Consistent with the conclusions drawn by 

Wilkes et al (1996) there did not appear to be major deficits in knowledge of pressure sore 

prevention. There was general agreement between local respondent opinions and that of 

experts and literature. Major aetiological factors were known to the majority, and they 

generally advised appropriate use of equipment and risk assessment.

Population surveyed

The survey population comprised of different types of wards and departments, and district 

nursing staff (Table: 3.1 to 3. 3). No other survey was identified to include both trained 

nurses and support workers. Further, none were found to discuss the knowledge held by 

support workers. Additionally, departments where staff do not have responsibility for 

frequent treatment of pressure sores were surveyed in order to compare their knowledge 

with that of staff who do. It was anticipated that support staff (auxiliaries and operating 

department technicians and orderlies) might have less knowledge of factors predisposing 

to pressure sores than their counterparts on the wards: either because they had not received 

training on these matters, or because they had little opportunity to implement pressure area 

care in their day to day work. Mockridge and Anthony's literature search (1999) did not 

find studies other than their own which had compared staff knowledge in different 

specialities. This survey does so. Consistent with their findings, orthopaedic nurses' 

knowledge (from areas expected to have higher incidence of sores, and therefore greater 

staff knowledge) was not greater than that of general surgical nurses.

Aetiology
It was decided to opt for an opinion survey using a Likert-type format so that a score could 

be computed of strength of agreement or disagreement with 'experts' (op cit.). This 

reflects the approach taken by Halfens and Eggink (1995). Several aetiological factors 

considered by expert sources to be major contributors to pressure sore formation are: 

friction, immobility, high pressure for a short time, low pressure for a short time, shear 

forces, and other factors shown in Table: 3.11 (Cullum et al, 1995). There is clear
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indication that overall opinions of the survey population accord with that of experts and 

literature. This is further strengthened by the fact that, in the best-known factors, very few 
staff failed to express an opinion.

Similarly, there was a pattern of overall agreement with a 'safe' option where the experts 

or literature are not definitive. For example, in Table: 3.11, staff (143, 32.6%) said they 

disagreed that low pressure for a short duration was a major contributory factor. 342 

(77.9%) agreed that high pressure for a short duration was a problem. This agreed with 

expert opinion (Groth, 1942. Hussain, 1953. Kosiak, 1959. Cullum etal, 1995. Kanj, 

Wilking and Phillips, 1998) and, in a forced choice between agreeing and disagreeing, is a 

safe option because no definition of amount or duration of pressure had been specified in 

the question. Moreover, it indicates that staff were willing to exercise an opinion by their 

willingness to disagree when the answer might not be clear-cut.

Some questions were included to test sophistication of knowledge-based opinions. For 

instance, it was expected that low albumin level would elicit agreement, in the majority of 

the sample (Moolten, 1972. Allman etal, 1986. Cullum and Clark, 1992. 

Pinchovsky-Devin and Kaminsky, 1986. Berlowitz and Wilking, 1989). Only 224 (51%), 

agreed as shown in Table: 3. 11. Furthermore, approximately one fifth disagreed or 

strongly disagreed, and a quarter did not answer. There is no evidence that high albumin 

levels affect pressure sore formation one way or another. However, 176 (43.3%) agreed or 

strongly agreed that high albumin levels are a contributory factor to pressure sore 

formation, nearly a third disagreeing, and a further third failing to answer. Roughly a third 

of the sample did not answer either question, indicating that they did not know the effect 

of either high or low albumin levels relative to pressure sore formation.

Although age is not strictly an aetiological factor, it is strongly associated with detrimental 

changes in response to pressure and tissue elasticity (Goldstone and Goldstone, 1982. 

David et al, 1983. Bond, 1993. Bennett and Lee, 1985. Bridel, 1993b). As age increases, 

there is a tendency for people to become more immobile, and therefore less able to move 

vulnerable areas of the body to compensate for prolonged pressure. Whilst the majority 

agreed or strongly agreed (Table: 3.11), 66 (15.1%) disagreed, and 50 (11.4%) missed 

this out. The disagreement is notable in that it may mean at least three things: first, that
Section Three. Knowledge discussion. Page 140



these staff do not automatically associate age with deterioration of the body, so older 

people may be in better condition than chronologically younger ones (c.f. Cullum and 

Clark, 1992); secondly, that elderly people need be at no greater risk than younger ones 

provided they are looked after properly; and thirdly that they simply do not think aspects 

of ageing increase the risk.

Analgesics have been mentioned in the literature associated with pressure sores, though 

there is no convincing evidence (Barton and Barton, 1976. Punt et al, 1991. Scott, 1998). 

The implication is that they may reduce the normal ischaemic pain response to prolonged 

pressure, and therefore lead to less spontaneous repositioning. Similarly, medication might 

affect such things as the inflammatory response to tissue trauma, and lower the blood 

pressure (the latter being evidenced as a probable pressure sore contributor by research 

studies, e.g. Moolten, 1972. Eriksson, 1980. Schubert et al, 1992). Respondents were split 

in their opinions on the role of analgesics in this context.

Equipment recommendations and usage

It was acknowledged that there would be difficulties in trying to create some sort of 

absolute measure of the levels of knowledge of the staff regarding use of equipment in 

pressure sore prevention. There is little systematic research to compare the performance of 

one pressure-reducing system with another. Some nurses would be using equipment that 

could be comparable in clinical efficacy (e.g. Talley Quattro/Alpha Xcell ripple overlays, 

see equipment literature review). Knowledge about equipment can be described in terms of 

what staff know about alternatives for patients in a specified risk level, what effect the 

item should have in reducing risk, and how to operate the apparatus. But, lack of 

knowledge of proprietary names of these would not necessarily be detrimental to care.

However, breadth as well as depth of knowledge could be an indicator of depth of their 

interest in the subject. For example, a 'Mediscus' is often used as a generic term for a 

low-air-loss bed. If the respondent knew both, it would be reasonable to assume that they 

were aware of the way the 'Mediscus' functions. 'Interest1 can be viewed as a component of 

value, and this would be important later in relation to locus of control (Wallston et al, 

1976. Wallston & McLeod, 1979). Breadth of knowledge of alternatives was also assessed 

by asking staff to indicate whether they had heard of, or used, an example of equipment
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suitable for varying circumstances and degrees of risk. Results shown in Table: 3.12 

support the view that staff are aware of a wide range of apparatus, and even if they had not 

used them, they had heard of them. The majority knew about examples of equipment (e.g. 

the Pegasus Airwave), and understood the reference to the generic term for alternating air 

pressure mattresses, namely 'APAM'. They also knew of overlays for mattresses, and their 
equivalent seat cushions.

To remove possible stimulation of memory by directly naming items, respondents were 

given a free text box in which to recommend a piece of apparatus to suit the needs of a 

patient in high, medium, and low risk categories. These categories were not further 

defined. Responses are indicated in Tables: 3.13, 3, 14, and 3. 15. The majority of those 

who answered gave suggestions in each category which approximate to recommendations 

such as the Waterlow and PSPS policies. Fewer people gave no response to the 'low risk' 

question. If the number of failures to state an opinion illustrates not just a knowledge 

deficit but a lack of confidence, the medium risk seemed to cause most anxiety. This idea 

might benefit from more research.

Questions were included on use and recognition of low air loss, and air-fluidised beds, 

mainly used with high risk patients. They were described by a trade name and by their 

generic name. It was anticipated that people would probably be more familiar with the 

trade name than the generic. This was supported. Only 43 (9.8%) said they had heard of 

and/or used a low air loss system, but 141 (32.1%) acknowledged the same for 'Mediscus' 

bed (with fewer having neither heard of nor used, or left this unstated, as compared with 

the generic term). The pattern was repeated for the air-fluidised system. Here 8.7% (38) 

who replied claimed to know of, or have used it. However, 13.2% (58) said the same of the 

'Clinitron'. Thus, there appears to be a logical pattern whereby a number of staff know the 

principle, but more seem to recognise equipment by the trade name.

Cushions
Table: 3. 12 showing staff awareness and usage of all types of apparatus, includes 

cushions. Though there is a large choice of pressure-reducing items for bed use, 

relatively little is available to improve the performance of standard hospital (or home) easy

chairs. Pressure-reducing cushions specifically to fit easy chairs are quite rare, most
Section Three. Knowledge discussion. Page 142



having been designed for wheelchairs. Users of the latter tend to have input from 

Occupational Therapists, Physiotherapists, Tissue Viability Nurses, or Specialist Seating 

Clinics. Furthermore, manufacturers have sometimes specified that their seat products 

should not be used as ordinary seat replacements. It may be that nurse awareness of 

seating options is likely to be much less sophisticated than it is for bed selection, although 

no studies have been uncovered that investigate this. The fact that more staff 

recommended foam cushions than fibre-filled may reflect the influence of the local Patient 

Furniture Advisory Group, and the Clinical Nurse Specialist in Wound Care (CNS) over 

the previous four years. Fibre-filled had fallen out of use very soon after the CNS' 

appointment, but staff still remembered them.

Risk assessment knowledge and opinions

Questions were included in the survey to discover whether staff were aware of different 

risk assessment scales than those used locally. The survey attempted to gauge the extent to 

which nurses claimed to assess patient's pressure sore risk, whether they could name a 

scale, and when they thought assessment should be performed.

Answers shown in Table: 3.16 show that the large majority of staff had heard of or used 

the most 'famous' scales. A small number of staff had also heard of or used some of the 

lesser known scales. In order to include Support staff in the question, the wording ('Have 

you heard of, or..') conceded the fact that they may not have been allowed to use a risk 

assessment scale themselves, that possibly being the prerogative of trained nurses.

Respondents were asked to state which risk assessment scale they used most. Answers in 

Table: 3. 17 indicated that the majority claimed to use the Pressure Sore Prediction Score 

(PSPS), in line with local guidelines. A sizeable proportion (one fifth of those who 

responded) still said they used the Waterlow Scale. At first glance, this might indicate that 

nurses used what they preferred, rather than what they were asked to use. However, 

questions did not specify a period in relation to usage, so it could be that, because the 

PSPS was only introduced in the previous year to the locality, nurses were referring to 

their past usage. Similarly, some nurses might have moved from clinical areas into such 

things as theatre and outpatients where they were unlikely to use any scale, but they stated
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their awareness relative to their previous position. Also, some staff could have just moved 
to work in this area.

Given that 254 staff had stated that they had heard of and used PSPS, and later only 200 

staff said they used PSPS most often, perhaps some had tried the PSPS and gone back to 

using Waterlow? Another explanation might be the fact that 90 of the respondents were 

Support Workers, and others worked in non-clinical situations. 326 were aware of PSPS, 

though they did not use it often. Perhaps the most intriguing issue is why so many nurses 
still used Waterlow most often, even though the policy recommended something else?

Although no detailed investigation of reliability of scales was attempted in this study, 

questions Q17 and Q18, asked where staff thought the patient was at greatest risk. The 

majority of respondents recognised that the hospital setting, and particularly elderly care, 

where risk factors of mobility and age predominate under circumstances of severe illness 

or dependency, are areas of highest risk (Table: 3.18 and Table: 3.19). Just over a fifth 

expressed uncertainty, but orthopaedics was ranked lower than surgical, and intensive care 

and acute medical even lower. This implies that people are concentrating on age as a risk 

factor, rather than immobility or acute illness. In fact, these latter two, are probably more 

likely contributory factors than age in itself (Clark and Cullum, 1992).

Question 18 (which place is the patient more at risk, Table: 3.19) could have asked 

participants to rank the different options rather than choose only one. But it did indicate 

that, when 'forced' to make a choice, people are more likely to focus on the patient's age 

in association with pressure sores.

Proportionately more community staff thought that the hospital was the setting in which 

patients were most at risk (Table: 3. 20). The hospital staff thought the patient's home was 

implicated more than did their community counterparts. One possible explanation for this 

is that each set of staff attribute 'blame' or intrinsic hazards to the environment of their 

counterparts. Alternatively, they could think the nursing care elsewhere is inadequate to 

prevent sores, or that there is insufficient knowledge or equipment in the other place. 

Further study of this finding is recommended.
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A number of questions were put regarding if and when a risk assessment scale should be 

used. Responses are shown in Table: 3. 21. Results support the view that staff are 

discriminating in there timing of risk assessment. Overall, they agree that a risk assessment 

scale is useful, but they do not advocate routine use e.g. by assessing every other day, or 
once a week.

Knowledge scores

The pragmatic way to assess sufficiency of knowledge is to assess whether staff agree with 

three or four prime factors for which evidence is strong. It can be seen from various 

knowledge results (e.g. Table: 3.11) that the majority expressed similar opinions about 

the possible impact of the main factors implicated in pressure sore development.

There was no significant difference in mean knowledge score between staff who stated 

they had only pre-registration education in the subject of pressure sore prevention, and 

those who only had post-registration teaching in it (Table: 3. 22). However, those who 

had both training opportunities scored significantly higher than those who had none 

(Mann-Whitney U test, U = 3504.5, 2-tailed p = .008). This may support the benefit of 

pressure sore education. But Hulland (1985) concluded that a lot of learning is done 

informally, nurses depending on their colleagues for information about prevention and 

treatment. Consistent with her conclusion that there was little variation in knowledge 

levels between different grades of staff, the range of mean scores in this study was narrow 

(46, no training, to 53 both pre- and post- registration).

Trained staff had significantly higher knowledge scores than did support workers 

(Mann-Whitney U test, U = 8286.5, 2-tailed p < .001) (Table: 3. 23). Further, none of the 

mean departmental knowledge scores were notably low (Table: 3. 24). No significant 

difference was detected between hospital and community staff mean score (Table: 3: 25).

There were no significant differences in knowledge score of staff in terms of years they 

had been qualified. Table: 3. 26 shows that there is still a tendency for staff who had been 

qualified longer, to have lower knowledge scores. The population showed more job 

stability than expected, approximately 60% had been in their present post for five years or

more (Table: 3. 27). There was no significant difference in the mean knowledge score
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when staff in post for 3 to 5 years were compared with those in post under 1 year. But 

those in post over 5 years had significantly lower scores than those in post 3 to 5 years 

(Mann-Whitney U test, 2-tailed p = .001). This could indicate that their knowledge may 

need updating after 5 years. This contrasts with the Mockridge and Anthony findings 

(1999) where senior nurses scored higher relative to junior nurses in a pressure sore 

healing and treatment score.

Knowledge scores, formatting and methodology issues

There was no neutral option in the survey, because it was designed to reflect the fact that

staff are usually faced with a decision and would act in accord with their instinct.

An argument against forced-choice is that people tend to make a response that is regarded

socially desirable (Crown and Marlowe, 1964). Here, the list of questions could be

considered too technical for that to be a problem. For example, friction as a contributory

factor to pressure sores hardly lends itself to a socially desirable connotation. Similarly, a

nurse might conceivably suppose that agreeing that NHS mattresses are a contributory

factor, is socially undesirable: but I doubt it.

There is no consensus on whether a 'no opinion' or 'unsure' column should be included in 

the Likert scale (Polit and Hungler, 1995). The problem is that 'no opinion' and therefore 

declining to answer could disguise the fact that the person has no knowledge of the 

subject. In pressure sore prevention, though, opinions can lead to clinical consequences 

for good or ill. Nevertheless, it is acknowledged that people may express an opinion or no 

opinion, and still take no action, or no unsafe actions.

A reliability check of knowledge scores could be gained by re-testing this section for the 

whole population including a 'don't know' column, then comparing their answers with the 

initial forced-choices. Against this is the fact that some will have discussed the 'right' 

responses, also, there might be a lower response rate, and it would require a separate 

mailing. Secondly, a same size population could be sought elsewhere with similar 

demographic characteristics. This would indicate a normative response for knowledge and 

opinion about the factors: for comparison with the original sample. But, it would entail 

enlisting another population, obtaining ethical approval, administrative costs, and
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questions as to whether any other population would have significant local variation in 
these and other aspects of this survey.

Thirdly, a stratified sample of the original respondents could be sent the page with the 

additional column. This would enable direct comparison with their previous answers, and 

might reveal characteristics regarding the strength of their opinion versus their 

acknowledgement that given the choice they don't in fact know the answer.

Fourthly, a stratified sample could be drawn from another locality. This would not show 

direct comparisons with the initial data, but would give a representation of the answers one 

might have expected. Further study could assess whether regional variations exist, and in 

what way these affect clinical practice when other factors such as equipment availability 

and demographic differences have been accounted for.

Where did education on pressure sores take place?

Analysing questions on time given to pressure sore education in the classroom and clinical 

settings (Q6 and Q7; Ql 1 and Q12) left a feeling of uncertainty as to whether respondents 

had been able meaningfully to separate clinical and classroom teaching. This had not been 

noticed on the pilot study. On the other hand, it was not really necessary to find this out to 

judge whether they had enough knowledge relative to the expert consensus. An 

improvement would have been to have separate sections devoted to either classroom 

education or clinically-based training.

The cumulative frequencies of percentage of those who answered the questions (as 

opposed to leaving it blank) indicate that the majority of staff had more than three hours, 

but less than six hours total education on pressure sore prevention in either setting (Table: 

3. 6 to 3. 9).

The impact of advertising and Company Representatives has been mentioned by Bale 

(1989) as an important source of knowledge on products for community nurses, and it 

would be interesting to evaluate whether there is a differential uptake of information 

relative to demographic or speciality differences. For example, do surgical nurses 

incorporate new products into practice more than the community nurses do, and is this
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related to amount of contact with advertising or representatives? Similarly, further study 

could be done on how the patient's compliance or preferences for treatment interact with a 

nurse's knowledge of what the 'best' treatment is for them. How much does emotion, 

belief, logic, ritualised practice, past experience, and locus of control affect use of 

nursing knowledge of pressure sore prevention or treatment? Further, how important is 

the subject of pressure sores to staff as compared with other ward priorities: and does a 

feeling of hopelessness regarding the inevitability of deterioration of sores make nurses 

lower their ambitions for particular patients (as Hulland, 1985, suggests)? Some of these 

questions are addressed in the following sections on locus of control and integration of 
different arms of the study.

Confidentiality

Concern was voiced by two nurses (who had themselves already responded) that if the 

questionnaire had been confidential, it would not have been possible to know that certain 

people had not replied. They still remained sceptical after a discussion about the 

difference between confidentiality and anonymity, and an assurance about the use of a 

serial number. One senior clinical nurse refused to fill in the survey on the basis that it 

would be easy to identify her.

Summary

The survey involved a cross-section of nurses and support workers in different settings. It 

is concluded that this has extended the body of knowledge on knowledge and opinions of 

pressure sore aetiology, use of risk assessment, and recommendations for equipment. In 

particular, it is believed that it is a new source of information on different knowledge 

levels between specialities, and for support workers. It is also a UK nursing and support 

worker population study, where no other has yet been reported.

Opinions seemed relevant and acceptable in terms of confluence of agreement with what is 

considered by experts and literature to be safe practice. There are also indications that they 

are willing to disagree with either an aetiological factor, or routine use of risk assessment. 

The methodology therefore appears to have produced more than enough information to 

conclude that nursing staff do have sufficient knowledge of aetiology, equipment usage, 

and risk assessment. The majority can make good recommendations on the basis of their
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assessment in relation to the main aetiological factors. Therefore it is hard to conclude that 

lack of knowledge is a major contributor to pressure sores. Perhaps the problem is not 

about how much knowledge they have, but is to do with the theory practice gap?

The next stage of the study investigated the possible implications of perceptions of 

organisational and personal control. Halfens and Eggink (1995) conclude that for some 

nurses 'their knowledge about the involvement of the patient in prevention is less than their 

own belief in its usefulness (of prevention techniques)'. Similarly, the nurse doesn't know 

the recommendations about what the patient can usefully do, but believe that they could 

actually do something. The latter is consistent with Hulland's (1985) observation that 

'nurses are quick to abandon hope of preventing pressure sores, regarding them as 

inevitable.' Perhaps there are different opinions on control of pressure sore prevention 

amongst staff? This would be investigated in the next part of the study.

Bearing in mind the Hergenroeder, Mosher and Sebo study (1992) which contended that 

experienced nurses could clearly identify patients at risk of pressure sore formation by a 

simple 'yes' or 'no' related to routine admission details, one must question whether or not 

prescription of care is more to do with a sense of responsibility and diligence, rather than 

simply a factor of nursing knowledge. In other words, nurses may know what to do but do 

not feel compelled or able to put this into practice.
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Section Four: Locus of control literature

Introduction

This section describes the construct of locus of control and how it affects personal 

attitudes and behaviour. There is a large number of published papers describing various 

situations and different groups of people for which locus of control has been tested. Due to 

limitations of space, only a synopsis of the range and scope of studies is given, and 

attention is assigned to papers which affect the methodology and conclusions of locus of 
control measurement in this study.

Some statements may appear to be value judgements (e.g. 'low achievement children') but 

they are not intended as such, and simply reflect the terminology of papers which were 

written in a United States context of the 1960's and early 1970's. Nothing should be 

inferred from gender references unless otherwise explained. The term 'locus' is generally 

used as an abbreviation of'locus of control'. The words 'internal(s)' and 'external(s)' also 

refer to a person's predominant locus of control.

Search strategy

A literature search was conducted, starting with Medline (1966 to Sept. 1999), CINAHL 

(1982 to July 1999), EMBASE, and BIDS databases. Keywords used (with derivations and 

combinations) were: locus of control, attitude measurement, health beliefs, health values, 

nursing psychology, pressure sore prevention. It was restricted to articles, abstracts, and 

reviews in English. Hand searched journals included: the Journal of Advanced Nursing, 

Professional Nurse, British Journal of Nursing, Social Science and Medicine, 

Psychological Review, and the Journal of Consulting and Clinical Psychology. 

Bibliographies and references from the acquired articles provided further relevant sources.

What is 'locus of control'?
The phrase 'locus of control' springs from an idea of Julian Rotter's (Lowery, 1981. 

Norman et al, 1998). Lefcourt (1991) attributed the first locus scales to Phares (1955), and 

James (1957). It stems from Social Learning Theory (Rotter, Chance, and Phares, 1972) 

(sometimes referred to as Social Cognitive Theory. AbuSabha and Achterberg, 1997). The 

theory explains how humans learn to fit in and to interact with groups of people. Learning
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commences from birth, and is influenced by the beliefs and behaviour of others in different 

contexts. Social Learning Theory postulates that a person's expectations will follow a set 

pattern, though not without the possibility of reorientation (Dufault, 1985. Lefcourt, 1991). 

t is about personal expectations when approaching situations previously dealt with 
(Rotter, 1966).

Expectancy is learned behaviour (Rotter, 1966). Having experienced an event, a person 

develops the expectation that there will be a predictable control of outcome next time (op 

cit.). Expectancies may be reinforced and strengthened by someone or something 

('reinforcements'), and will tend to confirm what approach should be taken in the same or 

similar situations (ibid.). Failure of reinforcement sequences will reduce or extinguish an 

expectancy (Rotter et al, 1961), and a different approach to a situation can be developed 

(Rotter, 1975). Hence, it is possible not only to break the cycle of reinforcements, but to 

extinguish their effects.

Broadly, people fall into two categories: namely, 'internals' and 'externals.' For internals, 

the general expectation is that outcome is essentially contingent upon their own behaviour. 

For 'externals', it is expected that outcomes are influenced or controlled by: chance, or 

powerful others; but not essentially by their own behaviour. There is a continuum of belief 

from extreme internality to extreme externality. Some papers (e.g. Lefcourt, 1966) avoid 

using the categorical use of the word 'internal', preferring to say 'low external.' This can 

be very cumbersome, and makes such literature pedantic and difficult to read. Another 

caution is that the term 'locus of control' is sometimes transmogrified into something else, 

such as 'achievement responsibility' (Crandall et al, 1962).

Characteristic responses from both main types

Internals: "/can control the outcome; nobody can make me do something I don't 

want to; don't tell me it is just bound to happen".

Externals: "/can't control the outcome; they control what will happen; anyway, it 

will happen if it is going to happen".
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One misunderstanding is that locus of control is simply about who or what exerts control 

over a situation (Rotter, 1975). But it is about perceptions of reinforcement of control 

expectations, not about power or management structure. Locus of control is to do with 

expectation, not motivation. In other words, regardless of the outcome, a person expects 
that their acquired control beliefs will be reinforced. It is a personality variable associated 
with beliefs, rather than decisions. People have formed a belief about the control of a 

situation, and expect that their belief will turn out as predicted. Therefore, social learning 
is about the locus of control of reinforcement. Loosely, the 'reinforcers' are 'chance' (or 
fate), 'powerful others', and 'self.

Locus of control is both a general personality trait, and specific to context (Paulhus, 1983. 
Norman etal, 1997). It is described as 'domain-specific' (Furnham and Steele, 1993. 

Norman et al, 1997). For example, a person's control expectancies may be highly internal 
in terms of health, but external with respect to control of their social context. This has led 
to the development of measurement scales for locus of control in e.g. health (Wallston and 
Wallston, 1981), whereas the initial Rotter Internal-External Scale (1966) was to assess 
generalised (social) expectancies.

When reporting locus of control results, authors have stressed the importance of 
accounting for the effects of value attributed to an outcome or reinforcement (Feather, 
1967. Rotter, 1975. Wallston etal, 1976. Lau and Ware, 1981. Furnham and Steele, 1993). 

This is best explained by an example. For instance, a person who believes that they can 

personally control their blood pressure, and values this as a means of preventing a stroke, 

may take up more leaflets on hypertension than a person who believes they also can 

control blood pressure, but do not value the same (cf. Wallston, Maides and Wallston, 

1976. Stanton, 1987). Another important point is that decisions taken in certain situations 
may be influenced not just by personal locus, but by whatever alternative behaviours may 
be available in a particular context (Rotter, 1975). For example, if one wishes to predict 
that an 'internal' is more likely than an 'external' to go on a protest demonstration, one has 

to take account of what else they might prefer to do (op cit.).
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Age and sex differences

A he present study was designed to investigate whether locus of control might be a factor in 

explaining different pressure sore prevalence rates. It was judged necessary to review 

whether personal locus of control perceptions might be generalisable across the working 

age group, and whether gender effects might be a confounding variable. Caution is needed 

when comparing studies because they all use different locus of control scales, or construct 

their own. Further, age is not usually the primary focus of the research, but is mentioned 

amongst other findings. The following table (Table: 4. 1) summarises results from some 

papers.

Ta >le: 4.1 Summary of studies referring to age, sex differences, and locus of control

Study aim Sample Conclusions

Ryckman and 
Malikioski, 1975. 
effect of age on locus

100 college students and 
383 adults. Age range 
21-79

College students 'least 
internal'. People in 50's 
'high powerful others'. 
People in 40's 'high 
chance externals'

Neaves, 1989. various 
characteristics 
including age and 
locus

91 student nurses, 88% 
between 18 and 30yrs old

Significant correlation (rs 
=.23, p = .05)* higher 
internality, higher age

Smith and Draper, 
1994. Locus and other 
aspects, including age 
correlation with locus

32 patients in mixed 
surgical ward; and 21 
nurses

No association between 
age and desire for control 
in either patients or staff

Mirels, 1970. sex 
differences in locus

159 college males and 157 
college females

Factor analyses show 
similar loadings using I-E 
Scale

Tolor, 1978. sex 
differences in locus

42 men and 44 women; age 
range 18-69, mean for 
males 34.2 (sd 12.02) for 
women 38.5 (sd 12.87)

No significant sex 
differences found

Strickland and Haley, 
1980. sex differences 
in locus

200 college males and 200 
college females

Factor analyses show 
similar loadings using I-E 
Scale

rs is the symbol for Spearman correlation coefficient. Perfect correlation between two 
variables = 1.0. This method is explained more fully later.
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ktrickland and Haley (1980) conclude that there are sex differences in terms of responding 

differently to items on the Rotter I-E Scale (op cit.) but mean scores are similar. Locus of 

control internality should not be assumed to reduce as age increases in fact, it is generally 

the converse (Zutokynski and Levenson, 1976. Reinsch, 1979). No significant gender 

differences were found in the following studies: Rotter and Mulry, 1965. Hall, Joesting 
and Woods, 1977. Hersch and Scheibe, 1967. Krampen andNispel, 1978. Zutokynski 
and Levenson, 1976.

Levenson (1981) writes that there are intriguing but inconclusive results regarding: 'the 
degree to which a consistent upbringing is related to internality, the relationship of parental 
protectiveness to locus of control, sex differences in internal control - home environment 
relationships, and the relative influence of mothers' and fathers' behaviour on control 

expectancies of children.' It is likely that parental views affect the locus of control of 

offspring (MacDonald, 1971), but this can be both to promote similarity of view as well as 
contrasts.

Overall, the evidence that males and females differ in their locus of control is equivocal 

(Crandall et al, 1962, 1965. Tolor, 1978). A person's general locus of control can change 
in association with differing periods of their life, and is associated with their personal 

circumstances (Ryckman and Malikioski, 1975). There is a tendency for women to expect 

more strongly than males, that powerful others control life (Levenson, 1972. Mahler, 

1974). Maternal influence and nurture can promote internality in boys, but externality in 
girls (Levenson, 1973. Dweck and Repucci, 1973. Nicholls, 1975. Gregory, 1978. 

Brewin and Shapiro, 1984).

Several papers reported differing locus of control beliefs between ethnic groups (Graves, 
1961. Lefcourt, 1965. Lefcourt and Ladwig, 1965. Lefcourt and Ladwig, 1966. Hall et al, 
1977). There is no support for the idea that race is instrumental in the formation of 

personal locus of control. Even so, such differences that do exist across cultures are likely 

to be a result of societal expectations and roles. The point is that locus of control is 

affected by societal pressures, and is not racial per se.
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Intelligence and educational level

Intelligence quotient (IQ) appears only to be associated with internality in that people with 

higher IQ have different strategies for coping with success and failure (Dialer, 1961). IQ 

does not have a causative relationship to locus of control (Battle and Rotter, 1963). 

However, it has been found that higher educational level of attainment is associated with 

more internality, less belief that powerful others are in control, and less belief that 'chance' 

is in control (Bialer, 1961. Phares, 1965. DeVellis et al, 1980. Smith and Draper, 1994). 

Note that educational level, not level of knowledge is the issue. Even when a person 

knows that they do not have enough information (e.g. on hypertension), they will not 

necessarily seek to remedy this, irrespective of locus of control (Wallston, 1989). DuCette 

et al (1972) found some evidence that intelligence and cultural background interacts to 

affect how children explain the locus of control of failure, but that this needed further 

elucidation. Some have postulated that the explanation could be socio-economic, in that 

middle-class people are consistently more internal than are lower class people (Battle and 

Rotter, 1963. Lefcourt, 1976. Phares, 1976). More opportunites and therefore different 

reinforcements are said to be available to those with more life experiences (Rotter, 1975).

Emotional aspects of locus of control

Perception of control has been shown to affect emotions (Lazarus, 1966. Houston, 1972). 

Studies have focused on types of emotion and their relationship to locus of control e.g. 

depression (Abramowitz, 1969) or anxiety (Lazarus, 1966. Houston, 1972). Some have 

used groups with medically diagnosed psychiatric conditions as experimental controls. For 

example, Costello (1982) surveyed many papers which reported a consistent association 

between stress and externality. She concluded that there was evidence that the type of 

depression found in students who are otherwise functioning normally, is on a continuum 

with that found in the psychiatric population.

One problem in comparing the findings of studies on emotions is that authors have 

conflicting views on how to define and measure the emotion relative to 'normality'. For 

instance, Naditch, Gargan and Michael (1975) claim anxiety is simply a normal response 

to life situations (Naditch, Gargan and Michael, 1975), hence, you cannot classify people 

as anxious and non-anxious in an experiment (as is implied by Costello later in 1982). The 

question as to whether belief in external control produces anxiety, or vice versa, has not
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been definitively answered. Literature supports the conclusion that perception of control 

can affect personal mood and coping mechanisms, with internality being more adaptive,

proactive, and less prone to morbidity (Gore and Rotter, 1963. Rotter, 1966. Lefcourt, 
1982).

bmotion is a product of expectations and outcome, and because externals tend to attribute 

outcomes to chance, and do not have such well-defined expectations as internals, less 

energy is invested in the emotional components of events. Internals and externals deal with 

emotions in different ways. Internals tend to have greater preoccupation with an emotion, 

whether it is happy or sad (Rotter, 1966). On the whole, internals are more positive than 

externals (Abramowitz, 1969. Naditch, Gargan and Michael, 1975. Johnson and Sarason, 

1978. Abramson, Seligman, and Teasdale, 1978. Costello, 1982).

Behaviour

Internals as compared with externals tend to be more predictable and less variable in 

behaviour (Hersch and Scheibe, 1967). If something is seen to be dependent on skill, 

internals take more persuading that it is not, and will therefore persevere with a task longer 

than externals (Phares, 1957. Rotter, 1966. Lefcourt, 1966. Julian and Katz, 1968. 

Houston, 1972). The rationale is that internals are trying to find a pattern to use in control, 

and externals do not need to bother because they do not control the outcome. On the other 

hand, internals are quicker at simpler decisions, preferring to rely on their own judgement 

rather than to take a lead from somebody else (Liverant and Scodell, 1960).

Internals believe decisions lie with them (Crowne and Liverant, 1963. Sherman, 1973. 

Strickland, 1978), and they apply their experience of both failure and success, generalising 

old solutions to new tasks, tenaciously attempting to do so because they believe their own 

skill will resolve a problem (Phares, 1957. Rotter, 1967. Lefcourt, 1966). Further, they are 

more autonomous in decision-making, and perform better when determining their own 

actions (Crowne and Liverant, 1963. Lefcourt, Lewis and Silverman, 1968. Sherman, 

1973).

When given more autonomy externals perform poorly, with longer reaction times 

(Cromwell et al, 1961). Externals may need reassurance of authority to take an action
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(Batey and Lewis, 1982). They believe that outcomes are not determined by their own 

actions (Lefcourt, 1991), and exhibit behaviour (as opposed to concealing it) 

demonstrating belief that the locus of control is elsewhere (Neaves, 1989. Phares, 1976).

In contrast, some people give the appearance of believing that control lies elsewhere, but 

act as if it is within them. This is known as defensive externality (Hochreich, 1974. Rotter, 

1975. Wallston and Wallston, 1982. Dawkins and Furnham, 1989). Such a person is 

characterised by being less trusting than their internal colleagues, likely to attribute blame 

for failure to other people and to chance, and probably more liable to depression. On the 

other hand, if an outcome is viewed as successful, they will accept more responsibility for 

it (Gregory, 1978. Brewin and Shapiro, 1984). Occasionally they will act on either extreme 

of the internal-external continuum, and their reactions show greater variability than do 

those of true/congruent externals. Caution has to be exercised not to assume that what the 

person says is what they do.

Power and influence

Internals and externals tend to use power in different ways. Hjelle (1973), investigated the 

relationship between locus of control and the use of either coercive or expert power. 

Coercive power essentially means the use of threats of negative sanctions for failure of 

compliance. Expert power implies the use of instructions or hints. Internals are more likely 

than externals to attempt persuasion, and the latter resort to coercion (Goodstadt and 

Kipnis, 1970. Goodstadt and Hjelle, 1973).

More influence on outcomes is exerted by internals than externals (Phares, 1965. Biondo 

and MacDonald, 1971. Ritchie and Phares, 1969. Rotter, 1966. Ruble, 1976). This has 

been tested in various studies where internals acted as the 'supervisor' of others. It was 

shown that people persisted with a task for longer when supervised by internals than by 

externals. Additionally, groups of people will persevere in a task longer if they are lead by 

an internal. Further, internals can effectively change the opinions of externals, both in 

frequency and magnitude (Biondo and MacDonald, 1971. Ritchie and Phares, 1969. 

Rotter, 1966. Ruble, 1976. Neaves, 1989). When faced with the need to plan a situation, 

internals become less frustrated when they are involved in the planning decisions, and 

externals prefer being presented with a plan.
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Risk-taking

No papers were identified that measure the relationship between locus of control and 

risk-taking in the clinical context. This aspect of locus of control has generally been tested 

m relation to experimental betting situations (Liverant and Scodell, 1960. Rotter, 1966. 

Lefcourt, 1966). Psychological experiments have shown that internals tend to have 

different strategies to externals in situations of perceived risk (Lefcourt, 1966). Though an 

internal will take more risks than an external would, they tend to do so after weighing the 

probability of success. Even when a situation is likely to be chance controlled, the internal 

is inclined to believe that they can influence outcome, though this may not reach 

significance (Liverant and Scodell, 1960. Lefcourt, Lewis and Silverman, 1968).

Wolk and DuCette (1974) concluded that the internal uses 'his cognitive system to extract 

information (intentional task) and then to use this information more efficiently (incidental 

learning).' Internals have 'more active attentional processes, more intensive, efficient 

structuring of environmental stimuli, and more extensive use of all potential sources of 

information' (op cit). However, under conditions of ambiguity the external deals with 

components of a task as if they are discrete. Hence strategy is neither developed nor 

carried over into other circumstances.

Expectancies in relation to positive and negative outcome

Perception of control is affected by whether outcomes are likely to be positive or negative 

(Gregory, 1978. Brewin and Shapiro, 1984). Internals work harder to preserve their 

self-esteem in the face of a possible negative outcome than would externals. Another 

factor is that people may be internal relative to successful outcomes, but external in terms 

of negative ones; and vice versa (DuCette, Wolk, and Soucar, 1972. Bradley, 1978. 

Zuckerman, 1979). To validate locus changing relative to positive or negative outcome 

Seligman et al (1979) demonstrated that depressed people show the opposite traits, 

namely, internality of attribution when the outcome is unsuccessful, and externality when 

successful.

Anxiety can be evoked by giving responsibility for control to a person who does not want 

it, especially when the outcome might be negative (Burger, 1989). It may lead them to 

relinquish control, or perform worse than they would normally when not attempting to
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preserve their self-image (Arkin, and Baumgardner, 1985). People may even try to 

handicap themselves by placing obstacles in the way of control over a situation 

(Rothbaum, Weisz and Snyder, 1982). Self-defeating behaviour, withdrawal, and passivity 

can result, as a mechanism to protect oneself from disappointment (op cit.).

Changing locus

Control expectations can be changed (Phares, 1957. Foulds, 1971. Diamond and Shapiro,

1973. Martin and Shepel, 1974. Moser, 1975. Parks et al, 1975. Dufault, 1985). 

Essentially, change techniques involve helping an external to recognise their power to 

change a situation or expectancy: trying to overcome feelings of past failure that stops 

them attempting to produce change in the present (MacDonald, 1972). It is a process of 

re-education. For example, Lynch, Ogg and Christenson (1975) confirm changing locus 

from externality to internality in relation to vocational and career aspirations amongst 

students through group activities in a life-planning workshop.

A study by Grover and Tessier (1978) found that the majority of students struggling with 

academic problems tended to be at the extremes of either internality or externality. Further, 

they were more rigid in approach, and unwilling to change their perceived locus of control. 

Internals tend to do better in a relatively less structured situation than externals. Internals 

want to control the situation and are more resistive of attempts to change them, whether 

these are blatant or subtle (Rotter, 1966).

There are indications that students (including medical and nursing students) change 

towards more externality in training (Diamond and Shapiro, 1973. Martin and Shepel,

1974. Parks et al, 1975. Grover and Smith, 1981. Dufault, 1985). The evidence is limited, 

and would bear further investigation in relation to whether changes in locus towards 

externality during student nurse training affects professional socialisation and clinical 

outcomes. More work is needed to establish how professional locus of control can be 

changed, and to plot the consistency of change longitudinally.

Adaptability to change
It has been assumed that internals would be more adaptable to change because they

recognise their part in the change process (whereas externals would not see any point in
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investing effort in something that is controlled by powerful others or chance). But there are 

indications that subtle attempts at change are resisted by internals more than externals: 

internals tend to be less prone to conditioning, and deny susceptibility to being influenced 

(Getter, 1966. Strickland, 1970). Literature supports the view that internals are more 

adaptable only when they put high value on the need to change (Rotter, 1975. Furnham 

and Steele, 1993). Gore and Rotter (1963) point out that simply desiring an outcome may 

not be enough to make a person go against the grain, regardless of their locus of control. 

Account must be taken of what majority opinion means to the person in terms of 

willingness to fail, be rejected, and possibly punished. Caution has to be exercised not to 

assume that a person's expressed desire to change is carried out in practice.

Locus in health and disease

Locus of control has been extensively reported in terms of both health beliefs and 

activities, and across the spectrum of age, gender, and disease (Wallston and Wallston, 

1981. Wallston, 1989). Furnham and Steele (1993) give normative data for a list of 28 

health related locus of control scales; whilst Wallston and Wallston (1981) give many 

more. In general, higher internality is associated with satisfaction, positive self-concept, 

and maintenance of health activity. Health locus of control is fairly stable in life (Lefcourt, 

1991), but also depends on whether a person expects that they can alter the course of a 

condition (DeVellis et al, 1980). Usually, the more severe the condition is perceived to be: 

the more likely an 'external' is to think they can do nothing about it (Lau, 1982). Internality 

is strongly associated with self-care behaviour (op cit.). There are indications that people 

who have become institutionalized may expect powerful others to be in control of various 

situations (Smith and Draper, 1994).

Reid, Haas, and Hawkings (1977) did two studies to compare self-concept between 

institutionalised and noninstitutionalised elderly people. They adapted locus of control 

from the I-E Scale to include relevant interests and environmental issues, as well as 

incorporating a measure of outcome valence (value) in their experimental design. Nurses 

in residential and nursing care settings were asked to fill in a 7-point semantic differential 

rating of happiness and assertiveness as it applied to the subjects. The first study showed 

'a prominent difference exists among males and females (p < .002) in the relationship 

between locus of control over desired outcomes and (positive) self-concept' (males
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exhibiting more internality). They observed that the study was consistent with others, and 

had added to it in terms of stronger statistical evidence because a situation-specific 

measure was used, including an outcome value assessment. Unfortunately, the statistical 

methods are not fully described, but appear to be mainly Pearson correlation coefficients 

(strength and direction of association between variables) and Cronbach's alpha (internal 
reliability of their scale).

In the first study, nurses on the residential floors rated the patients as more internal than 

did the nurses on the nursing care floors (p < .01). This might imply a relationship between 

dependency, locus of control, and nursing or patient attitudes. In other words, do patients 

become more external because of the illness, the setting, or the nursing approach? 

The second study was to test the reliability and validity of the first, with an additional 

attempt to examine the possible effect of institutionalisation on locus of control. As in the 

first study, a difference occurred between males and females in that locus of desired 

control correlated with positive self-concept for males (r = .42, p < .004), but failed to 

achieve statistical significance for females (r = .13, p < .16). Comparing the results of 

correlations between positive self-concept and locus for inside and outside institutional 

care showed the following correlations: for independent people, r =.12, p < .34; for 

institutionalised, r = .31, p < .006. The researchers concluded that, although there were no 

differences between independent people and the institutionalised ones regarding desire and 

expectancy of outcomes measured (e.g. desire for, and importance of, such things as being 

allowed free visiting and certain types of independent choice), the same outcomes were 

more pertinent to the positive self-attitude of residents of homes for the elderly. In short, 

the lower the perceived control, the more negative the self-concept.

Seeman and Evans' (1962) study of tuberculosis patients is one of the most frequently 

cited papers on locus of control and health. A sample of 887 usable questionnaires 

(70.28% response) were obtained. It shows how these patients can adopt a position of 

helplessness in relation to the disease. They hypothesised that a patient's sense of 

powerlessness or personal control influences their learning about the disease. This was 

stratified in terms of ward environment, gender, race, 'medical performance' (same 

personnel and ward routines), and the final sample consisted of 43 matched pairs of white
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males either high or low on an alienation scale (high alienation equates with high 
externality).

The 'Alienation Scale' consisted of 12 forced-choice items reflecting a person's sense of 

being in control of their life, job, influence on government etc. None of the questions 

related directly to health, efficacy of education or information. In addition, a knowledge 

measure comprised of an adapted version of the US National Tuberculosis Association 

questionnaire on the disease. A further instrument was about 'reputed knowledge' and 

focused on what the staff thought the patient would know. They took the combination of 

the knowledge scores to be an indicator of performance/response, 'i.e. they indicate what 

the patient has learned, and what he does on the ward to reflect his knowledgeability' 

(acknowledging that there are other ways to measure this). Finally, a patient satisfaction 

questionnaire was incorporated gauging subjective knowledge of such things as equity of 

distribution of ward leave passes.

They demonstrated that high-alienated (i.e. external) patients knew less about their 

condition than did low-alienated ones. They were less knowledgeable about the nature of 

tuberculosis, the hospital staff thought them to be so, and perceived them as 'worse' 

patients than their counterparts. This was significant using a two-tailed test (t = 2.216. p = 

.05). Intelligence level and educational background was not judged to affect the result, but 

it was thought that the knowledge tests were possibly not sufficiently rigorous to detect 

more significant differences between groups. No significant correlations were noted 

relative to patient satisfaction. Contrary to expectation, it was the high-alienated group (i.e. 

external) that complained more about lack of information being given to them. They were 

more dissatisfied (not significant statistically). This group would have been expected to be 

less convinced that information was going to help them to affect the condition, given that 

there is a large amount of fate involved. The finding was taken to be a possible indication 

of the difference in active information seeking between the two groups (in that internals 

had sought more information and were satisfied with what they received).

Severity of illness and disability
Externals tend to adjust less purposefully to severe life-changing disability, irrespective of

whether illness or disability is recent or a long-standing, and whether it has been suffered
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by oneself or significant others such as family members. The chronicity or permanency of 

the disease affects locus in that the longer a person has had a disability, the more external 

they tend to become (Wendland, 1973). Externality is said to lead to the belief that health 

is uncontrollable by powerful others, and is the outcome of chance (Lau, 1982. Mechanic, 

1964). The picture is not consistent, being complicated by variables such as ability, 

acceptance, and necessity of the patient to be involved in the control of their own 

condition (Strickland, 1978). Many papers illustrate this complexity. For example, Bruhn, 

Hampton, and Chandler (1971) found that though haemophiliacs tended to be more 

internal than 'normal' subjects, those with a more severe form of the disorder were more 

external than the less severe sufferers. Similarly, epileptics whose epilepsy started earlier 

in life tend to higher externality (DeVellis et al, 1980). It may be that the treatment of 

epilepsy has improved, and that those diagnosed and treated earlier developed limited 
expectancies of success.

Two other studies question the relationship between locus of control and how people view 

disability. MacDonald and Hall (1971) used a sample of healthy students to test views of 

social relationships and emotions if faced with various degrees of disability. Externals 

rated the latter as significantly more debilitating than did internals. The second (Lipp et al, 

1968) presented various disabilities tachistoscopically (rapid flashes of pictures) to 

'normal' and disabled subjects matched for age, sex, and locus of control perceptions. 

Times taken to recognise the pictures were recorded. The longer the recognition time, the 

more the person was assumed to be denying the disability. Disabled subjects who were 

externals recognised the pictures more rapidly than did internals, and the researchers took 

this to infer that the latter were more denying of disability than the externals.

Health behaviour and locus
Patients in poor health tend to perceive themselves to have less personal control over 

health (Lau and Ware, 1981). But, health locus of control beliefs are not affected by 

common fairly minor ailments and illnesses (Lau, 1982. Wallston & Wallston, 1982). In 

general, the more people practise self-care, the more internal their locus. Examples of this 

are: visiting the doctor or dentist, vaccinations, brushing the teeth, taking exercise, having 

a nutritious diet, and getting plenty of sleep (Lau, 1982).
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Discrepancy between expectancy of control and outcome can be measured by observation 

of health promoting behaviour (such as uptake of health literature, Wallston, Maides and 

Wallston, 1976). The latter investigated information-seeking in terms of health so as to be 

as situation-specific as possible. They hypothesised that:

'given the opportunity to gather information about a health problem which may or 
may not affect him/her, the internal who values health highly will seek more 
information than one who does not value health, or who holds external beliefs. 
That is, one who values a healthy life and believes that he/she can control his/her 
own health will perceive preventive information as being instrumental in meeting 
his/her goals.'

Combining an health locus of control scale and the Rokeach 1973 Value Survey, Wallston, 

Maides and Wallston (1976) gave messages about the danger of hypertension to college 

students (88 in the first part, then 97 in the second study). Despite the fact that all the 

subjects viewed their knowledge as less than adequate on a visual analogue scale, the only 

group that significantly took more pamphlets on the subject were high health value 

internals (p < .05). This was replicated in the second experiment. The hypothesis was 

supported for the Health Locus of Control Scale, but not for the I-E Scale. Davis and 

Phares (1967) outside the health context, had also found that active information seeking 

was higher amongst internals than for externals.

McFarlane et al (1980) hypothesised that effective personal coping mechanisms weaken 

the link between stress and illness (reducing the symptoms), as does support from social 

networks. They studied why some people, and not others, get ill under the influence of the 

same stressors. This involved a prospective study of randomly selected subjects (n = 517) 

from a family practice in Canada, over a two year period. Subjects were asked to keep an 

health diary, were interviewed every six months, and physician contact was documented. 

Measures included: the Recent Life Change Questionnaire (Rahe, 1974), the Rotter I-E 

Scale, the Multidimensional Health Locus of Control Scale (Wallston et al, 1978), a Social 

Relationships Scale (to measure the extent and helpfulness of the social network), the 

Langner scale testing subjective strain (Langner, 1962), and Rokeach's 1973 Value Survey 

plus additional questions on physical and mental well-being.

Preliminary analysis showed positive correlation between subjective strain and control 

over personal situation. When the person had total control over an undesirable event, there
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was no correlation with strain. However, when a person had no control over the event 

there was a strong correlation with the strain score (p<.001). Further, when the person had 
some control over the event, those that were anticipated were more likely to correlate with 
strain than those that were unanticipated. This relationship between locus of control and 
anxiety is supported by Watson (1967).

Kobasa (1979) also investigated how personality characteristics including locus of control 
might moderate the illness-provoking effects of stress. She studied two groups stratified 

from 837 executives (based on medians of episodes of stressful events and illness in the 
previous 3 years). The first (n = 86) reported high levels of stress and low illness. The 

second (n = 75) had high stress and high reported illness. Stress tended in other studies to 
be defined in terms of the demand for change in an average person's normal routine. Here, 
it is viewed more as a test of personal hardiness and fullness of life ('strenuousness of 
authentic living'). Hardy persons are said to have a belief that they can control or influence 
the course of events, feel deeply involved in life activities, and anticipate change as a 
challenge to develop. This involves decisional control, cognitive control (ability to 
appraise and interpret etc.), and a repertory of coping skills. Those without these attributes 
will succumb to illness.

Results from the self-reported battery of illness, stress, social adjustment, personality, and 
locus of control questionnaires were entered into a discriminant function analysis to 
weight the standard scores and compute a weighted equation for each variable. This 
produced significance at p < .001 level supporting the hypothesis that high stress/low 
illness executives are more in control (i.e. more internal oriented), more committed to their 
activities, and more able to accept challenges, than their high stress/high illness 

counterparts. This is consistent with the findings of Sandier and Lakey (1982), and 

Johnson and Sarason (1978), who found that 'there were significant correlations between 
life changes and both depression and anxiety, for subjects with an external locus of 

control, but not for subjects having an internal locus of control 1 . It may simply be that they 
are more willing to tolerate greater parameters of emotion: as claimed by Rotter (1966).
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Professional role and nursing locus of control

Though nurses have specific roles in society and in health settings, their personality is 

formed like other people's through socialisation occurring by learning what behaviour is 

acceptable in different life circumstances. Professional training including hierarchical 

coercion also has profound effects on behaviour (Menzies, 1970). Nurses tend to reflect 

the generalised expectancies of the public (Eachus, 1991). Shillinger (1983) is often cited 

in terms of locus of control and nurses, but does not provide evidence as such, nor adds to 

what can be found elsewhere. Rather, it is a paper that goes into detail about numerous 
sociological concepts.

Health professionals may be turned to as Powerful Others in order to directly control the 

effects of an illness (e.g. through surgery or prescribing medication). For externals, belief 

that powerful others control health, is associated with making significantly more visits to 

an health professional (Lau, 1982). One implication of this may be that professionals 

reinforce the belief that they control patient's health, a consequence being more patient 

dependency. Conversely, patients with higher internal locus do not expect that the 

professional has ultimate control, and may not avail themselves of advice and treatment 

when they ought to. Although one might expect pure internals (high belief that only self 

controls outcomes) to seek information and help, they don't believe it will work anyway! 

Hence, too much independence may be dangerous.

That the professional should be making decisions on the part of the patient is explicitly 

stated by Neaves (1989). She believes that as externality is significantly correlated with 

not taking decisions, this may compromise nurses' ability to act as a true professional. In a 

descriptive study of decision-making in senior student nurses (USA), in diploma and 

degree education (n = 91) Neaves found a significant correlation between an internal locus 

of control and decision making (rs - .21, p = .05). For her, externality in nursing may 

therefore be unhelpful.

Few studies have directly examined locus of control expectancies of health workers: only 

an handful have specified nurses. One study found that nurses tend to have a lower belief 

in powerful others than do patients (Smith and Draper, 1994). Caution is needed here, and 

replication of the findings on a larger sample (although Eachus found a similar pattern
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both with student nurses and student physiotherapists, 1990). Nevertheless, the implication 

is either that the nurses' attitude to what they and others can do for someone is realistic 

(and that the patient has unrealistically high expectations of the staff), or that the nurses' 

attitude to health professional's influence on health control is unreasonably low, and that 

they are selling short what they can achieve.

Smith and Draper (1994) compared the beliefs of 21 nurses and 32 patients on a mixed 

surgical ward. Several scales were used, including: the Perceived Control Scale (Wallston, 

1989), the Multidimensional Health Locus of Control Scale (Wallston et al, 1978), and the 

Krantz Health Opinion Survey which includes a sub-scale about desire for information 

about health (Krantz et al, 1980).

No significant differences or associations were found: in relation to perceptions of patient 

control following surgery, nor in relation to age, nor to grade and experience of nurses. 

However, nurses differed significantly from patients on the powerful others sub-scale of 

the multidimensional health locus of control scale, in that patients had an higher belief in 

the influence of powerful others on control of health (U = 120. p < .0002, 2-tailed). On the 

Krantz opinion survey nurses indicated a greater desire for information that did patients, 

'indicating a greater desire for involvement in health care' (U = 120. p < .0002, 2-tailed). 

Negative correlations between the health opinion scale, and the Powerful Others health 

locus sub-scale were also significant (Pearson's r = -.5526, p < .002,2-tailed). This 

implies that those who have a strong belief in the influence of powerful others over health 

have a low desire for control over their own health care.

Frerichs (1973) assessed locus of control of female associate degree nursing students in 

Illinois (n = 1,435), along with measuring self-esteem, age, and marital status. She found 

that there was a significant correlation between locus and age, the students above 23 years 

old being more internal than their younger counterparts (three way ANOVA, p < .05). 

Further, the married students were more internal than the single students (p < .01), also 

having higher self-esteem (p < .01).

Kosmoski and Calkin (1986) describe a study to investigate why nurses remain in their 

jobs. They were particularly interested in adult critical care units in the Midwest of the
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USA. Registered nurses (n = 214) were surveyed using a questionnaire containing 186 

items covering a number of variables related to organisational structure, demographics, 

satisfaction with work, and locus of control. Unfortunately, they used the Collins (1974) 
locus of control scale which describes the latter in terms of four dichotomies between 

world views described as: difficult/easy; just/unjust; predictable/unpredictable; and 

politically responsive/unresponsive. Though having impressive internal reliability 

coefficients this scale is rather hard to tie in conceptually with nursing intent to stay in 
their jobs. On the whole, the paper raises more questions about the investigators' 

sociological approach than it answers them in regard to locus of control. Furthermore, they 
concluded that 'locus of control appeared to exert only an indirect effect on intent to stay 
by influencing how nurses perceive aspects of their job and the unit structure.'

Schank and Lawrence (1993) investigated possible differences between 'health promoting 

lifestyle practices' in nursing (n = 38) and non-nursing students (n = 38); secondary to 

which was an examination of health behaviour and locus of control. The sample consisted 
of 76 junior and senior college students on a Women's Health Course. The mean age was 
24.5 years old (range rather than s.d. reported as 19 - 45); 82% were single; 92% 
Caucasian; 80% were employed, and 84% lived with others. The 'Self Health Appraisal 
Scale' was constructed out of other health promotion questionnaires to measure reported 
involvement with a range of practices such as smoking, pelvic examination, seat-belt 
usage, and others. Additionally, the Multidimensional Health Locus of Control Scale was 

administered to the sample (Wallston et al, 1978).

Analysis of variance showed no significant difference between mean number of lifestyle 

practices of the two groups and their health locus of control. Nurses were said to be more 
positive in terms of health with respect to less frequent alcohol intake, less use of illegal 

drugs, less junk food intake, more hours of sleep per night, and more use of seat belts. 
However, self-reports on these things might not reflect actual behaviour, and all may have 

wished to appear more positive to the investigators.

Nurses views of patients' locus of control
In a study by Mullins (1982) 21 registered nurses and nursing aides were asked there views

on residents (n = 228) in three nursing homes. 'Poor patients' (in essence people who are
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demanding) with high locus of desired control (high internality) were characterised by 

nurses as likely to be of relatively high age, poor functional ability, and poor subjective 

health. When a 'poor patient' was low in desire for control they were described simply as 

having poorer subjective health than others. The author concluded that patients who are 

functionally disabled internals might tend to complain more about the disability in the 

hope that it would be ameliorated, and in order to continue to maintain a sense of control 

they would tend not to conform to the desires of the institution. Thus, the nurses classify 
them as 'poor patients'.

Arakelian (1980) suggests that nursing diagnosis should take account of the patient's locus 

of control so that the nurse can find appropriate methods of helping patients to achieve 

goals. She proposes that methods of training patients in internalisation techniques may be 

a suitable focus for nursing research. But why not teach these to the nurses too?

Typology

Wallston and Wallston (1982) proposed a theoretical typology to describe possible 

interactions of sub-scales of locus of control of health, accepting that this was highly 

speculative, and experimentally untested. The notion of classifying people into 'types' 

gives rise to understandable anxiety, especially when people are stereotyped rather than 

respected for their individuality (c.f. Kibrick's disapproval of the wrong types for nursing, 

1963). But given three perceptions of locus of control (internality, chance, and powerful 

others), it was hypothesised by Wallston and Wallston (op cit.) that there could be eight 

theoretical personality types. These types were not necessarily 'relatively enduring 

characteristics of individuals', but rather that they could be used to describe belief patterns 

at one point in time. Further, it was thought that there may be situations in which 

combinations of control belief would have practical consequences. For instance, both 

physician and patient need to collaborate in controlling a disease such as diabetes mellitus, 

if both are type 1 (I alone control outcomes), there may be a clash. These types are 

described below (Table: 4. 2).
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Table: 4. 2 Theoretical typology of locus of control combinations proposed by Wallston 
andWallston, 1982.

Type

Pure Internal

Pure Powerful 
Others

Pure Chance 
External

Double External

Believer in Control

Type thought not to 
exist!

Yea-sayer

Nay-sayer

Control expectancies

High Internal; Low Powerful 
Others; Low Chance

High P; Low I; Low C

High C; Low I; Low P

High P; High C; Low I

High I; High P; Low C

High I; High C; Low P

High I; High P; High C

Low I; Low P; Low C

Comment

Own control is uppermost

Others perceived to control 
situations

Things 'controlled' mainly by 
fate

Powerful others and fate control 
situation

Most adaptive type, control 
resides with self or powerful 
others, not fate

Some things controllable, others 
are not

Response bias? Or, as above; 
and fate plays a part

Response bias? Or, questions 
don't reflect beliefs. Religious?

Rock et al (1987) reported two research studies to test validity and reliability of the 

typology, and an assessment of clinical utility of control types. In the first, cluster analysis 

was performed on a sample of 400 healthy undergraduates responding to the 

Multidimensional Health Locus of Control Scale (MDHLC Scale; Wallston, Wallston and 

DeVellis, 1978). The important distinction between cluster and factor analysis is that the 

former groups subjects across attributes, whilst the latter groups attributes across subjects, 

hi other words, the investigator has to set conceptually meaningful numbers of clusters 

(here, the specified 'types'), and numbers of attributes (here, sub-scale scores of the 

MDHLC Scale). Criteria were set for sub-scale scores (e.g. pure internal = internal 

sub-scale score > mean, chance and powerful others < mean, and so forth). At least 10 

subjects had to appear in a cluster solution to make it valid. Further tests to exclude 

ambiguity between clusters included using the magnitude and direction of means 

standardised to z scores reaching statistical significance when two z scores were compared
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(p < .10, 1-tailed). All these steps were checked for replicability by randomly dividing the 

sample of 400 into two groups of 200, then assigning each half to the opposite half s 

clusters to check for similarity. Results indicated clear correspondence between the 

Wallston typologies in six cases (i.e. all but pure powerful others, and the type thought not 

to exist). The pure powerful others type did not satisfy the inclusion criteria for the 

analysis, being short of subjects; and the other type had not been specified as an option. No 

statistical sex differences were detected. This is summarised below in Table: 4. 3.

Table: 4. 3 Clusters relating to Wallston typology of health locus of control (Rock et al, 
1987).

MDHLC cluster

Pure Internal

Double External

Pure Chance

Believer in Control

Yea-sayer

Nay-sayer

Number of 
subjects in 

cluster

112

56

64

40

72

56

400

Percent 
of 

Sample

28

14

16

10

18

14

100

The second study was a sample of 90 female students who were already participating in a 

larger study of reactions to a parent with cancer (half with such a parent, and half without). 

MDHLC scores were again entered into a cluster analysis as before, to perform a 

convergence analysis between results of both studies. A computer was instructed to 

simulate data derived from the results so that only one cluster appeared. Then, the cluster 

analysis was re-run. If the same solutions came out, this would challenge the veracity of 

the empirical data: discrediting the clusters. In terms of clinical utility of the typology they 

hypothesised that there should be a meaningful relationship with health-seeking 

information and behaviour (as measured on the Krantz Health Opinion Survey, 1980). The 

latter has been shown in factor analytic studies to have a moderate overlap with the 

MDHLC Scale (Wallston et al, 1983).
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Results confirmed the six cluster solution of the first study. Further, there was an high 

degree of convergence between solutions (modified Rand statistic correlation coefficient = 

.893). Repeating the statistical test criteria described above supported the validity of the 

construct and that it was not due to chance. Regarding clinical utility, an analysis of 

variance contrasted the mean scores for information-seeking and personal involvement in 

health care (from the Krantz Survey, op cit.) showing that these were significantly 

predictable in terms of which cluster (type) subjects were in (p < .0001). Additional 

computations were done to test for conceptually explicable agreement and disagreement 

between scores on different sub-scales. Believing that simple zero-order correlations 

would not reflect the multidimensionality of relationships between control and behaviour, 

the authors did a factor analysis including sub-scale scores as reflected in the clusters. 

Essentially, this significantly supported the view that grouping subjects according to 

clusters was a more accurate predictor of the individual's behavioural involvement in 

personal health care. For example, pure internals, yea-sayers, and believer in control 

differed in behavioural involvement in health (F = 7.271, p < .003).

Schank and Lawrence (1993) 'typed' a sample of nurses (n = 38) and non-nurses (n = 38) 

who had participated in an investigation of health promotion activities and health locus of 

control. They used the mean sub-scale scores to distinguish whether the person was high 

or low on a particular characteristic, and reported the following results as in Table: 4. 4.

Table: 4. 4 Schank and Lawrence sample of nurses and non-nurses in health locus of 
control types.

Type

Pure internal

Pure powerful others

Pure chance

double external

believer in control

yea-sayer

nay-sayer

rare

Nurse 
students (%)

26.00
14.00
6.00
7.00
7.00

21.00
10.00
5.00

Non-nurse 
students (%)

14.00
14.00
3.00

26.00
14.00

14.00
10.00
4.00

Total
(%)

20.00
13.30
4.00
17.30
10.70
17.30
9.30
8.00
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Values and motivation

Actions following from locus of control often depend on the value attached to a particular 

reinforcement (Feather, 1967b. Julian and Katz, 1968. Rotter, 1975). Rotter (1975), 

points out that one has to measure the valence attached to a reinforcement as specifically 

as possible. For example, students who took literature on prevention of heart disease were 
a mixture of internals and externals (Wallston, Maides, and Wallston, 1976). Some 

internals did not take information, and this was because they valued the disease less (on 

the Rokeach Health Value Survey, 1973). However, the majority who take up information 

are internals (op cit.). Though investigators have advocated the simultaneous measurement 

of locus of control and value attached to a reinforcement, few have done so. Of those that 

have, different definitions of value have been used, as well as various techniques of 
assessment and correlation.

Various methods have been used to measure value, varying in complexity. For example, 

Rokeach's (1973) value survey (see above), has been utilised in conjunction with locus of 

control measures to assess value of health relative to such things as a comfortable life 

(Wallston, Maides and Wallston, 1976). Perhaps the most important point is that value is 

held in relative terms, not absolute. Hence, comparisons have to be made between one 

aspect of importance or interest and another. Then the strength of importance and interest 

are held relative to perceived and actual outcomes. In short, the definition of value is often 

more complex than its measurement, as exampled by the construct of 'relative health 

value' (Kristiansen, 1986). It is computed by subtracting the value of 'an exciting life' 

from the value of'health', writes Wallston (1989). Hence, those who value health as an 

outcome more than an exciting life, will engage in recommended health behaviours.

Julian and Katz (1968) reported two studies to test whether the value attached to success 

was related to locus of control, but they did not achieve statistical significance, there being 

no differences between internals and externals. But, this may be an indication that 'value' 

is 'uncontaminated' by perception of control: one can value ideas or objects without ever 

being able to exert control over them. Further, if something that is valued is thought to be 

chance-controlled rather than skill-based (e.g. winning the lottery), motivation to control it 

is lessened (Feather, 1959. Feather, 1967). Belief in luck and fate has been correlated with 

passivity, lower productivity, ineffectiveness, defensive behaviour, preserving self-esteem
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in the face of failure, and powerlessness (Seeman, 1959). Hence, it would not be surprising 

to see a decrease in a person's motivation to control a situation if they were strongly 

external in relation to chance.

Wurtele et al (1985), investigating multidimensional health locus of control and enhanced 

health behaviours in undergraduate women, concluded that health value is a better 

predictor of health behaviour than locus of control. Brown et al (1983) similarly found no 

significant correlation between internality and positive health practices. Also that health 

value did not significantly relate with the other variables.

Summary

Locus of control of reinforcement is a robust construct. It illustrates that people have 

differing expectations of how outcomes will be controlled, by themselves, by powerful 

others, and by chance. The construct can be seen in general personal expectancies in life, 

or in relation to specific contexts such as health where there are definable issues with 

respect to control of outcomes.

People fall into two categories: external and internal, but the degree to which a person 

holds these attitudes is variable. Externals generally do not see themselves as the prime 

controllers of outcomes, but internals do. These expectations are learned, over a long 

period of life, or quickly as the result of multiple reinforcements of expectation. However, 

repeated failure to reinforce an expectation will result in a change in the person's locus of 

control for that situation.

Link with pressure sore prevention
The preceding literature review indicates how locus of control expectancies can affect the 

amount of effort that people put into achieving outcomes, and how different personalities 

respond to demands made upon them in situations of stress. Further, there is evidence that 

internals influence externals more than vice versa. Beliefs about where control lies can 

lead to passivity especially when low value is attached to an outcome. The following 

chapter discusses methodological issues in measuring locus of control with special 

reference to expectations about control of pressure sore prevention.
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Section Four: Methodology of Locus of control and value survey

This chapter describes the development of a specific pressure sore prevention locus of 

control scale, designed to have convergent validity with a general and health locus of 

control scale. A description of measuring health value and social desirability is included.

Hypothesis

It was postulated that where people attribute less control over outcomes to themselves, and

more to powerful other people and chance, there would be higher prevalence of pressure
sores.

Methodology

Three established questionnaires had been extensively used to test locus of control 

(Lefcourt, 1966). Citations referred often to the 'I-E Scale' (Rotter, 1966), and Levenson's 

'IPC Scale' (1972), both of which measure general life control expectancies. For health 

locus of control, Wallston et al. (1976), devised the 'Health Locus of Control Scale'; later 

modified into the 'Multidimensional Health Locus of Control Scale' (MDHLC Scale, 

Wallston and Wallston, 1978). It was decided to use a similar type of scale to measure 

nursing expectancies of control of pressure sore prevention. A working title was invented 

for a new scale: the Pressure Sore Learning Theory Scale (PSLT) which does not draw the 

respondent's attention directly to issues of control.

Formatting issues
It became clear from the literature that there were criticisms of the I-E scale format, so a 

review was performed to clarify potential problems before designing a pressure sore 

specific scale. One issue was dissatisfaction with the I-E Scale dichotomous forced-choice 

format, where statement 'a' is contrasted with statement 'b', rather than a Likert system 

(Hjelle, 1971). It was claimed (op cit.) that the former would not be sensitive enough to 

show the range of perceptions that people might have, given that control issues are rarely 

black and white. Also, dichotomous response gives less indication of strength of feeling 

that people have in each item, and may compromise the reliability of the scale (Hjelle, 

1971. Levenson, 1981). Evidence preferring a Likert format is quoted by Ashkanasy 

(1985), who refers to five separate pieces of research on the link between cultural factors,
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the forced-choice format, and measurement of internal-external control. First, he claims 

the Likert-type scale is more stable across situations and cultures (citing factor analysis of 

studies of both formats in different cultural groups). The IPC, the MDHLC, and the PSLT 

scales all follow a Likert 6 point format from strongly disagree to strongly agree. Others 

conclude that whichever format is used, the Likert format and the forced-choice format are 

highly correlated in measuring the same dimension of personality (Collins, 1974. Mirels, 

1970).

Uni-dimensionality

Rotter (1966), Hjelle (1971), and Collins (1974) claimed that items of the I-E Scale fell 

into two distinct categories to measure either internality or externality. This is described as 

'uni-dimensionality'. But such a view has been challenged as too simplistic (Levenson, 

1972 and 1974. Mirels, 1970. Reid and Ware, 1973. Ashkanasy, 1985). In short, a person 

is assumed in the forced choice dichotomous format to be either internal or external, but 

personal reactions to control can vary depending on whether the expectancy relates to self 

(internality), powerful others, or chance. These three contexts have been formulated into 

three sub-scales and termed multi-dimensionality (MacDonald, 1973. Collins, 1974. Gurin 

et al, 1969. Mirels, 1970. Levenson, 1981). The sub-scale format has been replicated here.

Criteria for inclusion of the comparator scales

Scales were chosen from published sources if they met the following criteria (Robinson et

al, 1991):
1 The scales have exhaustive published testing and warrant confidence in their 
reliability and validity: without the necessity for further studies beyond those done within 
this thesis.

2 The scales are brief, but complete enough to detect dimensions of 
internality-externality, chance, powerful others, and social desirability (see below).

3 The scales provide a model for the development of a pressure sore locus of control 
scale, enabling correlations and comparisons to be made with them.

The following fulfilled the criteria: the Levenson IPC Scale (IPC) (reprinted in Lefcourt, 

1981), and the Multidimensional Health Locus of Control Scale - Form A (MDHLC) 

(reprinted in Lefcourt, 1981). The Marlowe-Crowne Social Desirability Scale (MCSD) 

(Crowne and Marlowe, 1960) has also been used to provide data to compare with other

Section Four. Locus of control methodology. Page 176



published work done in relation to locus of control (further discussion of this follows 

later). Scales are shown in Appendix: 4.1, 2,3, and 4. They had a pedigree of use in 

health-specific areas, and published papers showed evidence of the stages of experimental 

testing. Studies gave an explanation and rationale for their use, and the theory of their 

application in particular circumstances. The Pressure Sore Learning Theory Scale (PSLT) 

would be modeled on the control scales, and be domain-specific (Rotter, 1975. Furnham 

andSteele, 1993).

The use of sub-scales for internality, powerful others, and chance, allows sub-scales to be 

scored separately and increases their homogeneity, i.e. the tendency of each question to 

measure the same trait with the same consistency as other questions in the same sub-scale 

(Reid and Ware, 1973). Levenson (1981) argues that her scale was designed to differ from 

the I-E Scale in five important ways. First, the Likert format increases the statistical 

independence of the three dimensions (by use of sub-scales). Secondly, personal wording 

of the scales is used as opposed to ideological statements because what T think may not 

be what is 'generally' thought (Gurin et al, 1969). Thirdly, items are worded to avoid 

implying that issues can be modified in differing circumstances (i.e. the system might be 

modifiable in the ideal control situation, but not by oneself personally) (Gurin et al, 1969). 

Fourthly, the sub-scales parallel one another in number and type of items. And fifthly, 

correlations with the I-E Scale should be negligible and non-significant. The latter should 

nevertheless show convergent validity overall.

Rotter (1975) pointed out that sphere-specific (domain-specific) measures are more 

reliable than the generalised I-E scale when analysing specific expectancy contexts. 

Consequently, Wallston et al (1976) developed the Health Locus of Control Scale so as to 

specifically analyse expectancies in relation to control of one's own health. Later, the 

Multidimensional Health Locus of Control Scale (Wallston and Wallston, 1978) was 

devised to increase the sensitivity of measuring locus of control dimensions.

There are over 25 sets of normative data from diverse experiments (noted in Wallston and 

Wallston, 1981) which can be compared with the findings of this present study. The first 

scale (the Health Locus of Control Scale, Wallston et al, 1976) was an area-specific 

measure of locus of control expectancies for the prediction of health-related behaviour. It
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showed discriminant validity from the I-E scale, but concurrent validity by a low but 

significant positive correlation to it (Spearman correlations* were .33, p < .01, against 

mean scores on the I-E Scale, n = 98 college students). Alpha reliability (internal 

homogeneity, see below) of the 11 items of the HLC was .72. The scale used a six-point 

Likert from strongly disagree to strongly agree.

[*A perfect correlation of+1.0 signifies that both variables, in this case both scales, are 

measuring the control expectancies equally. A correlation of 0 indicates no association 

between variables. A correlation of-1.0 implies a perfect inverse relationship between the 

variables; i.e. as a person's score ranks high on one scale it ranks equally low on the other 

scale. The magnitude of the correlation is an indication of how strongly the variables 

correlate. For instance, .33 is a weak correlation, and .80 is a strong correlation - 

suggesting a strong association between the variables. But however strongly the 

coefficient, correlation/association does not necessarily prove a causative link between the 

variables (Bowers, 1997. Coolican, 1994. Howell, 1989).]

Like the IPC Scale, the later MDHLC scale is divided into three parts with six questions 

each, relating to: powerful others, chance, and internality. Respondents receive the printed 

scale in which the three sub-scales are randomly intermingled. The PSLT retains this 

structure, and adapts phraseology to include important issues associated with control of 

pressure sore prevention. Three further questions were added to measure the possible 

influence of pressure-reducing equipment, powerful others, and chance. First, whether the 

nurse believes that equipment is available or otherwise, as a matter of chance (question 

19). Secondly, whether they believe they personally control pressure relief more than the 

'powerful other' equipment (question 20). And thirdly, whether they believe themselves to 

be in control of pressure relief regardless of equipment (internality, question 21).

Face and content validity
Scale development involves generating an 'item pool' (Oppenheim, 1992. Streiner and 

Norman, 1994. Wallston, Wallston 1978). This consists of a list of words or ideas that 

express relevant aspects or perspectives on the research topic. A large number of items 

may be collected based on issues identified in the literature for possible inclusion in a 

scale. Items to be included must be valid for measuring the issue under investigation,
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namely, face validity (Berk, 1990. Thomas et al, 1992). The latter can be defined as: a 

complex, multidimensional construct useful for evaluating how test items appear to 

respondents and others (Thomas et al, 1992). For example, if a person was asked whether 

pressure eventually gives rise to pressure sores, and they genuinely thought the question 

was about an entirely different subject, face validity would be doubtful.

Research studies summarised by Thomas et al (1992) identify several key factors in 

assuring that tests are face valid and have maximum reliability of response. These include: 

ensuring that items are perceived to measure the particular construct under investigation, 

that they appear appropriate and accurate, that they are accepted (liked in terms of suitably 

expressing the intentions of the test), that they do not appear too obscure, but relevant, and 

that they assess all necessary perspectives on the issue in question. All these can improve 

the response rate (op cit.). Berk (1990) writes that expert judges contribute to face and 

content validation by virtue of their subject knowledge.

To achieve face and content validation a list of questions specific to control of pressure 

sore prevention was drafted in the format of the comparator scales (Appendix 4. 5). This 

was submitted to: a clinical psychologist with experience of using locus of control scales, a 

PhD psychologist researcher, and six experts in pressure sore aetiology and treatment (five 

Clinical Nurse Specialists and one Academic), with the request that they would judge 

initial items for face and content validity. If in their opinion, the items did not describe or 

evoke any relationship to power, chance, or skill, they would be removed or amended. 

The resulting list was judged to have face and content validity.

Homogeneity and internal reliability

Each question in an attitude scale should measure only one factor at a time and will not 

contain extraneous items which make it longer than necessary (McColl, 1993). When fully 

developed it will have removed questions that contribute little to the sensitivity of the 

instrument (Oppenheim, 1992. Streiner and Norman, 1994. Jack and Clarke, 1998). 

Cronbach's coefficient alpha is a method of establishing homogeneity of components: 

namely, the extent to which individual item scores correlate with other item scores. If 

alpha is high for each factor (e.g. .90), the scale is assumed to be homogeneous, and 

internally reliable. Although there is no standard value, an alpha coefficient of .60 and
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above would probably be included in the final draft of a validated scale (Gibbon, 1995. 

Polit and Hungler, 1995). Items that have low alpha might not be measuring the 

dimension under investigation (Streiner and Norman, 1994). The alpha reliability data on 

various scales has been included in Table: 4. 5. Kuder-Richardson's coefficient is given 

in some other studies and Coolican (1994) describes it as: 'a test of item 

discrimination/reliability which effectively gives the average of all possible split-half 

coefficients which could be calculated on a yes/no answer scale.' He also describes 

Cronbach's alpha as; 4 a generalised Kuder-Richardson type test of item 

discrimination/reliability for a response scale with several points e.g. a Likert-type scale.'

Table: 4. 5 Kuder-Richardson and Cronbach's alpha for various samples of IPC Scale, 
and thesis PSLT Scale.

Study

Thesis PSLT Scale (Cronbach's) 
(total scale alpha = .61)

Thesis IPC Scale (Cronbach's alpha)

Levenson, 1973. Hospital psychiatric 
patients. (Kuder-Richardson)

Levenson, 1974. USA college students 
(Kuder-Richardson)

Wallston et al, 1978. (Alpha test)

Size

446

427

165

152

115

Internality

.56

.55

.67

.64

.51

Powerful 
Others

.42

.77

.82

.77

.72

Chance

.58

.72

.79

.78

.73

An alternative method of assessing internal reliability of a scale is to compute Guttman's 

split-half reliability (Streiner and Norman, 1994). In effect, this tests how various 

permutations of question correlate with one another when a scale is split randomly into 

either equal or unequal halves. Results from previous studies, and from the thesis scales 

are shown below. First Table: 4. 6 shows split-half reliability (Guttman's method using 

Statistical Package for Social Sciences, SPSS™) for the MDHLC scale.
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Table: 4. 6 Split-half reliability for the MDHLC Scale (Wallston, Wallston & DeVellis, 
1978) and thesis MDHLC.

Study

Thesis MDHLC Scale (Form 
A)

Wallston, Wallston and 
DeVellis, 1978. n= 115. 
MDHLC Scale. Form A

FormB

Forms A+B

(Test-retest at 4 to 6 months)

Internality

.64 
(n = 458)

.77

.71

.86

.66

Powerful 
Others

.63 
(n = 451)

.67

.72

.83

.71

Chance

.61
(n = 452)

.75

.69

.84

.73

Secondly, Table: 4. 7 shows split-half reliability for the thesis IPC scale and PSLT scale, 

compared with another study using a different but similar coefficient.

Table: 4. 7 Split-half reliability of the IPC Scale (Levenson, 1973), the thesis IPC Scale 
and PSLT Scale.

Study

Thesis. IPC Scale (Guttman test)

Thesis Pressure Sore Learning 
Theory Scale (Guttman test)

Levenson, 1973. IPC Scale. 
Hospital psychiatric patients. 
(Spearman Brown)

Internality

.42 
(n=427)

.56 
(n=449)

.62 
(n=165)

Powerful 
Others

.74 
(n=430)

.32 
(n=446)

.66 
(n=165)

Chance

.72 
(n=434)

.63 
(n=456)

.64 
(n=165)

Test-retest reliability
It is acknowledged that test-retest reliability has not been assessed in this thesis. The main 

reason for this is that the local nursing population has received a great number of requests 

to participate in undergraduate small-scale research appreciation exercises. The Trust has 

also been undergoing major internal changes since the knowledge and locus surveys, so it 

was not felt that the staff should be put under any more additional stress. However, 

reliability coefficients for the Levenson IPC Scale, used to test perceptions of control in
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general life, have been included (Table: 4. 8), to provide some evidence that it is a valid 
instrument. Test-retest reliability shows the correlation between scores when respondents 
are tested after an interval to allow them sufficient time to forget their initial answers to a 
scale. If they correlate highly and in the same direction, the scale is judged highly reliable.

Table: 4. 8 Test-retest reliability (Spearman-Brown) for IPC Scale.
Study

Levenson, 1973b. IPC Scale

Lee, 1976. IPC Scale

Zukotynski and Levenson, 1976. 
(on a simplified scale for the 
elderly)

Test-retest reliability

1 wk

7wk

2wk

.64 to .78

.66 to .73

Internality .85 
Powerful others 
.91 
Chance .65

Convergent and discriminant validity
Convergent validity is the 'degree to which two methods of measuring a construct are 
similar, that is con verge'(Eby, 1993). If the method of measuring locus of control of 
pressure sores, general expectancies, and health expectancies is the same, it is expected 
that there would be similar patterns of Spearman rank correlation between sub-scale scores 
when computing this for the PSLT, the IPC Scale and the MDHLC Scales.

Discriminant validity is the 'degree to which one method of measuring two constructs 
yields different results between the two' (op cit.). The following tables (Tables: 4. 9 and 4. 

10) show how sub-scales correlate with each other (Spearman correlations).

Section Four. Locus of control methodology. Page 182



Table: 4. 9 Sub-scale Spearman correlations in the IPC scale (Wallston, Wallston and 
DeVellis, 1978), and the Thesis IPC scale.

Levenson IPC Scale (1974)

IPC scale (Wallston, Wallston and 
DeVellis, 1978)

Powerful Others

Chance

(Thesis IPC)

Powerful Others

Chance

Internality

- 25**

-.22*

Internality

.21**

.10*

Powerful 
Others

***

.60**

Powerful 
Others

.54**

*** blank spaces indicate that a coefficient is not relevant because it is the same sub-scale.
** p < .01 * p < .05, rest do not reach significance or are not stated.

The following table (Table: 4. 10) shows correlations between the IPC sub-scales and the 

equivalent MDHLC sub-scales. It illustrates higher levels of convergence in terms of 

internality and chance than it does for powerful others.

Table: 4.10 Sub-scale correlation coefficients for the IPC Scale (Levenson, 1974) 
showing convergent validity with the MDHLC Scale (Wallston, Wallston, & DeVellis, 
1978), and Thesis MDHLC scale.

MDHLC Scale 
(Wallston, Wallston & 
DeVellis, 1978)

Internality

Powerful Others

Chance

Levenson IPC Scale (Levenson, 1974)

Internality

.57**

-.07

-.30**

Powerful 
Others

-.11

.27**

.56**

Chance

-.14

.23*

.79**

Thesis

Internality

Powerful Others

Chance

.39**

.10*

.08

.07

29**

.32**

.001

.33**

.46**

p < .01 * p < .05, rest do not reach significance.
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Social Desirability

Criticism has been levelled that the I-E Scale is possibly 'contaminated' by social 
desirability (Hjelle, 1971). In other words, answers might be influenced by whether it is 
socially desirable to see something as controlled or not controlled. Most of the literature 
concludes that social desirability does not correlate significantly with locus of control 
beliefs (Phares, 1965. Levenson, 1972. Wallston, Wallston and DeVellis, 1978. Wallston 

and Wallston, 1982). Hjelle (op cit.) tested for social desirability effects by manipulating 
the circumstances in which students responded to the I-E Scale. One sample of students 

was asked to respond under normal use, and another was asked to deliberately respond in a 
way that would be socially desirable. If no bias could be shown, and the probability of 
endorsement of a question was not due to chance, then choices would carry equal weight 
for social desirability, or could be assumed to have no correlation with this. Hjelle 

concluded that 'a sizeable number of internal items were rated as significantly more 
socially desirable than the corresponding external items'.

Rotter (1966 and 1975) acknowledged that there is a low but significant social desirability 
contamination of the I-E scale (correlations range from -.07 to -.35 with a median value of 
-.22). But he claimed (1966) to have reduced social desirability during development of the 
I-E scale by removing items which had an high correlation with the Marlowe-Crowne 
Social Desirability Scale. Results of studies by both Levenson (1981), and Wallston (1981) 
show evidence of Rotter's reduction of social desirability response set. Consistent with 
Levenson and Wallston's methodology, it was felt that social desirability should be tested 
in relation to the PSLT Scale. Further, it has been claimed that nurses see pressure sores 
as a sign of failure on their part (Cullum et al, 1995) and 'socially desirable' bias could 
occur because the researcher is employed as a Tissue Viability Specialist in the same 

Health Trust.

Results in Table: 4.11 of Spearman correlation coefficients between IPC sub-scales, and 
the Marlowe-Crowne Social Desirability Scale (MCSD) (Crowne and Marlowe, 1960), 
show that correlations are mostly very weak and insignificant. The coefficients support the 

belief that the IPC Scale is not simply measuring social desirability.
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Table: 4.11 Levenson IPC Scale correlations with Social Desirability scores for three 
different studies.

Social Desirability 
Study

Thesis

Wallston, Wallston 
andDeVellis, 1978

Levenson, 1972

Levenson IPC Scale

Internality

.07

.04

.09

Powerful Others

-.14*

.11

.04

Chance

-.19*

.08

-.1

*p < .01, the rest do not reach significance.

Below (Table: 4. 12) are Spearman correlation coefficients for the thesis respondent's 

social desirability scores and the sub-scales of the PSLT Scale. There is a weak positive 

significant association between social desirability and the belief that powerful others 

control pressure sore prevention.

Table: 4. 12 Pressure Sore Learning Theory Scale correlations with the Social 
Desirability Scale.

Thesis study
Social Desirability 
Scale

Pressure Sore Learning Theory Scale
Internality

.01
Powerful Others

.11*
Chance

-.05

* p < .05, rest do not reach significance.

Assessment of value of pressure sore prevention
If little importance or value is attached to a reinforcement of expectancy a person may not 

develop a consistent locus of control in relation it (Rotter, 1975. Furnham and Steele, 

1993). Hence, even if an individual believes they can control an outcome, they may not 

consider it of such importance as to invest effort in doing so. Nurses who are high 

'internals' and those who are high 'externals' may share the same low or high valence 

regarding pressure sore outcomes. Literature supports the view that, for example, there is a 

greater uptake of leaflets on cardiovascular health for internals than for externals: but only 

when internals attach more value to controlling the outcome (Wallston, Maides and 

Wallston, 1976). However, as two of the latter authors admit (Wallston and Wallston, 

1982) attempts to replicate this information-seeking in other disorders have not been very 

successful. In terms of pressure sore prevention, regardless of their general locus of
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control, some may place very high value on avoiding a sore, whereas others see it as a 
minor inconvenience.

Furnham and Steele (1993), point out that few studies have considered describing the 

effects of valence (amount of value) in relation to locus of control. In their opinion, 

behavioural outcomes are a combination of both generalised expectancies and outcome 

valence. Therefore they suggest that it should be included as a separate variable in order to 

measure its personal meaningfulness to the subject, and thus control for its effect (perhaps 

by including equal items with negative and positive value in a scale). Naditch and DeMaio 

(1974) stress that locus of control is only one part of a comprehensive motivational 

framework that includes a relationship between expectancy, value and behaviour.

There are at least two types of valence to account for: reinforcement valence and outcome 

valence. Reinforcement valence can be described as a tendency to value the controlling 

factor (me, them, or fate/chance). Outcome valence focuses on the result or outcome of 

such control (whether negative or positive). Both externals and internals might value the 

same reinforcer or outcome equally. On the other hand, an 'internal' might value a positive 

outcome more highly than would an 'external', but they both achieve the same result.

Value questions

It was assumed that respondents might be reluctant to reveal their views on the value of 

pressure sore prevention despite assurance of anonymity, and the fact that demographic 

information was not explicitly requested. Therefore the 'random response technique' 

(Warner, 1965) was used to maximise the response rate whilst minimising social 

desirability bias. The question is anonymised by random selection of which part to answer. 

In addition the following rubric and reassurance was given preceding the value questions.
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The final questions use a special technique to doubly protect your confidentiality 
because it is important to have your completely candid opinion. By doing this, you 
can see that I will not know which question you actually answered. A statistical 
technique will then be used to predict what the total response is likely to be for the 
whole population surveyed. In any case, your name is always separated from your 
answers by a confidential code. That is kept secret from me and will be destroyed 
when the data has been collected. Thus I never see a person's name with their 
answers'.

To fill them in: first flip a coin;
if it comes down 'heads', answer part a).

if it comes down 'tails, answer part b).

Q95 Part a) (Heads) A red traffic light means 'stop'.
True False 

Part b) (Tails) In practice, pressure sore prevention
is a lower priority than more important things.

Q96 Part a) (Heads) A green traffic light means 'go'.
True False

Part b) (Tails) The reality is that most nursing staff (trained or otherwise)
have an interest in other things more than in 
pressure sore prevention.

It is clear from the above that, (failing a perverse answer) respondents answering part a), 

should all agree it is True'. Given that there is a 50% probability that half the sample 

answered part a) for both questions, the remaining proportion can be calculated. The 

answer 'True' therefore represents half of the sample, answering that part by chance.

The answer 'False', is therefore judged to have been made in relation to the part b) 

answers. These respondents do not believe it is of low interest or importance. Conversely, 

those who answered part b), could choose either true or false (or miss it out).

Appendix 4. 6 shows the formula for calculation of the proportion of respondents who 

answered each part of the random response questions.

To compute a value score for the respondent's department, all those who answered part a) 

'True' in both questions score zero. The number of'Falses' is assumed to relate to part b). 

If they answered 'False' to one question only, they would 'score' 1 point; but if they
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answered both 'False' they would score 2 points. In other words, they would score more if 

they thought pressure sore prevention was both important and interesting. To transform 

this into a departmental score, the percentage of people in a department with the high 

value were computed.

Permission was sought from the authors (IPC Scale, Hanna Levenson and MDHLC Scale, 

Keneth Wallston et al) to reproduce the previous scales. It was difficult to trace Dr 

Levenson, but Professor Wallston replied that the scales were in the public realm and that 

he felt sure Dr Levenson would have no objection to the scale being used. He knew her 

personally.

Ethical approval was obtained, with no objections being raised to any part of the research.

Piloting

Fifty copies of the survey were printed in Formic™ optical reading format. These were 

distributed in a neighbouring Health Trust with the agreement and practical help of a 

Senior Nurse. Twenty-five were handed to trained nurses, and 25 to support workers. 

Thirty-nine (78%) were returned. No problems were found with the format. One of the 

respondents clearly got fed-up with the survey, and simply ticked every box down one side 

of the page (response acquiescence). Other than that, there was a wide spectrum of 

opinion.

Population selection and characteristics

To maximise the possibility that people who had participated in the knowledge survey 

would also respond to this part of the research the local population of trained and 

untrained nursing staff would be surveyed with the exception of mental health staff, health 

visitors, and midwives. As previously, this included a large general hospital, two smaller 

community hospitals, and community nursing staff base in GP surgeries throughout the 

county. The area is mainly rural having two or three small towns, and several villages, 

with mixed economies of light industry, fishing, tourism, defence, and health-related work.
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In an ideal situation, all parts of the research (knowledge testing, locus of control, and 

pressure sore prevalence rates) would have occurred simultaneously. This was not 

achievable due to pressure of work on the researcher. During the compilation of circulation 
lists and locations of staff for the knowledge survey it was discovered that there had been 

probably less than ten staff who moved between wards and departments.

Distribution and returns

During distribution of the knowledge survey the researcher discussed the relevance of the 

forthcoming locus of control questionnaires with nursing staff. This was an attempt to 

advertise the research to increase the interest and response rates. Assurance was given to 

potential respondents that, although some of the questions might not appear directly 

relevant, they were there for a valid purpose that would be explained afterwards. The 

concept of locus of control was not mentioned specifically so that it would not colour their 
responses.

Several techniques are recommended to maximise response rate (Streiner and Norman, 

1994). They include: giving advanced warning, sending a covering letter, promising 

anonymity, personalisation, enclosing a stamped-addressed envelope, keeping the 

questionnaire short, pre-coding responses (limiting free text), follow-ups, persistence, and 

feedback.

First, an A4 sheet headed 'Feedback as promised, Positive News! 1 , was sent to each ward, 

department, and surgery following the knowledge survey. This was to attract attention and 

to alert them to the research planned to commence in a couple of months (Appendix: 4.

7). It reported the good return rate from the knowledge survey along with some of the 

preliminary findings. It stressed how important and confidential each return is, motivating 

staff to encourage their colleagues to fill in the next part. [In fact, five months elapsed 

before the remaining questionnaires could be printed in the computerised optical reader 

format].

Secondly, a covering letter was enclosed with the locus of control survey (Appendix: 4.

8). Both the envelope and the letter were personally addressed. A sticky label was included

so that the envelope could be reused for returning the completed survey. (In the knowledge
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survey a separate envelope had been supplied, but one or two people thought it a waste of 

resources). The letter explained the topic, its importance to nurses, that it would be 

straightforward to fill in, and that although it was addressed to individuals, respondents 

were coded for the purpose of sending reminders should they be needed. No demographic 

data was requested on the questionnaire in the hope that it would reduce anxiety about the 

fact that 'personal' attitudes were being elicited. An unusual pen was included by way of an 

incentive. These had been supplied by a dressings manufacturer. Unfortunately, there were 

not quite enough of that particular type to go round, which some respondents mentioned 

half-jokingly, when they received a standard biro.

Thirdly, a memo was written to Senior Nurses, Team Leaders and District Nurses. The 

letter also doubled as a poster for display on the staff notice boards (Appendix: 4. 9 & 4. 

10). It enclosed a list of response rates for the various departments in the knowledge 

survey to stimulate competition between departments to increase the returns of the locus 

questionnaire. Only one person remarked that it could be seen as undue pressure.

A personally addressed letter was sent after one month to those who had not responded to 

the survey. (Appendix: 4.11). It thanked those who may have already returned their 

response, asking them to disregard the letter if they had already done so. The issue of 

confidentiality had been raised in conversation by one or two staff concerned about the use 

of a serial number, so it was explained that the latter was for monitoring response rates. 

Stress was also laid on the mortality and cost of pressure sores and the need for as many 

people to respond as possible in order to increase confidence in the representativeness of 

opinions. Another copy of the questionnaire was offered on request if any had been 

mislaid.

By way of further awareness-raising, an A4 poster was sent to Team Leaders and was 

posted around key locations. (Appendix: 4. 12). It showed a schematic diagram of 

possible factors that could 'push a patient over the brink from being at risk, to having a 

pressure sore 1 .

Streiner and Norman (1994) recommend keeping the questionnaire short to increase the

response rate, although this may be less of a feature when the topic is of personal interest.
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Different scales were fitted onto as few pages as possible without appearing crammed, and 

there was no clear reason for or against the order in which the scales should appear. But it 

was felt best to start with the one most obviously connected with pressure sore prevention, 

and therefore most relevant to nursing. Having completed that, they may feel they might as 

well complete the rest. One Support Worker in the pilot sample succumbed to clear 

response acquiescence after completing the first two scales, and simply ticked the boxes 

down one side of the page. A trained nurse in the survey population crossed out all but the 

pressure sore prevention scale with the words 'irrelevant'. Of the 639 questionnaires 

distributed by post and by hand locally, 477 (74.65%) were returned. In addition to the 

pilot returns this totalled 516 (80.75%).

Table: 4.13 Returns for locus of control survey, by department.

rehabilitation

orthopaedic

casualty
surgical

elderly medicine

outpatients

general medicine

theatres

administrative nurses

clinical nurse specialists

paediatrics

community nurses

community hospitals

pilot supports

pilot trained

intensive care

Unspecified department*

Total

Number
24
20
26
65
51
19

40
45

10
8

20

55

60
20

19
19

15

516

Percentage

4.7
3.9
5.0
12.6

9.9
3.7
7.8
8.7
1.9

1.6
3.9
10.7

11.6

3.9
3.7

3.7
2.9

100

* their department was not traceable.
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Data processing for analysis

In the Formic™ optical scanning system ambiguous or spoilt entries are stored for 

checking before processing. SPSS™ was used to analyse data. Missing data was identified 

and electronically marked to allow them to be excluded from analyses as necessary.

SPSS syntax was written to total the sub-scale score for questions relating to internality, 

powerful others, and chance. This is shown in the example below:

PSI is the pressure sore learning theory sub-scale for internality, psqli means pressure sore 

question 7, mternality sub-scale, and so forth. It was repeated for each of the three locus of 
control scales.

Compute PSI = psqli +psq6i +psq8i +psq!2i +psq!3i +psq!7i +psq21i.

To compute typology for the differing locus of control scales each subject's position above 

or below the mean for every sub-scale was located. They were then grouped according to 

the typological characteristics described previously. In an ordinal scale it is recommended 

that the median is used as the measure of centrality (to reflect the fact that there difference 

between e.g. strongly disagree, and disagree, is conceptual rather than mathematical) 

(Coolican, 1995. Bowers, 1997). However, many examples in the locus of control 

literature had used the mean, and if comparisons were to be made, they would be at least 

like with like.

Example of SPSS syntax. The pressure sore locus of control type 1 person (psrype) is 

below average (mean score) on powerful others (psp) and chance (psc) sub-scales, and 

above average on internality (psi).

IF (psp < 30.0561 and psi > 30.3788 and psc < 21.4188) pstype = 1 .

EXECUTE.
IF (psp > 30.0561 and psi < 30.3788 and psc <21.4188) pstype = 2 .

EXECUTE. ...and so on up to Type 8.
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This computation was repeated for the IPC and MDHLC scales to provide typology for 

each of them for purposes of comparison with pressure sore locus of control beliefs.

Social desirability scores

It was necessary to recede all scores for the Marlowe-Crowne scores in the locus survey 

because I had not allowed for the fact that two questions had been omitted in the survey. 

These were question 11 (scored -1, regarding gossiping) and 18 (scored +1, regarding 

obnoxious people). This omission was identified whilst performing preliminary analyses. 

It was accounted for by renaming them and saving them in a different filename, then 

receding to the correct score relative to the proper question. After this a reliability check 

was made by placing the corrected column of data next to the uncorrected version, 

matching serial numbers of the respondents to ensure they were the true respondent, then 

deleting the incorrect data-variables. New totals were computed by adding the number of 

positive answers to the negative ones.
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Section Four: Locus of control and value results

General point on scoring

The IPC Scale (general locus expectations), the MDHLC Scale (health expectancies), and 

the PSLT Scale (pressure sore prevention) have three sub-scales: internaliry, powerful 

others, and chance. The higher the sub-scale score, the more the expectancy of control. 

Each is rated from strongly disagree to strongly agree in a six-part forced choice, with no 

neutral mid-point. The maximum score for each IPC sub-scale is 48, the maximum 

MDHLC sub-scale score is 36, and the maximum PSLT sub-scale score is 42.

The first table (Table: 4.14) indicates convergent and discriminant validity between the 

PSLT scale and the two other measures (IPC and MDHLC). Standardised (z) scores have 

been used to allow comparisons between scales with different numbers of questions in 

each sub-scale. This technique creates a pattern of scores similar to the normal distribution 

curve, and limits the effect that large variation from the mean can create (Coolican, 1994). 

Moderate or weak correlations indicate convergence, but not to the extent that the scales 

are measuring identical constructs. To show discrimination, there should be a stronger 

correlation between the equivalent sub-scales than between different sub-scales. 

Interpretation of correlations has been discussed in the previous section.

Table: 4.14 Significant Spearman correlations for PSLT, IPC and MDHLC sub-scales to 
show convergent and discriminant validity. Standardised (z) scores.

Internality 
(PSLT)

Powerful Others 
(PSLT)

Chance 
(PSLT)

IPC scale

Internality

Powerful Others

Chance

.31*

.15*

.31*

.31*

.22*

.29*

.35*

MDHLC Scale

Internality

Powerful Others

Chance

.27*

.08**

.18*

.23*

.16*

.17*

.33*

* p < .002, ** p < .05. Blank spaces indicate there was no significant correlation.
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Normative data

The local nurses and nursing support staff live in a rural area with three large towns in a 

radius of approximately 15 miles. Data from other studies have been selected to compare 

with the survey population. The results of 1 5 IPC samples based on a list cited by 

Levenson (1981) have been totalled to produce a weighted mean adjusted for differing 

sample sizes (Appendix: 4.13). Weighting to reduce the effect of inequality of sample 

size, then pooling variance allows t-tests of differences of the means to be calculated 

assuming homogeneity of variance (the use of a t-test assumes that the variance of two 

populations is equal. Howell, 1989). Wallston (1989b), and Eachus (1991), published data 

for the United Kingdom in relation to the MDHLC Scale (Table: 4.15). The table 

includes mean sub-scale scores for other samples of nurses, and results for this study.

Table: 4.15 Mean sub-scale scores for samples including nurses, using the MDHLC 
Scale, and PSLT Scale.

Thesis PSLT scales. 516 
trained nurses and 
support workers

Thesis MDHLC scales. 
516 trained nurses and 
support workers

Eachus (1991). MDHLC 
Trained nurses (UK), n 
= 88(75f; 13m)
UK norm. MDHLC 
(Wallston, 1989)n = 
1 400 (gender unstated)
Schank and Lawrence 
(1993). MDHLC. n = 38 
student nurses (US) and 
38 non-nurse students. 
Female*
MDHLC Scale (Lefcourt, 
1 991) n = not stated.

Internal (SD)

Mean 30.42 
(5.90) 

Median 30.00 
(range 48.00) 
Mode 28.00
25.94 (6.38) 

Median 26.00 
range 7.00 

Mode 27.00
24.86(3.99)

24.40 (4.40)

28.18 
(s.d not reported)

26 (5.0)

Powerful 
Others (SD)
Mean 30.06 

(5.67) 
Median 30.00 
(range 50.00) 
Mode 32.00
16.02(8.07) 

Median 15.00 
range 48.00 
Mode 13.00
13.57(4.21)

19.40(5.10)

17.89

20 (5.5)

Chance (SD)

Mean 2 1.44 
(6.55) 

Median 2 1.00 
(range 56.00) 
Mode 18.00
19.49(7.69) 

Median 19.00 
range 48.00 
Mode 19.00
16.07 (4.69)

17.70(5.00)

15.42

15 (6.0)
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Studies cited below in Table: 4.16 illustrate sample means for the social desirability 

scale. These have been shown for comparison with local results.

Table: 4.16 Mean scores from Marlowe-Crowne Social Desirability Scale (table adapted 
from Paulhus, 1991) and thesis population.

Source
Thesis population

Crowne and Marlowe, 
1964
Paulhus, 1984

Paulhus, 1984

Fisher, 1967

From 
Marlowe-Crowne, 
1960

respondent type
nursing and support staff

college students

students 
anonymous disclosure 

conditions
students 

public disclosure 
conditions

Peace Corps volunteers 
(90% college graduates)

students of abnormal 
psychology, and other 

students

N
511

300

100

100

650

10 male 
29 

female, 
81 other 
students

Mean (SD)
Mean 17.53 

(sd. 5.6) 
Median 18 
(range 30) 
Mode 18
15.5(4.4)

13.3(4.3)

15.5(4.6)

16. 1(6.8) male 
16.4(6.5) female

13.72 (5.78)

The following table shows that there is either only a weak or insignificant contamination 

of the general locus of control (IPC) scale by social desirability bias (Table: 4. 17). Two 

studies are compared to indicate similarities with local results.

Table: 4. 17 Levenson IPC Scale Spearman rank correlations with social desirability
scores.

Social Desirability

Wallston, Wallston and DeVellis, 
1978
Levenson, 1972
Thesis (z scores)

Levenson IPC Scale
Internality

.04

.09
.01*

Powerful 
Others

.11

.04
-.15**

Chance

.08

-.1
19***

Spearman, one-tailed, *p < .017, n = 423, **p < .001, n-425, ***p < .001, n = 429.
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There is a weak negative social desirability association for the study population between 

both the belief that powerful others control life, and chance controls life. Further, the more 

they believe life is controlled by powerful others or chance, the less they attempt to give 

socially desirable answers to the IPC scale. There is a very weak positive social 

desirability correlation with internality i.e. the more they believe they personally control 

life, the more social desirability bias in their responses.

The following table (Table: 4. 18) shows social desirability correlations with health 

internality and chance. The more they think health is controlled by themselves, the more 

social desirability bias in their responses. But the opposite is true if they believe health is 

controlled by chance. Also Table: 4.18 shows a weak positive correlation between social 

desirability and powerful others on the PSLT scale. The more they think powerful others 

control pressure sore prevention, the more social desirability biased their responses.

Table: 4.18 MDHLC Scale and PSLT Scale correlations with Social Desirability Scale 
(standardised z-scores).

Thesis
Social Desirability Score

Social Desirability Score

MDHLC Scale
Internality

.08*
Powerful Others Chance

-.14**

PSLT Scale
.08*

Spearman, one-tailed, *p < .032, n = 455, **p < .002, n = 447. ***Spearman, one-tailed, 
p < .031, n = 441. Blank space indicates there was no significant correlation.

The next table (Table: 4. 19) shows the frequency of answers to question 95 which asked 

whether respondents thought it was true or false that: 'In practice, pressure sore prevention 

is a lower priority than more important things'.

Table; 4.19 (Q95) Pressure sore prevention is lower priority than more important things

True

False

no response

Total

Number

364

119

33

516

Percent

70.5

23.1

6.4

100

Percent of those who answered questions

75.4

24.6

not applicable
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The next table (Table: 4. 20) shows the frequency of answers to question 96 which asked 

whether respondents thought the following was true or false: 'The reality is that most 

nursing staff (trained or otherwise) have an interest in other things more than in pressure 

sore prevention.

Table: 4. 20 (Q96) Pressure sore prevention is less interesting, in reality.

True

False

no response

Total

Number

406

77

33

516

Percent

78.7

14.9

6.4

100

Percent of those who 
answered questions

84.1

15.9

not applicable

Table: 4. 21 Percentage of people in department who value pressure sore prevention as 
both important and interesting. (*see overleaf).

Department
support worker (from pilot site)
elderly medicine
general medicine
community nurses
surgical
community hospitals
administrative nurses (managers)
orthopaedic and rehabilitation
trained staff (from pilot site)
theatres
casualty
paediatrics
clinical nurse specialists

outpatients
no response
Total

Number
20
51
40
55
65
60
10
44
19
45
26
20
8

38
15

516

*Percentage
40

39.2
35

34.8
32.3
31.7
30
25

21.1
20

15.3
15

12.5
10.5

0
not applicable
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* this percentage refers to staff in a department who have both high interest and 
importance for pressure sore prevention(i.e. they highly value it). It is a percentage of these 
people in each department to allow departmental value to be ranked relative to other 
departments. Summing up to 100% is not applicable.

Box: 4. 1
Departmental value correlated with departmental knowledge score.

Spearman, one-tailed. rs = .2775, p<.001, n = 516.

Box: 4. 2
Mean prevalence rate for departments correlated with pressure sore internality 
sub-scale.

Spearman, one-tailed. rs = .11, p < .021, n = 345.

Box: 4. 3
Mean knowledge score for departments correlated with mean pressure sore prevalence 
for department.

Spearman, one-tailed. rs = -.47, p < .001, n = 345.
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Section Four: Locus of control, social desirability, and value discussion and
limitations

Introduction

An hypothesis that there are domain-specific locus of control expectancies (Norman et al, 

1997. Furnham and Steele, 1993. Rotter, 1975) relating to the control of pressure sore 

prevention, was upheld. Also, consistent with other studies (Rotter, 1966. Wallston, 1981. 

Levenson, 1981) social desirability bias was found to be minimal. Further, though this 

study is an initial attempt at measuring locus in terms of pressure sore prevention, the 

newly developed scale (PSLT) has concurrent and discriminant validity with the general 

locus of control scale (IPC), and with the health-specific locus of control scale (MDHLC). 

Preliminary investigation in this study has now identified that there are value limitations 

which staff put on control of pressure sore prevention.

Reliability of scales

Cronbach's alpha and Kuder-Richardson coefficients were measured to judge whether 

scales were internally reliable (homogeneous) when applied in this population. The level 

of coefficient generally accepted to show that an item reliably contributes to a scale is .60 

(Gibbon, 1995. Polit and Hungler, 1995). Table: 4. 5 shows the above coefficients for 

this study compared with those of other studies for the IPC Scale, and others for the PSLT 

scale. There are times when the .60 threshold is not reached, but it has also been exceeded 

when compared to the other studies. This can be explained by cultural differences between 

people in different studies responding to individual questions in a scale.

For split-half reliability, results show a similar pattern to previous studies, with 

coefficients that are very similar to the equivalent scale when tested elsewhere. This is 

shown in Table: 4. 6 for the MDHLC Scale, and Table: 4. 7 for the IPC and PSLT scales. 

One of the samples reported in Table: 4. 7 is of psychiatric patients, the other is the local 

nursing and support staff, and one would expect differences of perception of control, as 

well as different understanding of the scale questions.
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Using correlation coefficients

To reiterate the rationale for correlation coefficients: for Spearman rank order coefficients 

the nearer the coefficient is to 1.0, the stronger (or more 'perfect') the correlation. The 

direction of correlation is important too. For example, a figure such as -.9 indicates a 

strong negative association between one scale and the other. For instance, the more the 

belief in one sub-scale of locus of control, the less the person believes whatever other 

sub-scale it is ranked against. Alternatively, the more they score on one sub-scale, the less 

they score on the other. However, if the correlation coefficient is +.9, both scales 

(attitudes) are strongly positively associated. The coefficient is not proof of an 

association, nor of cause and effect. But it is a pointer to a possible relationship.

If a scale is reliable when used in different samples, strong positive correlations should be 

seen between identical sub-scale scores of the different samples. Theoretically, there 

should be a perfect correlation between internality tested in one sample, and that tested in 

another.

If different scales have statistically significant correlations between one another, it is 

helpful in two ways. First, it raises the question as to what such a correlation means, and 

secondly, if different studies detect this sort of correlation, it supports the contention that 

the scales are sensitive in different circumstances.

Convergent and discriminant validity

Wallston, Wallston, and DeVellis (1978) investigated general locus of control (IPC Scale) 

whilst validating a new scale to measure health locus of control (Table: 4. 9). They tested 

correlations between the sub-scales of their IPC sample. As expected, the individual 

sub-scales correlated perfectly. But, internality and powerful others showed a weak 

negative correlation (p < .01). Similarly for internality and chance (p < .05). hi other 

words, for the Wallston sample, the more respondents believe they are in control, the less 

they believe powerful others and chance control outcome.

This contrasts with a weak positive correlation between internality, powerful others, and 

chance for the local study population. So, the more local respondents believe they 

personally control life, the more they believe powerful others or chance controls outcomes.
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This seems inconsistent. But it implies that they do not simply attribute control to 

themselves, rather control is shared. Further explanation is given later with respect to 

typology, this behaviour being described as 'type 5'. The probable explanation is that for 

mature adults, there is rarely an 'either or' situation, but control has to be shared between 
self and powerful others or fate.

Convergence and discrimination between the IPC scale and the MDHLC scale is shown in 

Table: 4.10. All the correlations for equivalent sub-scales are measuring similar attitudes 

and adding new insights by using different questions in different scales. Significant 

correlations between all three scales is shown in Table: 4.14. Standardised (z) scores are 

used to allow comparisons of a distribution of scores unaffected by different scale lengths. 

This illustrates associations between the IPC, the MDHLC, and the PSLT scales. It 

confirms convergence between all three, and indicates that the three measures are 

discriminating between the attitudes to control of life, health, and pressure sores.

Comparison of scale means with normative data from other studies 

It is not always possible to test for significance of differences between studies by 

nonparametric distribution free tests (e.g. Mann-Whitney U Test) because often only the 

total scores are published. Hence, raw data cannot be ranked. Therefore, a parametric test 

has been used instead. The t-test for unrelated samples essentially examines the difference 

between means from two separate populations. This, strictly speaking, should be used on 

ratio or interval data (Howell, 1989). Normality of distribution is assumed in t-tests, and 

the larger the sample size, the more normally distributed data is likely to be (Coolican, 
1994). Another assumption is that the population variance is homogeneous. This can be 

dealt with by using a pooled variance (Appendix: 4. 14). Some comparisons of scale 

means have been drawn between local survey results and those of representative studies of 

general and health locus of control of nurses and semi-rural women and other adults.

General locus of control
For the general IPC scale, the local respondents were compared with semi-rural adults

(Marshall, 1979) (Appendix: 4.13. A. !.)• There was no significant difference in

internality.
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However, the local staff have significantly more expectancy that powerful others control 

their lives (unrelated t-test with pooled variance, d.f. 638, 2-tailed p < 0.005) (Appendix: 

4. 14). They also have significantly more expectancy that chance controls life (d.f. 638, 

2-tailed, p < 0.005). To examine this further, weighted mean sub-scale scores for 15 

studies reported by Levenson (1981) (Appendix: 4.13. A. 2.) were calculated. Although 

it was not possible to pool variance, it can be seen that the thesis population have higher 

means on the powerful others and chance sub-scales. This supports the view that local 

nursing staff tend to perceive that outcomes are controlled by powerful others and chance. 

Perhaps it reflects the way of life of people in a relatively settled population in a semi-rural 

part of Wales, with a traditional ethos, and limited day to day social interaction with major 

urban centres?

Health locus of control

The survey population have significantly more expectancy than Wallston's 'UK norm' 

(1989) (Table: 4. 15) that they personally control health (unrelated t-test with pooled 

variance, d.f. 1914, 2-tailed, p < 0.005)(Appendix: 4.14). They also have significantly 

less expectancy that powerful others control health (d.f. 1914, 2-tailed, p < 0.005), and 

significantly more expectancy that chance controls health (d.f. 1914, 2-tailed, p < 0.005). 

The pattern of outcome expectancies is therefore different than for control of life in 

general. Wallston's sample is said to be a 'UK norm' (and therefore unlikely simply to 

consist of health professionals), so it may be that the health staff of the thesis population 

have a more pragmatic view of the limitations of professional control of health. In other 

words, the public expect more control to be exerted over health than do health 

practitioners themselves.

Comparing health locus of control results for the study with those of a sample of trained 

nurses in the United Kingdom (Eachus, 1991) (Table: 4. 15), local staff are significantly 

more internal than Eachus' sample (unrelated t-test with pooled variance, d.f. 602, 2-tailed, 

p < 0.005). Local staff have significantly more expectation that powerful others control 

health (d.f. 602, 2-tailed, p < 0.005). Also, they have significantly more expectation than 

Eachus' sample that fate controls health (d.f. 602, 2-tailed, p < 0.005). This seems 

surprising in that both groups are health professionals, and again it may be a feature of

local experience of the outcome of control.
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Pressure sore locus of control

Given that there are no other studies of the Pressure Sore Learning Theory Scale, no direct 

comparisons can be drawn. However, Table: 4.15 shows various measures of centrality 

for the total population of nurses and support workers. Wilcoxon matched-pairs 

signed-ranks test shows a significantly higher belief that health and pressure sore 

prevention are personally rather than chance controlled (n = 516, Z = -15.49, 2-tailed p < 

.001 and Z = -17.69, 2-tailed p < .001 respectively). However, whilst health is thought 

more likely to be controlled by chance than by powerful others (Z = -11.13, 2-tailed p < 

.001), pressure sore prevention is thought more controlled by powerful others than by 

chance (Z = -18.12, 2-tailed p < .001). This might suggest that people rather than chance 

are to blame if pressure sore prevention fails, implying that staff have the ability to control 

pressure sore prevention.

Social desirability

There are two main reasons for including measurement of social desirability in surveys. 

First, to try to detect whether respondents have answered questions as frankly as possible, 

not seeking to gain approval or avoid disapproval about their answers. Secondly, in the 

context of locus of control and attitude measurement, to assess the extent to which 

perceptions of control are affected by relationships in society. As has been mentioned 

above, strong correlations between locus and social desirability scores could imply that the 

two scales are measuring perspectives of a single construct. Mean social desirability scores 

for several studies are given for comparison with thesis results in Table: 4.16. Only weak 

social desirability correlations can be seen between IPC sub-scales and the MCSD scale 

(Table: 4. 17). Similarly the PSLT scale has only weak social desirability bias (Table: 4. 

18). As can be seen in the tables this is consistent with other studies.

Value of pressure sore prevention

The value attached to pressure sore prevention was measured by putting two questions to 

respondents. They were asked whether they believed that in practice pressure sore 

prevention is a lower priority than more important things, and whether staff really have an 

interest in other things.
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The majority of staff believed that pressure sore prevention is a lower priority than more 

important things in clinical practice (Table: 4. 19), and an even larger majority that it is of 

less interest than other things (Table: 4. 20). It is acknowledged that this raises other 

questions in terms of what their clinical priorities are, and how they rate pressure sore 

interest relative to other matters. Only 6.4% of those who returned the questionnaire did 

not answer the two value questions. So it is unlikely that there was a major problem in 

understanding the random response method (Streiner and Norman, 1994) of asking for an 

answer to a question which some may have wished to keep private. It is likely that a more 

realistic picture has been gained of the value of pressure sore prevention using the random 

response technique to anonymize their responses. Streiner and Norman (1994) refer to 

finding that nine times as many women stated that they had had an abortion answering in 

this way, than when they were directly questioned.

The relationship between value and locus of control has been discussed previously, and in 

general, studies suggest that people who are highly internal in control expectancies will 

seek more knowledge on a subject to which they attach value. This is discussed in the next 

section where the results from different parts of the thesis are integrated.

Conclusion
There is support for the belief that the newly developed Pressure Sore Learning Theory 

Scale shows concurrent and discriminant validity with established locus of control scales 

for general life, and health expectancies. For the latter, there are no major indications that 

the local population sub-scale means differed widely from comparative groups. But where 

there are significant differences these may be explained in terms of the cultural mores of 

the localities studied.

There are indications that health professionals do not share with patients the same 

expectation of being able to control health. Since this was not specifically investigated 

with a local sample of patients in the present research, it would be recommended to do so 

in the future. It may affect such things as patient self-control of pressure relief.

Value of pressure sore prevention is low for many staff, but further refinement of 

methodology is needed, and comparisons with other localities would be helpful.
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Section Five: Integration of results from different arms of the study

Triangulation of prevalence, knowledge, locus and value

Correlation coefficients (e.g. Spearman) show associations between data if it can be 

meaningfully ranked (Coolican, 1994). If departmental prevalence rates vary between high 

and low, the position of a department can be ranked relative to others. Similarly, 

departmental knowledge, and departmental value of pressure sore prevention can be 

ranked. Each of these, prevalence, knowledge, and value can then be triangulated to 

illustrate how these relate with one another across departments.

Preparation of data

Pressure sore prevalence rates for each ward, and community nurse practice, were 

collected and an average rate calculated for each ward (see Appendix: 5). Where the 

number of years of available data differed, the mean was calculated accordingly. Wards 

were then grouped into departments (e.g. three elderly medical wards were grouped into 

one department called elderly medicine). The community nursing teams were treated as 

one department. Each person was given a code to identify which department they were 

from.

The mean knowledge scores for each department were computed, and these would be used 

to represent the group knowledge of that department. Value scores for each department 

were represented by the percentage of staff in that department who had rated pressure sore 

prevention as both important and interesting.

Value and locus of control

Two statistically significant correlations are given below in Table: 5.1. They show that

belief that life and health are controlled by chance is associated with lower departmental

value of pressure sore prevention. Other correlations are shown for purposes of

comparison.
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Table: 5. 1 Spearman correlations for sub-scales of IPC, MDHLC, PSLT sub-scales and 
departmental value score. (n = 516).

IPC

Internality

Powerful Others

Chance

MDHLC

Internality

Powerful Others

Chance

PSLT

Internality

Powerful Others

Chance

Value of 
prevention

-0.02

-0.05

-0.09

-0.02

0.01

-0.1

-0.01

-0.05

-0.02

p value, 
1 -tailed

.352

.128

.021

.312

.410

.011

.396

.148

.348
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Knowledge and locus of control

The more the departmental belief that pressure sore prevention is controlled by self and 

chance, the lower the departmental knowledge scores (Table: 5. 2). Also, the more the 

departmental belief that powerful others control life, and that health is controlled by 

chance, the lower the departmental knowledge scores.

Table: 5.2 Spearman correlations for sub-scales of IPC, MDHLC, PSLT sub-scales and 
departmental knowledge score.

Knowledge 
score

p value, 
1 -tailed

IPC

internality

powerful others

chance

-0.04

-0.12

-0.05

.176

.004

.142

MDHLC

internality

powerful others

chance

0

-0.06

-0.1

.416

.104

.013

PSLT

internality

powerful others

chance

-0.11

-0.07

-0.15

.006

.063

.001

Box: 5.1. Departmental value of pressure sore prevention correlated positively with 

departmental knowledge score (Spearman, one-tailed. rs = .28, p < .001, n = 516).
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Mean departmental prevalence rate

A new variable called prevmean, was computed in SPSS (Table: 5.3a) which had the 

same values as each departmental code, then prevmean was receded to represent the mean 

prevalence rate for that department (see Appendix: 5). Some staff were excluded from 

analysis relative to prevalence rates on the basis that they were not involved in activities of 

direct nursing prevention of pressure damage to patients. In these cases '99' was used for 

the prevalence rate, and treated as 'missing data'. This was done to allow only persons in 

relevant departments to 'score' a prevalence rate.

Table: 5. 3a Departmental mean pressure sore prevalence rates.

Department 
code

l

2

4

5

7

11

12

13

16

Name of dept.

rehabilitation

orthopaedic

surgical

elderly medicine

general medicine

paediatrics

community nursing

community hospitals

intensive care

Overall population.

Mean rate
(%)

16.50

11.70

5.78

26.46

5.05

0.00

4.67

20.08

18.81

12.32

*Cases

17

20

64

51

40

20

54

60

19

345

Total Cases = 516. *'Cases' means the number of staff who responded to the locus survey, and for whom a 
mean departmental rate has been attributed.
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A departmental knowledge score was attributed to each respondent based on the mean 

knowledge score for their department in the knowledge survey (Table: 5.3b).

Table: 5. 3b Mean knowledge scores from the knowledge survey, by department.

Total population

rehabilitation

orthopaedic

casualty

surgical

elderly medicine

outpatients

general medicine

theatres

administration

clinical nurse specialists

paediatric

community nursing

community hospitals

Mean 
score

48.86

51.15

44.33

40.71

49.32

48.38

46.65

50.20

47.04

55.42

52.67

48.87

51.43

47.56

Standard 
deviation

12.66

10.17

18.92

21.93

11.74

12.87

11.95

11.14

14.04

5.04

9.99

10.00

11.41

12.35

Number of 
respondents

433

20

15

17

78

47

17

61

24

12

6

15

53

68
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The following (Table: 5. 3c) shows the theoretical framework of locus of control types 
(see Appendix: 5.1).

fable: 5. 3c Theoretical typology proposed by Wallston and Wallston, 1982.
Type
1 . Pure Internal

2. Pure Powerful Others
3. Pure Chance External
4. Double External

5. Believer in Control

6. Type thought not to 
exist!

7. Yea-sayer

8. Nay-sayer

Control expectancies
High Internal; Low Powerful 
Others; Low Chance
High P; Low I; Low C
High C; Low I; Low P

High P; High C; Low I
High I; High P; Low C

High I; High C; Low P

High I; High P; High C

Low I; Low P; Low C

Comment
Own control is uppermost

Others perceived to control situations
Things 'controlled' mainly by fate

Powerful others and fate control situation
Most adaptive type, control resides with 
self or powerful others, not fate
Some things controllable, others are not

Response bias? Or, as above; and fate 
plays a part
Response bias? Or, questions don't reflect 
beliefs. Religious?

The percentage of staff in each department or role is given below (Table: 5. 3d) for types 
according to their general locus of control beliefs (IPC scale).

Table: 5. 3d Locus of control types, percentages per department. IPC Scale

administrative nurses

support workers (pilot)

community hospital
orthopaedic

surgical

rehabilitation
community nurses

intensive therapy unit

paediatrics

elderly medicine

theatres
clinical nurse specialists

outpatients department
general medicine

trained staff (pilot)
casualty

IPC Type (%)
1

40.0

30.0

25.0
20.0
16.9

16.7
16.4

15.8

15.0
13.7

13.3
12.5

10.5
10.0

5.3

3.8

2
10.0
15.0

3.3
10.0
6.2

4.2

5.5

0.0
10.0

9.8
15.6

0.0
5.3

5.0

0.0

11.5

3
20.0

5.0
11.7
5.0

10.8

12.5

10.9
10.5

5.0
11.8

6.7
12.5

5.3

17.5

10.5

7.7

4
10.0
15.0
8.3

30.0
13.8

12.5

14.5
15.8
15.0

15.7
24.4

25.0

5.3
17.5
15.8

15.4

5
10.0
15.0
6.7

10.0
7.7

0.0
12.7
10.5

0.0
11.8
6.7

12.5

0.0

7.5
10.5

11.5

6
0.0

0.0
0.0

15.0
3.1
4.2

5.5
0.0

5.0
3.9
0.0

12.5

10.5

2.5
5.3

7.7

7
0.0

10.0
20.0
10.0
24.6

29.2
10.9
15.8

30.0
11.8
6.7

0.0
47.4

7.5
15.8

23.1

8
10.0

10.0
25.0

0.0
16.9

20.8
23.6

31.6
20.0
21.6
26.7

25.0

15.8
32.5

36.8

19.2
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The percentage of staff in each department or role is given below (Table: 5. 3e) for types 

according to their health locus of control beliefs (MDHLC scale).

admininistrative nurses
clinical nurse specialists
community nurses
support workers (pilot)
trained nurses (pilot)
community hospital
casualty
general medicine
paediatrics
elderly medicine
intensive therapy unit
theatres
orthopaedics
surgical
rehabilitation
outpatients department

MDHLC Type (%)
1

60.0
50.0
43.6
30.0
26.3
25.0
23.1
20.0
20.0
17.6
15.8
15.6
15.0
13.8
12.5
10.5

2
0.0
0.0
7.3
5.0

10.5
3.3
0.0

10.0
5.0

11.8
5.3
6.7
5.0
3.1
8.3

10.5

3
0.0

12.5
9.1
5.0

10.5
3.3
7.7

20.0
15.0
5.9

21.1
17.8
5.0

21.5
25.0
10.5

4
10.0
25.0

5.5
10.0

5.3
13.3
7.7

12.5
10.0
13.7
0.0

15.6
15.0
13.8
8.3
5.3

5
0.0
0.0
9.1
0.0
0.0
8.3
7.7
15

0.0
5.9
5.3
8.9
5.0
9.2
4.2
5.3

6
0.0
0.0

10.9
20.0
15.8
11.7
15.4
0.0

15.0
7.8
0.0
8.9

10.0
10.8
12.5
15.8

7
10.0
0.0
5.5

10.0
5.3
8.3

26.9
2.5

20.0
9.8

15.8
11.1
30.0
12.3
16.7
15.8

8
20.0
12.5
9.1

20.0
26.3
26.7
11.5
20.0
15.0
27.5
36.8
15.6
15.0
15.4
12.5
26.3

The percentage of staff in each department or role is given below (Table: 5. 3f) for types 

according to their pressure sore prevention locus of control beliefs (PSLT scale).

Table: 5. 3f Locus of control types, percentages per department. PSLT Scale.

administrative nurses
clinical nurse specialists
general medicine
rehabilitation
community hospital
intensive therapy unit
theatres
casualty
community nurses
surgical
orthopaedics
elderly medicine
outpatients department
trained nurses (pilot)
support workers (pilot)
paediatrics

PSLT Type (%)

1
40.0
37.5
22.5
16.7
16.7
15.8
13.3
11.5
10.9
10.8
10.0
9.8
5.3
5.3
5.0
0.0

2
10.0
0.0
2.5
8.3

10.0
15.8
0.0
3.8

12.7
3.1

15.0
9.8

10.5
10.5
0.0

10.0

3
10.0
0.0

12.5
8.3
8.3

21.1
15.6
3.8

10.9
20.0
15.0
13.7
10.5
10.5
5.0

20.0

4
10.0
0.0

12.5
8.3

11.7
0.0
6.7
3.8
1.8

18.5
0.0
5.9

15.8
15.8
10.0
10.0

5
20.0
25.0
12.5
8.3
5.0

15.8
4.4

26.9
16.4
4.6

10.0
15.7
5.3
5.3
5.0

10.0

6
0.0
0.0
7.5
4.2

11.7
5.3

17.8
15.4
5.5
6.2
5.0
2.0
0.0
5.3

35.0
5.0

7
0.0
0.0
0.0

33.3
21.7
10.5
13.3
30.8
16.4
18.5
30.0
11.8
36.8
10.5
30.0

0.0

8
10.0
37.5
30.0
12.5
15.0
15.8
28.9

3.8
25.5
18.5
15.0
31.4
15.8
36.8
10.0
45.0
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Table: 5. 3g Percentage* of people in department who value pressure sore prevention as 
both important and interesting. (*see below).

Department

support worker (from pilot site)
elderly medicine

general medicine

community nurses

surgical

community hospitals

administrative nurses (managers)

orthopaedic and rehabilitation

trained staff (from pilot site)

theatres

casualty
paediatrics

clinical nurse specialists

outpatients

no response

Total

Number
20

51
40

55

65

60
10

44
19

45

26

20

8
38

15
516

*Percentage
40.00
39.2.0

35.00

34.80

32.30

31.70

30.00

25.00
21.10

20.00

15.30
15.00

12.50

10.50
0.00

not applicable
* this percentage refers to staff in a department who have both high interest and 
importance for pressure sore prevention(i.e. they highly value it). It is a percentage of these 
people in each department to allow departmental value to be ranked relative to other 
departments. Summing up to 100% is not applicable.

Exploration of associations

Associations between departmental prevalence rates, departmental knowledge, locus of 

control scores, and value is explored below. Spearman correlation coefficients have been 

used below to test correlations. Mann-Whitney nonparametric tests of difference between 

means or medians have been used when appropriate to show differences between groups 

of staff.

Box: 5. 2. Spearman correlation between departmental mean pressure sore prevalence 
rate and departmental knowledge score.

Spearman, one-tailed, r, = -.4716, p<.001, n = 345

Section Five. Integrated results. Page 213



Table: 5. 4 Spearman correlations between mean departmental prevalence rates and 
sub-scales oflPC, MDHLC, and PSLT scales (n = 345).

Mean prevalence rate p value, 
1 -tailed

Internality sub-scale

IPC

MDHLC

PSLT

0.07

-0.07

0.11

.082

.101

.021

Powerful others sub-scale

IPC

MDHLC

PSLT

-0.03

0

0

.309

.479

.459

Chance sub-scale

IPC

MDHLC

PSLT

0.03

-0.01

-0.03

.299

.411

.315

Community prevalence rates are significantly lower than the hospital prevalence (Box: 5. 

3).

Box: 5.3 Mann-WhitneyU-Test of differences between mean departmental 
prevalence rates for hospital and community settings. U = 3240.0, 2-Tailed p = 
.0011

Community staff have significantly higher departmental knowledge scores than do hospital 

staff (Box: 5. 4 and Table: 5. 6).

Box: 5. 4 Mann-Whitney U - Test of differences between mean departmental 
knowledge scores for hospital and community settings. U = 990.0, 2-tailed p = .0001.
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Table: 5. 5 Comparison of hospital and community mean departmental knowledge scores.

Population mean

hospital

community

Mean

47.03

46.51

51.43

Number

516

461

55

The trained staff have significantly higher mean departmental knowledge scores than do 

support staff. This should be seen in the light of the knowledge survey results for 

individuals as opposed to departments. Results here simply group all trained staff, and all 

support staff, there are large differences in sample sizes and the magnitude of the 

difference between means is not as obvious as when the individual scores are compared. In 

reality, there is no 'department of trained staff and 'department of support staff.

Box: 5. 5 Mann-Whitney U - Test of differences between mean departmental 
knowledge scores for trained and support staff. U = 16322.0, 2-tailed p = .0001.

Table: 5. 6 Comparison of mean departmental knowledge scores for trained and support 
staff.

For Entire Population

trained staff

support worker

Mean

48.35

48.68

47.33

Std. 
deviation

3.76

3.95

2.87

Number

501

378

123

Total Cases = 516, Unidentified= 15 or 2.9 Pet

If personal as opposed to departmental mean knowledge scores are compared from the 

knowledge survey database, the difference between trained and untrained staff mean scores 

is more obvious. The trained had a mean of 50.90 (s.d. 11.66, n = 341), and the support 

staff 42.22 (s.d. 13.51, n - 96).
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Typology

Respondents to the locus of control survey were categorised by type (Appendix: 5.1). 

This was done by computing whether they were above or below the mean sub-scale score, 

then allocating them to the particular type described in Table: 5. 7.

Tiible: 5. 7 Theoretical typology proposed by Wallston and Wallston, 1982.
Type

1 . Pure Internal

2. Pure Powerful 
Others

3. Pure Chance 
External

4. Double External

5. Believer in 
Control

6. Type thought not 
to exist!

7. Yea-sayer

8. Nay-sayer

Control expectancies

High Internal; Low 
Powerful Others; Low 
Chance

High P; Low I; Low C

High C; Low I; Low P

High P; High C; Low I

High I; High P; Low C

High I; High C; Low P

High I; High P; High C

Low I; Low P; Low C

Comment

Own control is uppermost

Others perceived to control 
situations

Things 'controlled' mainly by fate

Powerful others and fate control 
situation

Most adaptive type, control resides 
with self or powerful others, not 
fate

Some things controllable, others 
are not

Response bias? Or, as above; and 
fate plays a part

Response bias? Or, questions don't 
reflect beliefs. Religious?
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Type 1, pure internals

Type 1 proportion in a department has weak to moderate positive significant correlations 
with knowledge of pressure sore prevention (Table: 5. 8). Though knowledge correlates 
significantly with general (IPC) type one proportion, it is much weaker (rs .09) than that for 
health and pressure sore prevention (Spearman's correlation, rs .32, rs .33 respectively). 
Type 1 proportion in a department correlates weakly positive for general locus type 1, and 
weakly negative for health type 1 and pressure sore prevention type 1 against prevalence.

Table: 5. 8 Spearman correlations between locus of control type 1, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

0.3

N= 516

P< .001

MDHLC

0.31

N= 516

P< .001

PSLT

-0.16

N= 496

P< .001

Knowledge score 0.09

N= 516

P< .025

0.32

N= 516

P< .001

0.33

N= 496

P< .001

Prevalence 0.15

N= 345

P< .003

-0.14

N= 345

P< .005

-0.17

N= 325

P< .001
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In terms of value, the more Sisters there are in a department that believe they personally 

control life, and health, the higher the departmental value of pressure sore prevention 

(Table: 5. 9). But, the correlation is negative if they believe they personally control 

pressure sore prevention (rs -.62, p < .001).

Table: 5. 9 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 1 in department.

Value

IPC (life)

.48

N = 33

P < .002

MDHLC 
(health)

.43

N = 33

P < .006

PSLT (pressure 
sores)

-.62

N = 31

P<.001

Knowledge .26

N = 33

P < .075

.79

N = 33

P<.001

-.13

N = 31

P<.24

Prevalence .32

N = 21

P < .077

.18

N = 21

P<.22

.64

N=19

P<.001
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Type 2, pure powerful others

There is no significant correlation between the proportion of general life control 

expectancy type 2 and departmental value of pressure sore prevention (Table 5: 10). There 

is a weak positive correlation with respect to health type 2 and value (rs .29, p < .001), and 

a weak significant negative for pressure sore type 2's and value (rs -.23). There is a 

moderate negative correlation for general locus type 2 and knowledge (rs -.3, p < .001), but 

weaker positive correlation with health type 2 (rs .28) and weaker still for pressure sore 

type 2 (r,. 16).

Table: 5. 10 Spearman correlations between locus of control type 2, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

-0.05

N = 470

P< .161

MDHLC

0.29

N = 472

P< .001

PSLT

-0.23

N = 443

P< .001

Knowledge score -0.3

N= 470

P< .001

0.28

N= 472

P< .001

0.16

N= 443

P< .001

Prevalence -0.15

N= 326

P< .003

0.23

N= 345

P< .001

0.18

N= 345

P< .001
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Relative to the number of type 2 Sisters in a department who believe that life, health, and 

pressure sore prevention are controlled by powerful others, Table: 5. 11 shows some 

moderate to strong positive and negative correlations between value, knowledge, and 

prevalence rates.

Table: 5.11 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 2 in department.

Value

IPC

-.31

N = 31

P < .047

MDHLC

.41

N = 28

P<.015

PSLT

.69

N = 28

P<.001

Knowledge -.39

N = 31

P<.014

.39

N = 28

P<.019

.84

N = 28

P < .001

Prevalence -.76

N = 21

P < .001

.23

N = 21

P<.15

.09

N = 21

P<.35
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Type 3, pure chance externals

The following two tables (Table: 5. 12 and Table: 5. 13) show correlations for Type 3 

people who believe that things are generally controlled only by chance. They are known as 

'pure chance externals'. Note that there are moderate to strong positive correlations with 

value, knowledge and prevalence, if they believe chance controls life in general. But if 

they believe chance controls health and pressure sore prevention, it is associated with a 

lower departmental prevalence rate, even though value and knowledge are less.

Table: 5.12 Spearman correlations between locus of control type 3, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

0.53

N= 516

P< .001

MDHLC

-0.09

N= 506

P< .026

PSLT

0.03

N= 508

P< .260

Knowledge score 0.6

N= 516

P< .001

0.52

N= 506

P< .001

0.25

N= 508

P< .001

Prevalence 0.3

N= 345

P< .001

-0.41

N= 345

P< .001

-0.22

N= 345

P< .001
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Table: 5 13 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 3 in department.

Value

IPC

.32

N = 33

P < .034

MDHLC

-.33

N = 33

P < .028

PSLT

.14

N = 31

P<.22

Knowledge .52

N = 33

P < .284

.1

N = 33

P < .284

.20

N = 31

P<.136

Prevalence .98

N = 21

P<.001

-.99

N = 21

P<.001

-.81

N = 21

P<.001
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Type 4, double external

For life in general, health, and pressure sore type 4's, the more there are of them in a 

department, the more they value pressure sore prevention (although the correlations are 

very weak) (Table: 5 14). The more who believe health is controlled by powerful others 

or chance, the less their knowledge score, and the higher the prevalence rate. The more 

they believe pressure sore prevention is controlled by powerful others and chance, the 

more they know about the subject, and the lower the prevalence.

Table: 5 14 Spearman correlations between locus of control type 4, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

0.07

N= 516

P< .060

MDHLC

0.11

N= 497

P< .008

PSLT

0.13

N= 469

P< .002

Knowledge score 0.01

N= 516

P< .399

-0.17

N= 497

P< .001

0.18

N= 469

P< .001

Prevalence -0.11

N= 345

P< .020

0.28

N= 326

P< .001

-0.16

N= 306

P< .003
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Type 4 Sisters seems paradoxical in that a person who is thought to be in charge attributes 

control to powerful others and chance. There are several significant negative correlations 

for life, health and pressure sore control beliefs relative to value, and knowledge, but not 

necessarily significantly affecting departmental prevalence.

Table: 5 15 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 4 in department.

Value

IPC

-.26

N = 33

P<.07

MDHLC

-.54

N = 33

P<.001

PSLT

-.65

N = 31

P<.001

Knowledge -.01

N = 33

P < .474

-.34

N = 33

P < .025

-.69

N = 31

P < .001

Prevalence -.32

N = 21

P < .077

-.001

N=21

P<.49

-.05

N = 21

P < .407
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Type 5, believer in control

There are moderate or weak positive correlations with value, when there are more people 

in a department who believe that life, health and pressure sores are controlled by either 

self or powerful others (Table: 5.16).

Table: 5.16 Spearman correlations between locus of control type 5, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

I PC

0.46

N= 453

P< .001

MDHLC

0.49

N= 439

P< .001

PSLT

0.18

N= 516

P< .001

Knowledge score 0.37

N= 453

P< .001

0.45

N= 439

P< .001

0.41

N= 516

P< .001

Prevalence -0.14

N= 308

P< .007

-0.72

N= 325

P< .001

0.03

N= 345

P< .322
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For type 5 Sisters, a similar pattern is seen as for the whole population, but more strongly 

so (Table: 5.17). There are some very strong coefficients. Of particular interest is that 

belief in life and health control by self and powerful others produces higher coefficients 

than for pressure sore specific type 5's. The strongest correlation seen in this section 

specifically relates to health type 5 against prevalence (rs -.98, p < .001).

Table: 5.17 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 5 in department.

Value

IPC

.72

N = 28

P<.001

MDHLC

.63

N = 29

P<.001

PSLT

.12

N = 33

P < .249

Knowledge .76

N = 28

P<.001

.69

N = 29

P<.001

.42

N = 33

P < .008

Prevalence -.41

N=19

P < .042

-.98

N= 19

P < .001

.05

N = 21

P < .407
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Type 6, (thought not to exist!)

In terms of value of pressure sore prevention, the higher the proportion of these who

thought they or chance controlled life, health, and. pressure sores, the less the departmental

value of it (all moderate to weak but significant coefficients, rs < -.38, p < .001) (Table: 5.

18).

Table: 5. 18 Spearman correlations between locus of control type 6, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

-0.38

N= 362

P< .001

MDHLC

-0.22

N= 439

P< .001

PSLT

-0.11

N= 498

P< .006

Knowledge score -0.01

N= 362

P< .398

0

N= 439

P< .441

-0.4

N= 498

P< .001

Prevalence 0.06

N= 266

P< .146

-0.22

N= 286

P< .001

-0.18

N= 345

P< .001
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There are indications that Type 6 Sisters believe that some things are controllable and 

some are not for life in general. This is significantly and moderately correlated with higher 

departmental prevalence of sores. They are also associated significantly with lower 

departmental value of prevention, and lower knowledge of the subject.

Table: 5. 19 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 6 in department.

Value

IPC

-.31

N = 27

P < .059

MDHLC

-.56

N = 31

P<.001

PSLT

-.46

N = 31

P < .004

Knowledge .23

N = 27

P<.123

-32

N = 31

P<.04

-.63

N = 31

P < .001

Prevalence .58

N=18

P < .005

.14

N = 21

P < .265

.32

N = 21

P < .077
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Type 7, yea-sayer

This type is associated with fatalism or simply assenting to what others say. Either self, 

powerful others, or chance can exert control over outcomes. Note the weak positive 

correlation between value and pressure sore control, which supports the possibility that 

they wanted to appear positive in this type of survey (i.e. saying yea!).

Table: 5. 20 Spearman correlations between locus of control type 7, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

-0.24

N= 498

P< .001

MDHLC

-0.46

N= 508

P< .001

PSLT

0.08

N= 438

P< .056

Knowledge score 0.12

N= 498

P< .003

-0.32

N= 508

P< .001

-0.17

N= 438

P< .001

Prevalence 0.03

N= 345

P< .267

0.15

N= 345

P< .002

-0.1

N= 285

P< .050
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In Table: 5. 21 correlations with prevalence are non-significant. All the correlations 

specific to belief that self, powerful others, and chance control pressure sore prevention 

are weaker than for life and health control expectancies. These staff may be failing to 

express commitment to any values or any study about life and health subjects.

Table: 5. 21 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 7 in department.

Value

IPC

-.54

N = 31

P < .001

MDHLC

-.87

N = 31

P < .001

PSLT

-36

N = 29

P < .028

Knowledge -.4

N = 31

P<.012

-.85

N = 31

P<.001

-.21

N = 29

P<.131

Prevalence -.23

N = 21

P<.157

-.23

N = 21

P<.153

.14

N=19

P < .286

Section Five. Integrated results. Page 230



Type 8, nay-sayer

In Table: 5.22 if there are higher proportions of type 8 in a department who believe life 
and pressure sore prevention is generally uncontrolled there is a weak significant positive 

correlation with knowledge i.e. their department tends to know more about the subject. 

There is a weak negative correlation if they believe health is uncontrolled, and a strong 
positive correlation (rs .67, p < .001) with prevalence.

Table: 5. 22 Spearman correlations between locus of control type 8, and departmental 
value, departmental knowledge score, and departmental mean prevalence (1-tailed).

Value

IPC

0.02

N= 496

P< .349

MDHLC

0.2

N= 516

P< .001

PSLT

0.2

N= 516

P< .001

Knowledge score 0.27

N= 496

P< .001

-0.14

N= 516

P< .001

0.33

N= 516

P< .001

Prevalence 0.18

N= 325

P< .001

0.67

N= 345

P< .001

-0.29

N= 345

P< .001
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If there are higher proportions of type 8 Sisters in a department who believe that health is 

uncontrolled, there is a moderate (Table: 5. 23) negative correlation with value and with 
knowledge, and weak positive correlation with prevalence. When they think life is 
uncontrolled, there is a strong positive correlation with prevalence. Further, if they don't 
think pressure sore prevention is controlled, there is a negative correlation with 
prevalence. Perhaps the latter indicates that they interfere less and the staff therefore 
achieve more productive prevention?

Table: 5. 23 Spearman correlations for Ward and District Nursing Sisters relative to 
departmental value, knowledge, and prevalence of pressure sores. (1-tailed). Proportions of 
type 8 in department.

Value

IPC

.11

N = 33

P<.28

MDHLC

-.56

N = 33

P < .001

PSLT

-.09

N = 33

P<.307

Knowledge .25

N = 33

P<.08

-.68

N = 33

P<.001

.28

N = 33

P < .053

Prevalence .81

N = 21

P<.001

.23

N = 21

P<.157

-.38

N = 21

P < .045
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Section Five: Discussion of integrated results

Introduction

The large volume of studies of the aetiology of pressure sores reported in previous sections 

illustrate how much effort has been put into identifying reasons that tissue damage might 

occur. Among the main factors thought to influence the development of pressure sores 

were: the patient's health, illness or physiological and anatomical characteristics, 

equipment availability and usage, staff knowledge of prevention, and application of risk 

assessment. In the local context, equipment suitable for patients with pressure sores was 

available in every instance, so lack of this was not thought to be the main reason for failure 

to prevent those sores. The knowledge survey did not identify major deficits to account for 

increased risk of pressure damage. This research represents a first known attempt to assess 

how staff perceptions of control and value of pressure sore prevention might affect the 

prevalence of pressure sores. It is felt that the new instrument (Pressure Sore Learning 

Theory Scale) provides preliminary evidence of attitudinal issues amongst staff which 

could affect pressure sore prevention.

Hypotheses

It was postulated that locus of control of nursing and support staff, and associated value of 

pressure sore prevention, would affect the prevalence of pressure sores. Where people 

attribute less control over outcomes to themselves, and more to powerful other people and 

chance, it was thought there may be more pressure sores amongst their patients. 

Conversely, where staff believe themselves to control pressure sore prevention, and attach 

high value to doing so, there should be lower prevalence. Additionally, it was thought that 

more positive control and value beliefs of staff in the community as compared to the 

hospital might be reflected in lower community prevalence rates, hi the community, staff 

might feel more personal control over health outcomes, be less influenced by powerful 

others, and value pressure sore prevention more than staff do in the hospital. In short, 

attitudes amongst groups of staff could affect delivery and standards of care for patients.

Triangulation of prevalence, knowledge, locus of control and value

Goodwin and Goodwin (1991) advocate using different sources of information, theories,

methods, and investigators as a means of enhancing the credibility of construct validity. In
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this study, sources of information included pressure sore prevalence rates, knowledge of 

pressure sore prevention, control beliefs, and values.

Social Learning Theory is almost exclusively concerned with individual perceptions of 

control. It was only during preliminary statistical analysis of correlations between the three 

locus of control scales that it was realised that individual expectancies would need to be 

seen in the light of the outcome of a group activity, namely, the prevention of pressure 

sores by working in a team. No indication was found in the literature as to how this 

individual relationship to a group outcome might be tested.

Value and locus of control

Studies show that internals only seek out more and actively pursue information on a 

subject if they place high value on achieving the outcome (Davis and Phares, 1967. 

Wallston, Maides and Wallston, 1976a. Wallston et al, 1976b). Given that pressure sore 

prevention is arguably a key nursing responsibility and activity, departmental internality 

and value were expected to be positively correlated (Table: 5. 1), but all internality 

correlations were very weak, negative, and non-significant. In other words, there was no 

evidence that an high proportion of internals in a department is associated with higher 

value of pressure sore prevention. There were indications that belief that life and health are 

controlled by chance is significantly (though weakly) associated with lower value of 

prevention.

Knowledge and locus of control

Departmental value correlated positively with departmental knowledge. In other words, the 

higher the departmental value of pressure sore prevention, the higher the knowledge score 

(Spearman, one-tailed. rs = .28, p < .001, n = 516) (Box: 5. 1). So departments with higher 

knowledge scores are associated with higher value of pressure sore prevention. But control 

beliefs seem to have a negative effect on knowledge (Table: 5. 2). The latter table shows 

that beliefs associated with lower departmental knowledge are: that pressure sore 

prevention is controlled by self, and chance; that powerful others control life; that health 

is controlled by chance. In short, consistent with other studies, externals believe powerful 

others control life in general, they believe chance controls pressure sore prevention and

health, and they work in departments which have lower departmental knowledge scores
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than other places. If they believe powerful others control life in general, and pressure sore 

prevention, and that chance controls life and health, they work in departments that value 

pressure sore prevention less than other places.

If an high proportion of internals in a department is not associated with higher value of 

prevention (i.e. they make no difference to group value), but there is still a weak positive 

relationship between departmental knowledge and value, it might mean that people who 

value pressure sore prevention and know most about it tend to be externals. If this is true, 

there should be a positive correlation between either knowledge or value, and powerful 

others and chance (because higher scores in these latter two sub-scales are an indication of 

higher belief in external control) (Table: 5.1, and 5. 2). But all the correlations are 

negative. Therefore, the hypothesis that the weak positive (significant) correlation between 

departmental knowledge scores and value is due to externality, is not upheld. This again is 

consistent with the literature in that externals tend to be led, rather than lead (Sherman, 

1973. Biondo and MacDonald, 1971. Phares, 1965). So the correlation probably has to be 

explained by other things than personal locus of control, or it may not have been detected 

by the present instruments. Perhaps it shows that knowledge is valued for its own intrinsic 

worth, rather than because of anything to do with how it is controlled or used? Maybe it is 

valued in terms of its relationship to beneficial outcomes (i.e. an effect of altruism)?

Knowledge, locus, and prevalence

Departmental mean pressure sore prevalence rates are shown in Appendix: 5 and 

departmental mean knowledge scores in Table: 5.3. These means were correlated to test 

the hypothesis that higher knowledge of pressure sore prevention is associated with lower 

prevalence rates. It was upheld, with a moderate negative correlation between 

departmental knowledge score and departmental prevalence rate (Spearman, one-tailed, rs 

= _.475 p < .001, n = 345) (Box: 5. 2). The higher the departmental knowledge score, the 

lower the prevalence rate and vice versa.

It was hypothesised that the greater the proportion of staff with high internal control 

expectations, the lower the prevalence rates. This was not upheld. In fact, there are 

indications in Table: 5. 4 that more belief in personal internality in relation to pressure

sore prevention is associated with higher prevalence (Spearman, one-tailed, rs = .11, p <
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.021, n - 345). None of the other sub-scales correlated significantly with prevalence. In 

view of what has been mentioned about intemality, value and knowledge, this correlation 

further suggests that a personal locus of control may have a deleterious effect on 
prevalence if not associated with high value of prevention.

Differences between departments and staff

Monitoring has repeatedly shown that there is lower occurrence of pressure sores in the

community (Jordan and Clark, 1976. Barbenel, 1977) and this was found also in local

surveys (Box: 5. 3). It was thought that it might be because community staff have

significantly more departmental knowledge of prevention than their hospital counterparts.

Results shown in Box: 5. 4 and Table: 5. 5 indicate that community staff did have more
knowledge.

There were significant differences in mean departmental knowledge score between trained 

and support staff (Box: 5. 5 and Table: 5. 6). It is one of the limitations of the study that 

the range of respondents is from different departments, including outpatients. So it would 

be helpful to study similar settings and departments across different trusts to contrast like 

with like e.g. elderly care wards. Also, many more factors than studied here may affect the 

context in which people learn and acquire knowledge about pressure sore prevention. 

Factors such as the context in which they work could be studied in relation to the effect of 

promoting ward learning for necessity (to meet patient dependency) and for pleasure. 

Insights could be gained from qualitative research to investigate different perceptions of 

knowledge and value for people working with varied or similar priorities.

Typology
Wallston and Wallston (1982) proposed a theoretical typology to describe possible types 

of perceptions of locus of control of health (Table: 5. 7). The usefulness of this approach 

is that it allows a more holistic view of personal characteristics. People are not just seen in 

terms of sub-scale scores, but as a composite of three aspects of perceived control 

(personal, powerful others, and chance). Further, the typology illustrates how one aspect 

might 'govern' personal reactions in hypothetical situations i.e. which perspective of 

control predominates. Whilst being theoretical, it is instinctively human, has been tested

(Schank and Lawrence, 1993. Rock et al, 1987), and is descriptive of real life where
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control has to be enacted by someone or something. Distribution of control types in the 

study are shown in Appendix: 5.1 in relation to general locus (IPC), health locus 

(MDHLC) and pressure sore prevention locus (PSLT).

Departmental value, departmental knowledge, and departmental prevalence were 

correlated for each type, and in each of the three locus of control contexts (general, health, 

and pressure sore). It was striking to note how many achieve statistical significance. 

Generally, they are weak correlations. But some are moderate to strong, and significant, 

and will be discussed below in relation to the percentage of each type in a department.

Type 1

First, Type 1 (pure internal) is described as a person who believes that their own control is 

uppermost. On an individual level, internals are more proactive than externals (Wallston et 

al, 1976), and place more value on skill or achievement reinforcements (Rotter, 1966). It 

can be hypothesised, given that internals affect their environmental conditions, such as 

health, and working environment (Rotter, 1966. McFarlane et al, 1980), that an higher 

proportion of pure internals in a department will generally affect the values of the 

department. Theoretically, an higher proportion of internals with positive value of pressure 

sore prevention (given that this is one of the fundamentals of nursing practice), should be 

beneficial to patients. In fact, the correlation between value and general or health locus is 

higher than for pressure sore prevention locus (Spearman rs .3, .31, and -.16 respectively, 

all p < .001) (Table: 5. 8). This signifies that for Type 1's beliefs about control of life and 

health might have more effect on raising the departmental value of pressure sore 

prevention, than personal internality of control of pressure sores.

Secondly, higher Type 1 proportion in a department has weak to moderate positive 

significant correlations with knowledge of pressure sore prevention (Table: 5. 8). 

Knowledge correlates significantly with the proportion of general (IPC) type 1, but it is 

much weaker (rs .09) than that for health and pressure sore prevention (rs .32, rs .33 

respectively). This supports validity of the typology in that an health related knowledge 

score should theoretically, in this context, correlate more strongly with health and pressure 

sore prevention type than for general locus of control type.
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Thirdly, the higher the life (IPC) type 1 's, the higher the prevalence rate (Table: 5. 8). But 

the more the health (MDHLC) and pressure sore prevention (PSLT) type 1's, the lower 

the prevalence rate. Again, extrapolating to individuals, it seems that personal expectation 
of controlling life in general is not necessarily helpful for pressure sore prevention, but 
belief in controlling health and pressure sore prevention is more helpful. This strengthens 
the need to understand locus of control in relation to context and value.

By using data relating specifically to Ward or District Nursing Sisters, a picture emerged 
about how 'pure internals' in positions of leadership are associated with departmental 

value, knowledge, and prevalence (Table: 5. 9). Sisters who have high pressure sore 
internality are associated with significantly lower value of pressure sore prevention, but 
they still attach high value to control of life and health, and the more they do so, the higher 
the departmental value of pressure sore prevention. This could mean that they set the 
overall tone for the department giving a positive sense of them controlling life and health, 
but that the departmental value of pressure sore prevention does not come from them. 
Indeed, potentially, they could negatively influence prevention by their staff because they 
set other priorities.

If the latter is true, one can postulate that the more type 1 Sisters in a department, with 
lower values of pressure sore prevention, the higher the departmental prevalence rate. This 
hypothesis is supported by the moderate to strong correlation between the proportion of 
them who believe they personally control the pressure sore prevention, and the prevalence 

rate(rs .64,p<.001).

But, the more they believe health is controlled by themselves, the higher the departmental 
knowledge of pressure sore prevention (rs .79, p < .001). There are two issues here, first, 
that belief in personal control of health may be more beneficial to reducing prevalence 
rates than belief in personal control of pressure sore prevention. Secondly, that Sisters may 
be concentrating their knowledge in more global concepts of health, than in knowledge 

that is subject specific.
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Type 2

This type is described as someone who expects that powerful others control situations, not 

self, and not chance. They largely believe others determine what should or should not 

happen (Rotter, 1966. Lefcourt, 1991). There are no examples from other studies to help 

predict what correlation might occur between type 2's and value. Table: 5. 10 shows that 

the more people in a department who believe health is controlled by powerful others, the 

higher the departmental value of pressure sore prevention. But the more people who 

believe powerful others control pressure sore prevention, the less the departmental value 
of prevention.

Given that intelligence and academic level are not necessarily related to locus of control 

belief (Phares, 1965), it is hard to predict what the relationship would be between 

proportion of type 2 in a department and departmental knowledge. One likely hypothesis is 

that there will be no relationship between general type 2's and departmental pressure sore 

knowledge. But there might be a positive correlation with knowledge, for health and 

pressure sore type 2's. The reasoning is that staff are employed in the health service to 

take directions from powerful others who are trying to influence health outcomes, 

therefore, the powerful others would expect them to be able to answer questions on 

pressure sore prevention. In other words, they have to know something! As expected, there 

is a weak positive correlation with health type 2 (rs .28), and weaker still for pressure sore 

type 2 (r. .16) (Table: 5: 10).

Table: 5: 10 also shows there is a moderate negative correlation for general locus type 2 

and knowledge (rs -.3, p < .001). This may signify that if there is a larger proportion of 

people in a department who believe powerful others control life in general, there is no 

point in being knowledgeable about a subject. Further, it seems more beneficial for 

knowledge scores, to believe that health is controlled by powerful others, rather than 

specifically to believe they control pressure sore prevention. This is an interesting finding, 

which is reiterated below.

To discover whether the above is still true for people who are themselves seen as powerful 

others, correlations were computed for 'Type 2' Ward and District Nursing Sisters

(Table: 5.11). On the IPC scale (life in general) all correlations were negative. The more
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Sisters there are in a department who believe life is controlled by powerful others, the 

lower the value of pressure sore prevention, the less the knowledge their department has 

about it, and the less the prevalence rates. This is surprising! More so when seen in the 

light of the strong significant positive correlation for health type 2's and pressure sore type 

2's relative to value (rs .41 health type 2, rs .69 pr. sore type 2), and knowledge (rs .39 

health, rs .84 pr. sore). What it seems to show is that it might be more beneficial to the 

reduction of prevalence for Sisters to believe that powerful other people control life in 

general. Also, that the less they value pressure sores, and know about it, the better. 

Similarly, the more Sisters believe powerful others control health and pressure sore 

prevention, the more their value and knowledge, but the less effect there is on the 

reduction of prevalence.

Type 3

Type 3 people are described as 'pure chance' externals. They perceive that fate or chance 

controls reinforcements. Therefore, what is going to happen will happen regardless of 

personal attempts to control it.

Again, there is no published evidence on how this will affect values. Table: 5: 12 shows 

that the more people in a department who believe chance controls life in general, the more 

value they attach to pressure sore prevention, the greater the knowledge of the subject, and 

the higher the prevalence rate. Correlations are all moderately strong and significant. 

However, the more people there are in the department who believe that chance controls 

health and pressure sore prevention, the more they know about the subject, and the lower 

the prevalence. There is no significant correlation for value.

Knowledge and prevalence correlate for type 3's more strongly than for type 1 or type 2. 

Perhaps indicating the strength of influence chance has on what people should learn. It 

implies that stronger belief in chance controlling health said pressure sore outcomes might 

be more beneficial in promoting learning, and reducing prevalence.

Examining correlations for Sisters only (Table: 5.13), there are some significant very 

strong correlations. The more type 3 Sisters in the department, who believe chance 

controls life, the more they value pressure sore prevention, and the higher the prevalence
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rate. In contrast, the more type 3 Sisters who believe chance controls health, the less the 

value of prevention of sores (rs -.33, p<.028), and the lower the prevalence rate (rs -.99, 

p<.001). The more there are in a department who believe pressure sore prevention is 

controlled by chance, the lower the prevalence (rs -.81, p<001). There are no significant 

correlations with knowledge. So on the basis of correlations, it could be that the 

departments with lowest prevalence are ones with an high proportion of Sisters who 

believe that chance controls health and pressure sore prevention. This might be 

characterised as a benefit of believing that if something is bound to happen, they 

apparently do something to prevent the potentially inevitable.

Type 4

The type 4 person is described as a 'double external' (Table: 5.14). They believe that 

either powerful others or chance controls outcomes. Type 4 proportions in a department 

are associated with higher value of pressure sore prevention (though only weakly 

correlated). If they believe health is controlled by powerful others or chance, the 

departmental knowledge score is lower, and the prevalence rate higher. But if they believe 

pressure sore prevention is controlled by powerful others and chance, the knowledge levels 

are higher and prevalence lower.

For type 4 Sisters Table: 5.15 shows negative correlations for every aspect. If there are 

high proportions of them who believe powerful others and chance control life, health and 

pressure sore prevention, there are moderate to strong negative correlations with value. 

That is, the more they believe everything is externally controlled, the less they value 

pressure sore prevention. The pattern is repeated for knowledge, with a particularly strong 

negative correlation (rs -.69, p < .001) when there are high proportions who believe 

pressure sore prevention is controlled by powerful others and chance. None of the 

correlations reach significance relative to prevalence.

Type 5
This type is described as the most adaptive (Wallston and Wallston, 1982). They believe 

that control lies with either self or powerful others, but not with chance (Table: 5.16). 

When there are larger proportions of life and health type 5's, pressure sore prevention 

seems to be more valued than when there are high proportions of pressure sore type 5's.
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This suggests that belief in self or others controlling pressure sore prevention is not 

necessarily associated with valuing the subject in its own right. Rather, more general or 
global health beliefs might affect other aspects of the nursing role.

In terms of knowledge, there is a moderate strong correlation with this type 5 for life, 
health and pressure sore prevention. This shows that type 5's are generally associated with 

departments where knowledge of the subject tends to be higher regardless of the context of 
personal control expectancies.

There are weak negative correlations between belief that self or powerful others control 

life and health, and their departmental prevalence rates. Suggesting there may be beneficial 

effects associated with high departmental value and knowledge of the subject.

For type 5 Sisters, a similar pattern is seen as for the whole population, but more strongly 

so (Table: 5. 17). The strongest of the correlation results seen in this section relates to 

health type 5 against prevalence (rs -.98, p < .001). These results support the view that 
higher proportions of Sisters who believe life and health are controlled by self and 
powerful others is associated with high value of pressure sore prevention, high knowledge 

of it, and lower prevalence rates. This suggests that general life and health expectancies are 
perhaps more important than clinically specific control expectancies.

Type 6
It was remarked by Wallston and Wallston (1982), that this type is 'thought not to exist'. 

They are described as people who think some things are controllable and some are not. 

More specifically, they have higher than average belief in personal control, and chance 
control, but lower expectancy of powerful others' control (Table: 5.18). In other words, I 

am in control, or fate is in control, but nobody else is in control. This suggests that some 

staff feel leaderless, or perhaps that those in authority over them may not be able to control 

outcomes. They reflect Type 1 but with lower association with gaining knowledge.

There was a moderate negative correlation between this type and departmental knowledge 

of pressure sores (rs -.4, p < .001). So, the more people in the department who believe

pressure sore prevention is controlled by self or chance, the lower the knowledge of
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prevention. This, in addition to the negative correlation between all contexts of control and 

value, implies that there should be a positive correlation with prevalence (i.e. they think 

they or chance control it, but don't value it, therefore one would expect prevalence to be 

higher). Actually, the correlation is weakly negative (p < .001). Suggesting that it may not 

necessarily be detrimental to patients to have more type 6's in a department. Perhaps the 

value attributed to pressure sore prevention by their colleagues overrides their own effect 

on the situation?

Table: 5.19 shows the correlations for type 6 Sisters. Again, coefficients are stronger than 

for the population as a whole. Higher proportions of Sisters who believe they or chance, 

control life, health, or pressure sore prevention, is associated with lower value of 

prevention. Also, they have lower knowledge of prevention (up to rs -.63, p < .001). And, 

higher prevalence rates. Comparing these correlations for Sisters with those of the 

population as a whole, it implies that it can be detrimental for preventing sores to have 

high numbers of this type in a position of leadership (because it might encourage higher 

prevalence).

Type 7

These are described as 'yea-sayers.' It can be due to 'response' bias, namely that they 

simply fill in the most positive options in a questionnaire. Or that they assume control is 

equally shared between them, powerful others, and chance.

One can hypothesise that this type will have a positive correlation with pressure sore value 

in such a survey as this (shedding a positive light on their answers). This is as postulated 

(Table: 5. 20) with a weak significant positive coefficient between the proportion of them 

in a department, and departmental value of pressure sore prevention. However, if they 

believe self, powerful others, or chance controls life and health, they value pressure sore 

prevention less.

In terms of departmental knowledge score, the more type 7's the lower the departmental 

knowledge of the subject. Also, the more of them who believe this control combination for 

life and health, the higher the prevalence rate. Again, being a possible response bias, one 

could predict that if they believe pressure sore prevention is controlled by self, powerful
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others and chance, they would put a favourable light on anything that reduces prevalence 

(i.e. a negative correlation, lower prevalence). This prediction is supported (rs -.1, p <05).

For type 7 Sisters (Table: 5. 21), the more of them that believe life, health, and pressure 

sore prevention is controlled by self, powerful others, and chance, the less the 

departmental value of the subject, and the less the knowledge about it (all significant, with 

some strong correlations rs up to -.87, p < .001). But despite a negative correlation with 

prevalence (rs -.23) this was not significant. In other words, the type 7 Sisters express 

stronger negative traits than the group of type 7's as a whole. This is not in keeping with 

the label of 'yea-sayers,' and it may be that such a description of the type is inaccurate, or 

that, as in type 6, some things are controllable and some are not.

All correlations specific to pressure sore prevention are weaker than for life and health 

control expectancies. This is in keeping with the idea that they will lean towards a positive 

response bias in a survey on pressure sores, promoting the idea that it is an important 

subject.

Type 8

This type are described as 'nay-sayers'. Again it may be a 'response bias', but answered in

an unfavourable light, disagreeing with opinions and statements in a questionnaire.

Alternatively, Wallston and Wallston (1982) suggest it may be that the questions simply

do not reflect the person's beliefs, or that they have religious inclinations that invest

control in God. They have lower than average scores on internality, powerful others, and

chance.

Table: 5. 22 shows proportions of type 8 personality correlations. If they believe nobody, 

or nothing controls health andpressure sores, there is a weak positive correlation with 

departmental health value. In other words, social learning theory does not explain why 

they should value things that are potentially uncontrolled. Perhaps they value pressure sore 

prevention because it should be valued emotionally or morally?

But the more there are that believe life and health is uncontrolled, the higher the 

departmental prevalence of sores. Paradoxically, the more there are who think pressure
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sore prevention is uncontrolled, the lower the prevalence. Perhaps some other beliefs 
compel them to act to try to restore order into an uncontrolled situation, as in Type 3 pure 
chance externals?

Higher proportions of type 8 Sisters in a department who believe that health is 

uncontrolled (Table: 5. 23) is associated with less value attached to pressure sore 

prevention, and less knowledge about it; but higher prevalence of sores. However, if they 

believe pressure sore prevention is uncontrolled, there is more knowledge about it, and 

lower prevalence rates. Perhaps this indicates that they nevertheless see it as their duty to 
know about pressure sore prevention, and to lower the rate of prevalence. Further, the 

latter is more tangible and definable than health in overall terms, and may be thought to be 
a specific nursing duty.

Summary and conclusions

Previous studies have shown that internals seek more information than externals on a 

subject when they place high value on it. No correlation was found between internality and 
departmental value of pressure sore prevention. There are some indications that 

departments where more people believe life in general, and health in particular, is 
controlled by chance, the less the value of pressure sore prevention.

The higher the departmental value of prevention, the higher the knowledge about it. The 
correlation is weak (rs = .28, p < .001), and it would be interesting to know whether there 
are specific topics in different departments for which the value-knowledge correlation 

would be much stronger. Beliefs associated with lower departmental pressure sore 
knowledge are: that pressure sore prevention is controlled by self, and chance; that 

powerful others control life; and that health is controlled by chance.

Theoretically therefore, to have higher departmental value and knowledge of pressure sore 

prevention, the externals should not believe that powerful others control life and 

prevention, nor that chance controls life and health. It may be that the weak positive 

correlation between value and knowledge comes from the influence of internals. 

Alternatively, other factors contribute to affect acquisition of value and knowledge in

nursing. These factors have not been identified.
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One limitation of the study is that prevalence was used rather than incidence. This leaves 

open the question as to whether staff attitudes cause higher incidence, or whether for other 

reasons they work in a department with a relatively high prevalence. However, there is 

support for the hypothesis that higher knowledge is associated with lower prevalence. 

Unfortunately, the influential staff, the internals, seem to be associated with higher 

prevalence.

Though community nurses had higher departmental knowledge than their hospital 

counterparts, and lower prevalence, there is no difference in the value of prevention. Cause 

and effect cannot be proven.

The typological approach seems to be a way of explaining how control beliefs interact 

with one another, and with value, knowledge, and prevalence. People's beliefs are rarely 

black and white, but are likely to be a composite of shared control and pragmatism or 

fatalism. There is support for believing that the proportion of different types in a 

department probably affects the priorities of the group. Particularly, consistent with the 

literature, the combination of internality and high value may have positive outcomes. In 

the context of pressure sore prevention, the type 1 (pure internals) should believe that they 

can control life and health, and should value pressure sore prevention, but not necessarily 

focus control on pressure sore prevention specifically. Their health and domain-specific 

beliefs are associated with domain-specific knowledge.

Concerns are raised by the finding that Sisters (influential and powerful ward or district 

nursing staff) who are pure internals are associated with lower value of pressure sore 

prevention, and higher prevalence. Also, that their general control perceptions have more 

positive benefit on departmental knowledge, than their health and pressure sore prevention 

control beliefs. Are Sisters concentrating on things that they value, affecting the values 

held in their department, but not necessarily increasing their personal knowledge in 

specific subjects?

For type two's (pure powerful others) value of prevention is associated with higher belief 

that powerful others control health, but is less strongly correlated with the belief that 

powerful others control pressure sore prevention. This implies that type 2's value pressure
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sore prevention less less because others are in charge of it (therefore there is no need for it 

to be valued personally). More research is needed to elucidate the answer, perhaps by more 

rigorous methods of measuring value in clinical practice, and investigating this in relation 

to accountability and responsibility issues.

Departmental knowledge tends to be less when type 2's believe powerful others control 

life in general, but it is higher if they think health and pressure sores are controlled by 

others. It implies that if you think that others control pressure sore prevention, you 

probably need less knowledge about the subject. But, if you believe others control health, 

you will tend to know more about it. Perhaps, because you may have to answer to them for 

what you have done? Again, subject-specific knowledge may be a product of health 

control beliefs.

The more Sisters in a department believe life is controlled by powerful others, the lower 

the value of pressure sore prevention, the lower the knowledge their department has about 

it, and the lower the prevalence rates.

Pure chance externals (type 3) who believe health and prevention is controlled by chance, 

show a more positive correlation with knowledge, and negative with prevalence. This is 

unaffected by value. Value is more strongly correlated with knowledge, and lower 

prevalence in type 3's than for type 1 and type 2. In other words, it may be beneficial to 

staff and patients if they imagine that bad health and pressure sores are simply bound to 

happen. The effect is similar for Sisters. It suggests that for these type 3's, increasing the 

perception that power rests elsewhere might have beneficial outcomes for others.

For type 4 (double externals) powerful others and chance are believed to be in control. 

They tend to value prevention less, and know less about it, but not necessarily affecting 

prevalence rates.

The so-called 'adaptive believer in control' (type 5) seems to have a positive effect 

because of their general life and health control beliefs, rather than their subject-specific 

ones. The more type 5's in a department, the higher the value and knowledge of 

prevention, and the lower the prevalence. The same pattern is seen for the Sisters. Again,
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general life and health expectancies are perhaps more important than clinically specific 

control expectancies.

Type 6 proportions (high internal, high chance, low powerful others) are thought not to 

exist! They do, and illustrate that uncertainty about what can be controlled might have a 

negative impact on departmental knowledge. However, type 6's are not associated with 

higher prevalence, perhaps because other people's control beliefs override their own. For 

Sisters, though, the effect is less beneficial in that there are stronger negative correlations 

with departmental knowledge, as well as higher association with pressure sore prevalence.

Type 7, are 'yea-sayers' (high internal, high powerful others, high chance). More 

generously, they believe controlled is equally shared. There are some indications of 

favourable response bias, but in general their presence is not positively associated with 

departmental value or knowledge, though they are weakly associated with lower 

prevalence. The same pattern is seen in the Sisters.

Type 8, are the 'nay-sayers' (low internal, low powerful others, low chance). They are not 

significantly associated with value, nor knowledge, but they are correlated with lower 

prevalence (perhaps because 'if nobody is in control, I'd better do something'). The more 

Sisters of this type who believe life and health are uncontrolled, the more positive their 

association with knowledge, and prevalence. The more of them who believe health is 

uncontrolled, the less the value of prevention, and the less the knowledge. The more of 

them who think pressure sore prevention is uncontrolled, the more the knowledge, and the 

lower the prevalence.
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Section Five: Summary and Conclusions

Introduction

Pressure sores continue to cause pain and suffering for patients, increased morbidity and 

mortality, and great expense of time and resources for the health service (Beitz, Fey and 

O'Brien, 1999. Audit Commission, 1995. Culluni et al, 1995). Provision of suitable 

equipment, correct knowledge of aetiological factors and preventive methods contribute to 

preventing pressure sores (ops cit.). But, little account has been given as to how staff 

expectations and beliefs affect nursing outcomes in this subject. Staff necessarily prioritize 

work in a busy and stressful environment, so mechanistic answers or prescriptive formulae 

alone (such as depending on risk assessment scales) cannot eliminate the problem of 

pressure damage.

In this research, the local context of pressure sore prevention, occurrence, and knowledge 

has been examined, and the additional elements of locus of control of pressure sore 

prevention, and value have been introduced. Associations have been shown between 

prevalence, knowledge, locus of control and value. It is acknowledged that further 

refinement and replication of the locus of control and value aspects will be required. An 

eminent group of clinicians and scientists (Working Group 1, 1976) concluded that: 'The 

staff of the ward must be pressure conscious and must instil the same philosophy in 

patients.' Overall, lack of equipment, or major deficits in knowledge still do not appear to 

be the main reason for continued pressure damage. The findings of each part of the study 

are discussed below, first separately, then in relation to one another.

Aetiology
Experimental evidence and epidemiological information has consistently shown that a 

pressure sore is likely if tissues are subjected to distortion causing micro vascular damage 

(Bridel, 1993a). This can be aggravated by high pressure for a short period, or low pressure 

(above capillary occlusion) for prolonged periods (Reswick and Rogers, 1976). Friction 

and shear are related to tissue distortion, and can lower the danger threshold for pressure 

damage (Dinsdale, 1974. Butcher, 1999). Factors such as increased local temperature, in 

the presence of ischaemic damage, probably aggravate the effects of pressure, and may 

lead to necrosis if capillary flow is interrupted (Fisher et al, 1978. Newman and Davis,
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1981. Ek et al, 1984). Some subjects are more prone to the effects just described. These 

include any group of people with defective collagen production due to age, medication, or 

illness (Scales, 1990. Krouskop, 1983. Richey et al, 1988. Bridel, 1993b).

There are detrimental physiological effects of aging and disease which increase 

susceptibility to pressure damage (Hall et al, 1974. Hall et al, 1981. Richey et al, 1988. 

Reger et al, 1990). But friction, shear, prolonged pressure, direct skin damage, and 

nutritional deficits are all potentially preventable, correctable, or ameliorated by nursing 

and medical interventions.

Prevalence and Equipment

There is general agreement that orthopaedic and elderly care units have the highest 

prevalence rates, but community patients have the lowest (Barbenel et al, 1977. Meehan, 

1994. Table: 2. 4). Local results are consistent with other studies, although it is accepted 

that there are limitations in comparing literature due to differences in methodology: in 

particular, the potential problem of failure to correctly identify grade one sores elsewhere. 

It is thought that this is not likely to have affected reliability locally in that an 

unambiguous inclusion criterion had been used for at least four years to define a grade one 

sore (Torrance, 1998).

Most other studies have assumed that data has been 'complete,' though some have 

performed random or systematic reliability checks e.g. by visiting wards (Barbenel et al, 

1977. David et al, 1983). In this research, pre-survey training had been given, and letters 

were written to wards and teams requesting clarification of data when necessary. Although 

under-reporting has been acknowledged in the literature (Lawson et al, 1976. Lowthian, 

1996a. David et al, 1983. Girvin and Griffiths-Jones, 1989) this was not further assessed 

locally. But, more surgeries reported year on year; and there was an indication of growing 

confidence in that a ward which had refused to divulge patient identification initially felt 

there was no problem in doing so in subsequent surveys.

With only one exception (where a patient refused equipment) all patients with low or high 

grade sores had equipment that was suitable to their risk level. Equipment inventories 

collected over the same period as prevalence surveys showed an increased variety of
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alternating pressure mattresses were available, perhaps indicating greater staff knowledge 

of alternatives. Types of equipment were held to be reliable in performance (c.f. Bliss and 

Thomas, 1993b. Cullum et al, 1995). For instance, fibre-filled overlays had been replaced 

by foam partly on the basis of a report showing foam's more predictable pressure relieving 

properties (Swain et al, PS2, 1994). It is not therefore felt that lack of equipment is on its 

own a major contributor to pressure sore occurrence.

Knowledge and opinions

This part of the study is the largest known nursing population study to include support 

staff. It is also believed to have revealed new information on nursing opinions about the 

use of equipment for patients at various risk levels, and to have contributed new 

knowledge on staff attitudes to the use of risk assessment scales. The local survey was of 

knowledge and opinions of pressure sore prevention included trained nurses and their 

support staff (nursing assistants) in both hospital and community, with the exception of 

psychiatric and maternity departments. Other studies identified mainly report on factual 

knowledge rather than opinions (e.g. Mockridge and Anthony, 1999). In this thesis 

respondents were asked to state their strength of agreement on a list of aetiological and 

contributory factors to pressure sores. Their opinions on these demonstrated majority 

correspondence with experts and literature (e.g. PPPPUA, 1992. Bridel, 1993b. Cullum et 

al, 1995) particularly on the likely contribution of friction, shear, immobility, and 

incontinence to pressure sore formation.

It is not clear yet how acting on the basis of opinion accords with acting on the basis of 

knowledge, or ignorance. No other research has been identified that tests how how staff 

react emotionally in relation to pressure sore management.

Staff were asked to state which equipment they would use for patients at high, medium, 

and low risk of pressure sores. Recommendations by the majority showed agreement with 

local guidance (Figure: 2. 6). hi the medium risk category, some staff opted to use more 

sophisticated equipment than may be necessary, therefore being overcautious. There is 

evidence that they associate with trade names rather than generic descriptions (e.g. 

Clinitron, not air-fluidised bed). It is not known what effect this has on clinical choices 

and outcomes. Another important issue which was not studied was whether physical
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mistakes (such as placing a device the wrong way round) causes pressure sores. It is 

interesting to note that the low risk equipment group had the least failure to express an 

opinion. Perhaps this indicates something about staff confidence and more willingness to 

take a risk when there may be less chance of doing harm? Staff recommendations 

equipment were aligned with local guidelines and manufacturers' advice for differing 

levels of risk, and generally erred on the side of caution.

Respondents were aware of, and many had used, risk assessment scales other than the one 

recommended locally. Unfortunately the question about what they use most did not specify 

'currently.' Therefore, some may have been referring to previous use. Nevertheless, 

answers support the belief that they reject the idea of routine statements (e.g. patients 

should be assessed for risk every other day, or once a week). Perhaps the most intriguing 

issue is why so many nurses still used Waterlow most often, even though the policy 

recommended PSPS? However, preliminary analysis of a local incidence monitoring pilot 

indicated that approximately 80% of staff had not filled in Waterlow properly, as opposed 

to only 30% missing categories on PSPS. It suggests that staff may pick 'relevant' bits 

from a scale and ignore the rest. Clearly, more research is needed to clarify these issues. 

Are they using risk assessment scales as a checklist to confirm their own beliefs. Do they 

moderate the scale by reference to their experience?

Asked in which setting more pressure sores occur (question 18), most focussed on age, 

though they had ranked it as a lower risk than immobility in a previous section. It may 

indicate that staff judge by physical appearance rather than by less obvious factors? This 

issue could have important implications regarding recognition of risk, and might possibly 

affect clinical outcome.

Sources and acquisition of knowledge

Although trained staff had significantly higher knowledge scores than support workers, 

large numbers of the former claimed to have had no classroom or clinical training in 

pressure sore prevention. Perhaps they rely on accepted ward practices and routines, or 

'non-scientific intuition' (Jones, 1986. Carroll, 1988)? Nevertheless, the majority of all 

staff showed awareness of aetiological and risk factors, as well as appropriately 

recommendating equipment (c.f. Bostrom and Kenneth, 1992). This raises questions as to
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how people come to have pressure sore prevention knowledge (c.f. Hodge et al, 1990)? 
Although we live in a visual age only one trained person and one support worker claimed 
to have used a video on pressure sore prevention. One reason is that professional (as 

opposed to entertainment) videos are not popular, or unavailable, or require effort and 
commitment to take it home to view it? The person consulted most for advice on pressure 

sore prevention was the physiotherapist (Appendix: 6). What does that mean in terms of 

nurses being the supposed experts on the subject? The question as to why physiotherapists 
were a preferred source of knowledge was not put. Further research could identify sources 
of learning more clearly, and what method of learning people prefer.

Bale's survey (1989) suggested questions for future research. These included: whether 
some techniques are more readily used because of bad experiences with others, what the 
effect of advertising is on choices, whether there is a relationship between use of products 

and hospital consultant and outpatient preferences or recommendations (c.f. Flanagan, 

1992) and what the effect of general practitioner's preferences are? It may be that there are 
regional variations in nursing knowledge, and that in some areas hospital nurses and 
community ones contrast widely with each other. Perhaps this could relate the 

educational opportunites and interest generated by the local presence of a specialist Tissue 
Viability Nurse, or leg ulcer clinics, or Wound Care Link Nurses?

It may not be simply (or even) lack of knowledge that increases the risk of pressure 
damage, but failures in applying it. This view is consistent with Russell's (1996) study of 
knowledge and practice in pressure area care, where she notes that: "Nurses were 
knowledgeable about special beds, although they were not used in the care plan audit; (and 
later in relation to nutritional support, the nurses..) do not put their knowledge into 
practice.' Similarly, Flanagan (1992) concluded that the problem of implementing choices 
in wound care related more to interpersonal dynamics than to lack of knowledge. She 

concluded that, although respondents could recognize appropriate clinical factors, 

frustration and disappointment came from the barrier of resistant attitudes displayed by 

(mainly senior) colleagues (c.f. Gould, 1986. Funk et al, 1991). Indeed, one nurse openly 

confessed that accountability came second to a quiet life and maintaining the status quo. 

Bostrom and Kenneth (1992) also concluded that staff nurses had a good knowledge of the
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risk factors for skin breakdown, but despite this, important preventive interventions were 

not considered high priority activities.

A new approach has been introduced so as to understand pressure sore prevention in terms 

of opinions as well as factual knowledge, but the evidence gathered here does not indicate 

that lack of knowledge is on its own the major reason for pressure sores to develop. 

Nursing must include professional knowledge, but complex human attitudes, beliefs and 

negotiations go on when transforming facts into actions. One of the perceptions, locus of 

control., is discussed next.

Locus of control

According to Social Learning Theory (Rotter, 1966) people learn to expect that control of 

outcomes is exerted by self, powerful others, and chance (fate). This has been attested to in 

many studies over several years (Oberle, 1991). To detect the effects of locus of control it 

has been suggested (Rotter, 1975. Furnham and Steele, 1993. Norman et al, 1998) that 

new studies should be domain-specific. In other words, they will better identify individual 

control traits when questions relate to specific situations (e.g. health, alcoholism). It is 

thought that this study is the first attempt at measuring locus of control of pressure sore 

prevention.

In the context of pressure sores, many members of the multi-disciplinary health team have 

a part to play in controlling prevention: from the Supplies Manager, to the Nursing 

Assistant. Hypothetically, the Ward Sister can be viewed as a 'powerful other.' Similarly, 

a member of staff can think that control lies in her/his hands; or perhaps they think that it 

is a matter of luck whether they can acquire a piece of pressure-relieving equipment for 

their patient. Though there are many other socio-psychological and organisational factors 

which affect individual and team nursing practices, it was decided to investigate whether 

perceptions of locus of control could be identified specifically in the 'domain' of pressure 

sore prevention. If this was so, what would be the relationship between locus of control, 

pressure sore knowledge, and prevalence?

An hypothesis was that there are specific expectancies relating to the locus of control of 

pressure sore prevention. To measure this the Pressure Sore Learning Theory scale (PSLT)
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was developed in a three-dimensional format similar to the existing general scale (IPC 

scale. Levenson, 1972), and the health-specific scale (MDHLC. Wallston and Wallston, 

1978). The PSLT showed concurrent and discriminant validity with both of these scales 

(Table: 4. 14). The new scale did not simply measure social desirability (MCSD) (Table: 

4.12, and 4. 18). Findings are therefore consistent with the assertion that informative 

results can be acquired from measures of locus of control that are developed specifically to 

investigate expectations within a given context (Rotter, 1975. Furnham and Steele, 1993. 

Norman et al, 1998). General IPC scale results in the thesis population were also 

compatible with those published elsewhere.

Compared with Wallston's 'UK norm' (not specifically health workers. Table: 4. 15) 

nursing and support staff in this research have greater belief that they or chance control 

health. On the other hand, they believe less that health is controlled by powerful others. 

This may reflect realistic 'inside' knowledge of both the limitations and the strengths of 

professional control of health. However, if the public have unreasonable expectations that 

nurses and others control their health, it may lead to excessive dependency on staff, and to 

increased levels of stress for staff when expectations are not met.

When compared with Eachus' sample of nurses (1991) (Table: 14. 15) the survey 

population had a similar pattern of control expectancies, but held them more strongly: 

implying regional differences in nursing views of control. Perhaps also there are different 

expectations of control for staff working in rural general hospitals, as compared with urban 

teaching hospitals?

In terms of pressure sore prevention control expectancies, no other studies have been 

identified to provide comparisons.

Even though the literature refers to the importance of explaining locus of control in 

relation to value, there are very few studies which actually do (Lowery, 1981. Furnham 

and Steele, 1993). Account has been taken in this research of the value staff put on control 

of pressure sore prevention, but it is acknowledged that further work will be needed on this 

aspect. The majority of staff believed that pressure sore prevention is a lower priority than
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more important things in clinical practice, and an even larger majority that it is of less 

interest than other things.

Integration of control, value, knowledge, and prevalence

'Associations' illustrated by correlational statistics are not necessarily 'causes,' but when 

set against different methodologies, perspectives, or investigators, they can provide limited 

evidence that there may be a causal link (Polit and Hungler, 1995). Some correlations were 

computed using data from various parts of the thesis, and significant associations are 

discussed below. First, 'raw' data are discussed, then 'typological' data.

There are weak negative correlations between all three dimensions of locus (self, powerful 

others, chance) and departmental knowledge of pressure sore prevention (Table: 5. 2). 

Some are significant. This, as raw data, confirms the reservations of some authors who 

warn against assuming that control beliefs per se can be independently linked to the 

acquisition of knowledge (Lowery, 1981. Furnham and Steele, 1993). A clearer picture of 

the relationship between knowledge and locus emerges below in discussing theoretical 

'types,' as predicted by Wallston and Wallston (1982).

There may be certain wards that have a stronger sense of nurses being in control (such as 

nursing development units) (Mead, 1991). But encouraging staff belief in personal locus 

of control may not benefit patients unequivocally. As noted above, control beliefs may not 

be the driving force for the acquisition of knowledge. Furthermore, patients may quickly 

adopt an attitude of dependency on staff (to control their pressure sore prevention needs) 

due to ill health and the imposed trauma of communal living (Hayter, 1981. Kenny, 1990).

Nevertheless, departmental knowledge correlates negatively with prevalence (Spearman, 

one-tailed, rs = -.47, p<.001. Box: 5.2). This supports the contribution of knowledge to 

lowering prevalence, but is not so strong as to infer that it is the sole benefactor. For 

instance, community staff have significantly higher knowledge of pressure sore prevention 

than the hospital staff (Box: 5. 4 and Table: 5. 5) and work in areas of lower prevalence 

(Box: 5. 3 and Appendix: 5). If higher knowledge leads to lower prevalence, this may be 

a reason why community prevalence is lower. But the vast majority of all staff knew about

major contributory factors to pressure sores, and about appropriate equipment and risk
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assessment, so it does not seem likely that higher knowledge on the community is the sole 

reason for lower prevalence there. Further, community staff are not with the patients all the 

time, so could not intervene as frequently. Perhaps they employ their knowledge more 

effectively, or communicate their care plans more effectively to the team and to the 

patients and carers? Or it may simply be that community patients are not as sick, therefore 

generally at lower risk? There may be differences between community nursing and 

hospital nursing such that both nurses and patients feel either empowered or 

disempowered in terms of controlling pressure sore prevention (McDougall, 1976. Kenny, 

1990. Fulton, 1997).

Typological approach

The typological approach produced correlations which were often much stronger than 

when respondents' individual control dimensions were tested in isolation. Although 

Wallston and Wallston (1982) proposed the typology (Table: 5. 7), Rock et al (1987) and 

Schank and Lawrence (1993) (Table: 4. 15) are the only papers identified who have 

published data on locus of control typology, neither of which are amenable to statistical 

comparison with thesis data. For convenience, types will be discussed separately below.

Pure internals (Type 1, where personal control is predominant) may raise departmental 

value more by their approach to life and health, than for their personal internality on 

pressure sore prevention (Table: 5. 8). Their presence might moderately raise the 

departmental knowledge, and has a weak association with lowering prevalence. For Sisters 

in particular (Table: 5. 9), there are indications that their general control perceptions of 

life and health are associated with higher value of pressure sore prevention. But this is not 

so when correlated with pressure sore prevention perceptions, hi other words, their beliefs 

on life and health may set the tone for the department, but if a department has high value 

of pressure sore prevention, it may not necessarily come from the Sister, in fact the 

opposite may be more likely as signified by their negative correlation between PSLT and 

value.

Two themes have emerged, namely, that general expectations that life and health are 

personally controllable may have more beneficial effect on prevention of pressure sores,

than beliefs specific to pressure sore control. Further, that it may be more helpful to staff to
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know that Sisters value and know about pressure sore prevention, than for the Sister to 

believe she is personally in control of it.

Type 2 personalities believe that powerful others are mostly in control (Table: 5. 10). As 

in the previous type, there are indications that life and health beliefs are more positively 

correlated with departmental value of pressure sore prevention, than when people believe 

powerful others control pressure sore prevention. For type 2's departmental knowledge of 

the subject is more when it is believed that powerful others control health, but a weaker 

positive correlation when powerful others are thought to control pressure sore prevention.

In terms of Type 2 Sisters (Table: 5. 11) correlations seem to show that it might be more 

beneficial to the reduction of prevalence for Sisters to believe that powerful other people 

control life in general. Similarly, the more Sisters believe powerful others control health 

and pressure sore prevention, the more their value and knowledge, but the less effect there 

is on the reduction of prevalence. These are intriguing results, and if replicated, raise many 

questions. For example, why does it seem that type 2 Sisters who are themselves 'powerful 

others' might have more knowledge and value of pressure sore prevention than do their 

staff (as signified by stronger correlation coefficients), but apparently are less associated 

with lower prevalence? Does this mean that they expect others to do the prevention, but 

somehow hinder them? Clearly, more refinement of who they define as powerful others 

would assist interpretation of the findings. There is also a suggestion here that those with 

higher knowledge and value of a subject may not be transforming this into practice, 

because higher knowledge level, and higher value is not negatively correlated with 

prevalence of sores in their department (i.e. the higher the knowledge and value, the lower 

the prevalence).

Type 3 people are described as 'pure chance' externals. They think that fate or chance 

controls reinforcements. Therefore, what is going to happen will happen regardless of 

personal attempts to control it. There is support, in the correlations, that this may be 

helpful in terms of raising knowledge, and lowering prevalence (Table: 5. 12). 

Departmental value of pressure sore prevention was positively moderately correlated with 

the belief that life is generally controlled by fate, but weakly or negatively (and

non-significantly) correlated with belief that health and pressure sore prevention are
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controlled by fate. In other words, the more they believe life is fate-controlled, the more 

they value pressure sore prevention. But the more they believe health and pressure sores 

are fate-controlled, the less they value pressure sore prevention. Putting that together with 

the knowledge result, it may be that they need only to think pressure sores are bound to 

happen to help prevent it, but they don't need to value the subject. This is similar to 

superstition.

The departments with lowest prevalence appear to be ones with an high proportion of type 

3 Sisters. These believe that chance controls health and pressure sore prevention (Table: 

5. 13). But if they believe chance controls life in general, there is a strong positive 

correlation with higher departmental prevalence of sores. Further, they don't have to have 

relatively higher knowledge, and they may have relatively less value of prevention. It 

seems the key to lower prevalence is associated with the belief that health and pressure 

sores are controlled by chance.

Type 4 ('double externals', who believe powerful others or chance exert control) are 

domain-specific helpful (Table: 5. 14). In other words, if they think pressure sore 

prevention is controlled by powerful others or chance, they value prevention, know more 

about it, and have lower departmental prevalence. In contrast, type 4 Sisters with these 

beliefs value prevention less, know less about it, and don't significantly affect prevalence 

(Table: 5.15).

The type 5 personality is described as the most adaptive (Table: 5.16). They believe that 

control lies with either self or powerful others, but not chance. As above, there are 

indications that their views of life and health are more significant contributors to 

departmental value of pressure sore prevention than there topic-specific views. Likewise, 

for association with lower prevalence rates. The pattern is consistent for type 5 Sisters 

(Table: 5.17).

Wallston and Wallston (1982), remarked that type 6 people are 'thought not to exist'. They 

are described as those who think some things are controllable and some are not (Table: 5. 

18). Specifically, they have higher than average belief in personal control, and chance

control, but lower expectancy of powerful others' control. For most of the staff, even
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lower value and knowledge of pressure sore prevention does not seem to increase the 

prevalence rate, but if Sisters have this typology, it can be much more detrimental in this 

respect (Table: 5.19).

Type 7's are described as 'yea-sayers' (Table: 5.20). It can be due to 'response' bias, 

namely that they simply fill in the most positive options in a questionnaire. Or that they 

assume control is equally shared between them, powerful others, and chance. Results 

suggest that they put a positive slant on responses in a way that was predictable for a 

survey of nurses on pressure sore prevention, but this did not carry over into beliefs about 

life and health control. A similar pattern is seen for Sisters (Table: 5. 21). But overall, the 

effect of type 7's on reducing prevalence is negligible.

The final combination of control beliefs is type 8 (Table: 5. 22). These are described as 

'nay-sayers'. Again it may be a 'response bias', but they answer in an unfavourable light, 

disagreeing with opinions and statements in a questionnaire. They have lower than average 

scores on internality, powerful others, and chance. They correlate with higher departmental 

knowledge (a weak positive correlation), but are strongly associated with higher 

prevalence rate, hi short, the more uncontrolled they believe things to be, the higher the 

prevalence rate. But for type 8 Sisters (Table: 5. 23) topic-specific control beliefs are 

associated with more knowledge and lower prevalence. In other words, Sisters who believe 

pressure sore prevention is largely uncontrolled, tend to have higher departmental 

knowledge, and lower prevalence rates.

The recurrent theme of all the typological and departmental correlations seems to be that 

there are circumstances in which personal beliefs about control in life, or in health, are 

more significantly related to value, knowledge, and prevalence of pressure sores than are 

control beliefs specific to the topic under investigation. On the other hand, for some types 

of people, what they specifically believe about control of pressure sore prevention might 

have the most effect on their actions, for good or bad.
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Contribution of this research

The seed of this study was an idea borne out of several situations: personal experience of 

being a community nurse (where pressure sore incidence was relatively rare), an 

orthopaedic nurse in a centre of excellence (where prevention of sores was in the forefront 

of nurses' minds), and a personal awareness from my role as a Clinical Nurse Specialist in 

Tissue Viability, that staff priorities and commitment did not always place pressure sore 

prevention so high on the agenda. Some indicators from this study support the belief that 

the human angle may be as important as scientific knowledge and therapies in preventing 

pressure sores in patients who are often very dependent on staff to guide and help them.

It is thought that this survey of knowledge and opinions of pressure sore prevention is a 

new source of information on what trained nurses and support workers feel to be major 

contributors to pressure damage. Further, there is new information on their 

recommendations for equipment use in relation to risk levels, and on the frequency and use 

of risk assessment methods. In the large majority nursing knowledge is adequate, and 

opinions are consistent with those of experts and literature. It also indicated that nurses are 

willing to disagree with propositions, in particular, with respect to indiscriminate or 

ritualistic use of risk assessment. Equipment is known to the majority, and they can be 

overcautious in their recommendations, particularly in higher risk categories (presumably 

where potential damage may be worse). The prevalence studies did not show any major 

differences between departmental prevalence rates when comparing this locality with other 

studies.

Social learning theory describes how people develop expectancies on the basis of repeated 

encounters and outcomes over prolonged periods. This study has introduced a 

domain-specific pressure sore locus of control scale, with convergence and discriminate 

between control of pressure sores as compared with control of life and health. It has shown 

also that domain-specific beliefs may not be as important as first thought in relation to 

raising departmental knowledge and lowering prevalence of pressure sores. The interesting 

aspect for further study is the apparent effect that more 'global' control beliefs in terms of 

life or health may have more effect than domain-specific beliefs on preventing pressure 

damage (and by extrapolation other things). The pattern of findings in this study may be
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generalisable to other parts of the country in terms of pressure sore prevention control, and 

to other nursing responsibilities.

Much of the literature deals with expectancies of control in individuals. It is believed that 

this research has built upon previous work by demonstrating how individual locus of 

control might relate to clinical outcomes of groups of staff in health settings.

The theoretical issue of typology raised elsewhere has been re-applied to staff in the 

context of health. It seems to strengthen support for the construct of locus of control, 

whilst at the same time illustrating that human interactions between the self, others, and 

less tangible expectations (fate or chance) are complex, and may be better described in 

terms of the whole rather than the parts.

Future research

Though nursing is more egalitarian than in the past, there are still demarcations of 

authority and responsibility. Certain people, such as Ward Sisters, influence the delivery of 

care, and are likely to be viewed as figures who have power to control others (Menzies, 

1970). Perhaps research could identify how much powerful nursing leaders affect 

independent decision making amongst their staff? Similarly, how are individual and group 

values formed and how does it affect clinical prioritising? There is some evidence that 

being encouraged to exert control leads to happier alert people (Langer and Rodin, 1976). 

If nursing and support staff are confused about the extent and locus of control in their 

practice, this may lead to unhappiness.

Given that locus of control expectancies are the result of social processes, more should be 

done to identify what gives rise to nursing control expectancies. If nurses expect others to 

control pressure sore prevention, there needs to be clarity of responsibility regarding the 

place each member of staff has in preventing sores. Since patient expectancies were not 

specifically tested in the present research, it would be recommended to do so in the future. 

It may affect such things as patient self-control of pressure relief.

Given indications that generalised life and health locus expectancies may be more 

important to reduction of pressure sore prevalence, than specific control beliefs about it,
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more research could clarify whether this holds true of comparable wards or settings in 

different parts of the country, or whether it is a local phenomenon related to the broad 

range of specialities in the survey population. Also, do new staff hold the same beliefs 

when they first join a department, or do they change their expectancies: and if so, why? 

This would throw light on how staff develop their values and knowledge too.

Clearly, there are indications that research into the relationship between personal general, 

global health, or subject-specific control beliefs could be fruitful. It could lead to 

identifying how to address raising levels of value or knowledge for different types of 

person. Perhaps it would help in clarifying expectations.

If further studies confirm that topic-specific value is less for people who believe others 

control the topic outcomes, what are the explanations, and what are the other consequences 

apart from affecting pressure sore development?

Perception of risk needs further understanding and research. For example, a nurse on the 

acute medical wards might perceive the risk of pressure sores to be higher in someone 

else's department rather than her/his own. This could then be contrasted with prevalence 

figures to see if the perception and the reality coincide.

Further research might examine whether nursing value attributed to a topic such as 

prevalence affects willingness and accuracy of reporting. The Hawthorne Effect (namely 

the effect on the prevalence variable caused by staff awareness of being scrutinised (Polit 

and Hungler, 1995) may have been a factor, given the presence of the Clinical Nurse 

Specialist - Wound Care (i.e. the researcher) around the hospital.

Recommendations
This research has shown that knowledge of pressure sore prevention can be adequate in a 

technical sense, but that application of it may be affected by how much it is valued, and 

whether outcomes are seen as under one's personal control. There may be situations in 

which pressure sore prevention is valued (e.g. by support staff), but knowledge and control 

is seen to be invested in powerful others (e.g. Ward Sisters). It may be necessary not only 

to empower junior staff to take more decisions, but to build up their knowledge without
Section Five. Conclusions. Page 263



fear of approbation. Externals should be involved at the planning stage in activities they 

have to participate in. Internals should be given the authority to deviate from routines if 

this will benefit the outcome.

For staff who are predominantly external in expectancy, consideration should be given to 

helping them change towards internality given that nurses are expected to be proactive and 

influential individuals who are willing to challenge the status quo in matters of control.

It is suggested that the role of powerful others in determining appropriate levels of 

knowledge should be made clear, so that staff are aware of what they are expected to 

know, and who they may have to account to. Further, if powerful others raise the value of 

pressure sore prevention, external-type staff may see it as higher priority than they do at 

present. Sisters, seen as powerful others, may adversely affect clinical outcomes if they are 

thought to value the activity less than do their members of staff. Also, if they have a strong 

sense of being personally in control of an activity, their staff need to be aware of the part 

the Sister will be expected to play, so as to avoid confusion and possible conflict.
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Appendix: 1

Summary of aetiological factors and effects on pressure sore potential.

Aetiological factor Effects Literature sources

Age Elasticity of the skin reduces 
whilst ageing.

Halletal, 1974. Hall et al, 
1981.Richey^a/, 1988. 
Regere/a/, 1990.

Gradual reduction in 
production of collagen, and 
increased viscosity of the 
interstitial fluid, decreases 
capacity of tissues to withstand 
trauma and to repair tissue.

Scales, 1990. Krouskop, 
1983. Richey et al, 1988. 
Bridel, 1993b

Physique (sacral skin 
fold thickness)

Notionally implicated in 
compromising sacral blood 
supply, no conclusive evidence.

Kemp et al, 1993. Clark et 
al, 1989. Schubert et al, 
1992.

Significant correlation (p < 
.001) between skin fold 
thickness and pressure sore 
prevalence in elderly.

Schubert et al, 1992.

Creep tests show that obese 
fatty tissue is less viscous than 
normal, inferring greater 
tendency to distort and less 
resistance to tissue 
deformation.

1966.
Scales, 1990.

No clear evidence of difference 
in pressure distribution between 
thin and obese recumbent 
people.

Gorfmetal, 1980.

Nutritional status Survey results vary. Inconclusive: Lewis, 1998. 
Kemp et al, 1993. 
Low vitamins C and A, low 
albumin, higher incidence: 
Goodeetal, 1992.
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Serum proteins Lower levels associated with 
incidence of sores. Probably 
cause oedema and compromise 
capillary blood flow.

Moolten, 1972. Allman et 
al, 1986. Cullumand 
Clark, 1992. Bridel, 1993b. 
Kemp era/, 1990. Not 
found in Kemp et al, 1993.

Decrease of serum albumin 
may be predictive of pressure 
sores.

Pinchovsky-Devin and 
Kaminski, 1986. Berlowitz 
and Wilking, 1989.

Incontinence Urine softens skin, 
predisposing to sore formation 
caused by friction.

Crow and Clark, 1990.

Faecal incontinence more 
detrimental than urinary.

Allman et al, 1986.

Association between catheter 
use and pressure sore 
formation.

No correlation: Allman et 
al, 1986.

Undifferentiated sample of 
urinary and faecal incontinent 
patients 5.5 times greater 
incidence than continent 
patients.

Lowthian, 1976.

Humidity Linked with superficial 
epidermal abrasion and with 
increasing the effects of 
friction.

Cochran, 1985. 
Is predictive of sore 
formation: Clark, 1997b.

Is not a nursing problem for 
most patients.

Kemp etal, 1993.

Elevated skin 
temperature

Increases tissue metabolism, 
and can cause local ischaemic 
oxygen debt.

Fisher et al, 1978. Newman 
andDavis, \9%\.Eketal, 
1984.

Greater temperatures usually 
under thighs, not ischium. 
Significance unclear.

Fisher etal, 1978. Stewart 
etal, 1980.
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Skin blood flow Reduced in the elderly, leading 
to localised oxygen debt. Can 
be further reduced in stroke 
patients.

Eket al, 1984.

Tissue damage may occur at 
time of reperfusion, i.e. after 
pressure relief.

Eriksson, 1980. Clark, 
1997b.

Reactive hyperaemia Normal response to arterial 
occlusion.

Kosiak, 1961. Michel and 
Gillott, 1990.

Can occur within five seconds 
of occlusion.

Lewis and Grant, 1925. 
Goldblatt, 1926.

Persists one half to 
three-quarters of the occlusion 
time.

Kosiak, 1961.

This can be reduced in geriatric 
patients with low systolic 
pressure, inferring impaired 
skin microcirculation reactivity.

Eketal, 1984. Schubert, 
1992.

May be decreased in young 
people if mobility restricted.

Friman and Hamrin, 1976.

Skin oxygen tension Oxygen tension decreases 
under lower applied pressure in 
hard sites (i.e. over bone) than 
in soft.

Seiler and Stahelin, 1979.

It is less in people with 
hemiparesis than in normal 
subjects.

Eketal, 1987.

Increases following removal of 
load may be predictive of 
pressure sores.

Clark, 1997b.

Disease and 
pathology

Illness of acute onset, and 
multiple pathology, associated 
with sore formation.

Stotts, 1987.
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Hypotension Lower systolic pressure is 
associated with higher 
prevalence of sores. 
Microvascular changes lead to 
oedema under compression.

Moolten, 1972. Mawsone/ 
al, 1988. 
Schubert, 1992. 
Schubert et al, 1992. 
Eriksson, 1980.

Should take vasomotion into 
account (capillaries open when 
perfusion necessary, 
irrespective of systolic 
pressure).

Bridel, 1993b.
Claus-Walker et al, 1973.

Diastolic pressure not 
significantly predictive of

Kempetal, 1990.

sores.

Low diastolic linked with 
ischaemia under low applied 
pressure.

Seiler and Stahelin, 1979.

Hypoperfusion and hypotension 
not the cause of sores, 
frequency of pressure relief 
reduces pressure damage.

Gosnell, 1973. Lawson, et 
al, 1979.

Sensory perception Loss of sensation of ischaemic 
pain, therefore damage not 
prevented.

Hinton and Marley, 1959. 
Ellis, 1988. Lowry, 1992. 
Gebhardt, 1995.

Medication May inhibit sensation, as above 
and affect stimulus to relieve 
pressure. Relationship between 
epidural and spinal analgesia 
and pressure sores needs 
clarification.

Punted al, 1991. Scott, 
1998.

Steroids may depress collagen 
production, and affect 
vasomotion.

Halletal, 1974.

Corticotrophin may stabilise 
microcirculation and protect 
against pressure damage.

Barton and Barton, 1976.
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Pressure amount Enormous pressures do not 
necessarily disrupt cell 
viability.

Cattell, 1936. Neumark, 
1981. Scales, 1990. 
Lowthian, 1997.

No 'safe' capillary closure 
threshold. Landis's work often 
misunderstood.

Landis, 1930. Fronek and 
Zweifach, 1975. Krouskop 
etal, 1978. Eriksson, 1980. 
Ek, Gustavsson and Lewis, 
1987. Bridel, 1993. Hitch, 
1995.

Venous and lymphatic capillary 
pressure may be better indicator 
of pressure vulnerability than 
arteriolar capillary pressure.

Holstein et al, 1979. 
Krouskop, 1983. Leung, 
1989. Kempetal, 1993.

Skin more resistant to 
pressure-induced ischaemia 
than muscle is.

Harman, 1948. Husain, 
1953. Strock and Majno, 
1969. Daniel etal, 1981. 
Nola and Vistnes, 1990.

Pressure duration Pressure without distortion of 
capillaries does not necessarily 
lead to pressure damage.

Neumark, 1981. Lowthian, 
1997.

Sustained pressure between 
diastolic and systolic range 
challenges homoeostatic ability 
to compensate for external 
pressure.

Holloway et al, 1976. 
Bennett and Lee, 1985.

Pressure of sufficient duration 
to allow build up of metabolites 
in interstitial spaces will cause 
damage. There are wide 
variations in individual 
response.

Schubert and Fagrell, 1991.

There may be a 'safe' 
time-pressure curve.

Groth, 1942. Hussain, 1953. 
Kosiak, 1959. Kosiak, 
196 I.Daniel etal, 1981. 
Khanh, 1984.
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Clinical appearance of pressure 
damage may not become 
apparent for several hours or 
days.

Kosiak, 1959. Barton, 1973. 
Norton, 1975.

Alternating pressure may cause 
less damage than static 
pressure.

Kosiak, 1961.

Friction and shear Inverse relationship between 
frictional force and number of 
rubs to cause blistering of skin.

Naylor, 1955.

Amount of distortion is relative 
to elasticity of anatomical part.

Bader, 1990.

Shear increases effects of 
pressure deeper into tissues.

Khanhetal, 1984. Scott, 
1980. Dabinichki and 
Crocombe, 1994.

Large areas of vascular 
disruption can be caused by 
shearing, with inflammatory 
response triggered.

Reichel, 1958. Guttman, 
1973. Gebhardt, 1995.

Shear causes interstitial ground 
substance creep. Leads to 
oedema and interstitial 
metabolite build-up.

Hickman et al, 1966. Daly 
etal, 1976.Vogel, 1977. 
Cochrane, 1979. Reddy et 
al, 1981. Bader and 
Bowker, 1983.

Shear values can be higher in 
elderly patients and paraplegics 
than in non-disabled subjects. 
High shear lowers occlusion 
threshold.

Husain, 1953 (localised 
pressure, not shear as such). 
Dinsdale, 1974. Bennett 
and Lee, 1981. Bennett and 
Lee, 1985.

Friction does not cause 
ischaemia by mechanical 
means, but increases 
susceptibility of tissues to 
damage.

Dinsdale, 1974.
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(Some quality has been lost in scanning.)

: Pressure sora prevalence survey, Wed. Qcl. 4th 1SCtS ' .-..-.
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Advice on filling in prevalence survey forms

Pembrokeshire NHS Trust 
Annuii! Pressure Sore Prevalence Survey, 1995

AtK ice on filling in the forms

Although the prcscnunion of the forms has changed to case (.he process of inputting dala 10 the 
computer, the questions and classification of sores remains the same as before.

Please endeavour to fill in all the details or tick all the appropriate boxes.

H ~!iy the tmestions tin- included:

Ward ot department......

Total number of patients..

Surname. . ,

DOB owrf Hosp.Huinber....

Gender......

admitted from......

grade, location and number 
of sores, on admission,..

grade etc now...

PSPS for admission and now.

obvious!

essential for calculating prevalence figures.

identifier to link with.....

DOB is not always unique, but can help trace the patient when 
linked with surname, date of admission, ward, and gender.

helps in analysis ot risk factors relating to age. 

identifier, and relates to risk factors.

beips in tracing medical history, and excluding from certain 
calculations.

essential to mapping the epidemiology of sore formation

as above.

as above; and can heip in planning resource allocation.

Current support surfaces in use.. cart be equated with the PSPS and grade etc to assess what
resources the Trust is using.

Contact name of person .. BLOCK CAPITALS so that 1 can get back to the individual for 
clarification of anything necessary on the returns

Diagram of parts of the body, the PSPS matrix; and classification of wound grades, are included so 
that the reliability of tlie reported figures for prevalence will be as high as possible.
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Pembrokeshire NHS Trust, Pressure Relief Equipment
Date
Mattresses and Beds
Pegasus Airwave
Nimbus
Alpha Xcell
Other ripple beds (specify)
First Step Plus
Vaperm
Dyson Floatation
Water bed
Net suspension
Low air loss
Propad
Spenco
Other overlays (specify)

Cushions
ROHO
Propad
Spenco
Jay
Plain foam
Egg box
Other(specify)

Footstool
Adjustable height
Non-adjustable

Elbow or heel 
'protectors'
Foam leg troughs

Other devices
Hoist
Hand slings
Monkey pole
Full sheepskin
Sheepskin square
Bed cradle
Other(Specify)

Name of person 
completing list:

Ward
Number in use

Practice or Surgery
Number in storage

Best time to contact: 
Telephone:

Provided by whom?
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Pressure Sore Audit 

Bed Audit Form

Bed Number
This is usually on a small plaque on the underside of the frame; at the 
front or the side. If it is a Nesbitt-Evans frame write ' NE' ; if 
Hoskins, 'H'. egs. NE-1234; H-3456.

Mattress type
Most of the mattresses in the Trust are the standard NHS type. This is 
of plain grey or yellow foam. The depth is approximately 5". If this 
is what you find on opening the cover, write ' Std NHS'. If not, just 
write the colour of the foam, and the depth. If you know the type by 
name, write that; e.g. Vaperm.

Mattress Date
The date should be in marker pen near the zip from the last survey. It 
was marked directly on the mattress and on the cover (important in case 
the cover has been changed) . Mark the date of this survey on the cover 
as near as possible to the zip-opening.

Type of cover
Most are a brown 'marbled' effect; if so write BM. Others include a 
creamy coloured ' Staph Check' (write SC) . Write the colour for any 
others unless you can write the name of it.

Cover Date
As with the mattress, this is marked near the zip (unless it is a new 
cover which may or may not have been marked when replaced) . Mark the 
date of this survey on the cover as near as possible to the zip-opening.

Condition of Mattress
If it is obviously wet: tick the box. If you can see a dent in the area 
where the patient would sit: tick the box. Sit on the bed over the area 
upon which the patient would sit whilst propped up: if you can feel the 
base through the mattress, tick the box.
Then, (if you can feel the base through the mattress), mark the mattress 
and the cover near the zip-opening, next to the date of this survey, 
MCD (i.e. mattress condemned).

Condition of Cover
If the cover is stained on the inside: tick the box. If there is no
obvious defect such as a faulty zip failing to close, or a split: tick
the 'intact'box. Define any problem in the 'comment' box.
To test for leakage, place a square of absorbent towel under the area
where the patient sits, inside the cover. Then pour a few mis of water
onto the outside and rub with the fist. If the paper shows signs of
dampness: tick the 'leaking 1 box.
If there is an obvious split: tick the 'split' box.

Fire Blanket
This section is self-explanatory; but if you have any problem, let me
know.
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Bed Audit and Mattress condition report form
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Pembrokeshire NHS Trust 

Memorandum

To: Patient Care Managers, Hospital and Community

From: Miles Maylor, Clinical Nurse Specialist - Wound Care

Date: 5.10.94

Subject: 1994 Pressure Sore Prevalence. Mattress, and Equipment Survey. 

Please find enclosed, the forms for this year's prevalence and equipment survey.

The Hotel Services Department have agreed to help nursing staff in the testing of equipment (including 
mattresses); and the collation of information for the survey.

I have sent copies to all the District Nurse Team Leaders at the various Health Centres and Surgeries; and to 
the Ward Managers, but:

Would you please check that each of your Team Leaders or Ward Managers has all the appropriate forms: 

i.s. PNHS Trust Pressure Sore Prevalence Survey pages 1 and 2.

Equipment Survey List.

Mattress Audit forms (the Hotel Services Supervisors will have these).

Explanatory sheet for the bed audit (Hotel Services).

Tuesday 18th October, 1994, is the day to complete the survey; and results should be returned to me by 
Thursday 20th October 1994.

Please would you encourage all the staff to see this as an opportunity to take stock, rather than as a 'damned 
nuisance'!

Thank you for your help.
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Clarification of district nurse caseload for inclusion in prevalence reports

Pembrokeshire MHS Trust 
Memorandum

To: District Nurse Team Leaders

Front: Miles Maylor, Clinical Nurse Specialist - Wound Care 

Date: 11.10,94

&y, Tuesday j,8th,,,Qct.__,igg4 

. on <a

Soiae Team Leaders have asked whether 'all patients on the 
caseload' means:

a ) everybody you have on the books , whether 
you usually see then or not on the day of the survey,

£>) just the patients you are visiting on
the day of the survey, including both patients with sores and 
without sores.

c) just patients with sores that you see 
on the day of the survey.

d) just patients with sores, whether or not 
you are going to visit there, on the day of the survey.

I have been happy to use the information kindly supplied by some 
of the Practices, whether or not they have given details on all 
the patients in the caseload (ie. a.). Since the returns have 
never included all the details, nor all the Practices, I have 
made use of whatever I got .

Naturally, if you are treating patients with sores, even if you 
do not normally see theja everyday, the Prevalence Survey is 
designed to give a snapshot on a particular day or week. Thus, 
somebody will need to visit such patients in order to give 
accurate information about the grade of sore etc. Incidence 
monitoring, which will be introduced quite soon, will give a 
better picture of the nurse's visiting patterns to patients with 
sores .

So why give information on the Waterlow scale sex, and so forth, 
of the patients who do not have sores? The answer is that it 
helps to give a profile of dependency, success of preventive 
interventions, and demographic changes that staff are having to 
deal with since the Community Care Act. Admittedly, not all 
patients are at risk, but. we need to have demonstrated that we 
have assessed them for potential risk.

To suwma.rise, please should you visit all patients with pressure 
damage on the day of the survey; and would you toe kind enough to 
furnish the information on the other patients on your total 
caseload fie. all patients identified as in weed of a District 
Nurse whatever the frequency of your visits to them), whether 
they have sores or not; and whether you were normally going to 
visit th&m or not on that day?
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m University of Wales Swansea

Pressure Sore Prevention Questionnaire

Q1 Wh

RG 

RN 

Nu

Section one: Qualifications and experience 
Everybody to fill this section in please 

Please indicate your answers by placing a cross in the appropriate box.

ich of the following applies to you? (tick more than one if applicable) 

N Q EN Q RSCN Q RMN Q| Bachelor's degree (~J
( | If RN please indicate wnicn part orthe register

-sing/Healtncare Assistant/auxiliary [ J
Master's degree r~|

Q2 How many years since you first qualified ? Q3 How many years in your present post?
Under 1 yr Q| Under 1 yr Q 

1 and over, but less than 3yrs [~j 1 and over, but less than 3yrs [~"| 
3 and over, tut less than Syrs [ j 3 and over, but less than Syrs [~~j 

Syrs or more f"i Syrs or more [~| 
Not applicable j |

Q4 (a) Where are you presently based? 
Hospital Qj Community a

Q4 (b) Which one of the following best describes your present post?

(tick more than one as appropriate)

Sister/Charge Nurse [ \

Staff Nurse Q|

Enrolled Nurse Qj

Nursing/Healthcare ( j 
Assistant/auxiliary

Other Q

If other please specify (PRINT)

Primary Nurse/Team Leader j jj

Named Nurse

Associate Nurse

Administrative 

Management

Teaching

a
a
a
a
a

f J I II I HI I
Scamwifl 8y f<xnwc Ud. Lo«Joo. (-44) Ot7t 924 1730

Pag«:I

Appendix 3. Page 1



Appendix 3

Section Two

Pre-registration or pre-enrollment training 

Trained nurses please complete question 5, then proceed as applicable. 
Nursing/Healthcare Assistant/Auxiliaries please go to Section Three, page 5.

Q5 In your training before registration or enrollment, have you had any teaching; educational session(s); structured discussion; or lecture; on the subject of pressure sores? (This can include videos; interactive learning; or anything studied on your own; but not just passing remarks or brief instructions about a particular patient's care).
Yes 

No
go to question 6.

go to Section Three, on page 5.

Q6 About how much time in total was spent on this learning?

Less than 1 hr [ | 
1 hr or more, but less than 3 hrs [""I 

3 hrs or more, but less than 6 hrs [~~| 

More than 6 hours [ |

Q7 Of the total amount in question 6, how much of this education on the subject of pressure sores took place in the clinical setting; ie. whilst nursing patients on a ward or with the district nurse on the rounds? (This includes theory, causes, or treatment).
Less than 1 hr Qj

1 hr or more, but less than 3 hrs [~||
3 hrs or more, but less than 6 hrs [ |

More than 6 hours [~")|

Q8 Who taught you? (Tick as many as applicable) 

Sister/Charge Nurse [~~^ Student/Pupil Nurse [ | Doctor f^J
Staff Nurse (~~| Enrolled Nurse [ | Occupational 

^~* ^— Therapist Qj Auxiliary/Nursing Assistant Qj Tutor/Lecturer [~~j

Physiotherapist Qj Nurse Teacher f~l Company j~> ^"^ Representative 
Set< with an article Q Self with video (""1

Self with a book f~) Pharmacist [~1 

Other Q| 

tf other please specify (PRINT) —— —— .

Sur/ey: 5
.:MHI

Page:2
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Q9 Were the following included in your learning? (Pleas* tick as many as applicable)

Whole lecture Part of a lecture Discussion or 
or discussion or discussion mention that 
of about one taking up to took less than 
hour an half hour ten minutes Not mentioned

Anatomy of 
the skin

Anatomy of bony 
prominences and 
related structures 
underpressure 
areas

Physiology of 
wound healing

Use of pressure sore 
risk calculation scales 
(e.g.Waterlow sclae, 
PSPS.Norton scale, etc.)

Discussion of cases 
specifically related to 
pressure sores

Treatment of 
pressure sores

Use of pressure- 
relieving equipment

Causes of 
pressure sores

Prevention of 
pressure sores

Factors 
predisposing 
to pressure sore 
formation

a

a

a

a

a
a
a
a
a

a

a

a

a

a

a
a
a
a
a

a

a

a

a

a

a
a
a
a
a

a

a

a

a

a

a
a
a
a
a

a

Sett 
study

Q

Q

Q

Q

a
a
a
a
a

a

Suvty: 5 Pago:3 
MINIM
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Section Three Post-basic training
Q10 Since qualifying for registration or enrollment, or since starting your job as a Nursing/Healthcare Assistant/Auxiliary; have you had any teaching; educational session(s); structured discussion; or lecture; on the subject of pressure sores? (This c; n include videos; interactive learning; or anything studied on your own; but not just passi ig remarks or brief instructions about a particular patient's care).

Yes Qj 

No

go to question 11 below . 
go to Section Four, on page 6.

Q11 About how much time in total was spent on this learning? 
Less than 1 hour |~~| 
1 hour or more, but less than 3 hours p~| 
3 houcs or more, but less than 6 hours [ | 
More than 6 hours |~~|

Q12 Of the tcta! amount in question 20, how much of this education on the subject of pressi sores tcc< place in the clinical setting; ie. whilst nursing patients on a ward or with th« district nLrse on the rounds? (This includes theory, causes, or treatment).
Less than 1 hr | — j 

1 hr or more, but less than 3 hrs [ j 
3 hrs or more, but less than 6 hrs

More than 6 hours f~]|

Q1 3 Who taugnt you? (Tick as many as applicable)

Sister/Charge Nurse [~~j

Staff Nurse f~l 

Auxiliary/Nursing Assistant |~~j 

Physiotherapist £j

Self with an article f~l

Self with a book l~~j

Other f~1

W other please specify (PRINT)

Student/Pupil Nurse [ |

Enrolled Nurse 

Tutor/Lecturer 

Nurse Teacher

Self with video

Pharmacist

a 
a 
a-a
a

Doctor a
Occupational [ | 
Therapist

Company [ \ 
Representative

Su/v«y: 5
TL

Page: 4urn
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Q14 Were the following included in your learning? (Pioaso tick as many as applicable.) ' j

Whole lecture 
or discussion 
of about one 
hour

Anatomy of 
the skin

Anatomy of bony 
prominences and 
related structures 
under pressure 
areas

Physiology of 
wound healing

Use of pressure sore 
risk calculation scales 
(e.g.Waterlow sclae, 
PSPS.Norton scale, etc.)

Discussion of cases 
specifically related to 
pressure sores

Treatment of 
pressure sores

Use of pressure- 
relieving equipment

Causes of 
pressure sores

Prevention of 
pressure sores

Factors 
predisposing 
to pressure sore 
formation

Sun*y 5
i nil i i IIIIMII lir

Q

U

Q

a

a

a
a
a
a

a

Tl • •

Part of a lecture 
or discussion 
taking up to 
an half hour

a

Q

a

a

a

a
a
a
a

a

Discussion or 
mention that 
took less than 
ten minutes

a

a

a

a

a

a
a
a
a

a

i i
Self ( 

Not mentioned study I

a

a

a

a

a

a
a
a
a

a

P»g«:5
i i i i I • U

a

a

a

a|

a

a!ii 
a
a
a|

i 
a:
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• | Section Four •§c ————————————— —————————— ——— ——415 in your opinion, which of the following can be an 
the development of pressure sores?
Please tick one choice for each, your opinion

High pressure over a bony 
prominence, for long duration

Incontinence

High blood albumin levels

Friction

Shearing forces

High pressure over a bony 
prominence, for short duration

Immobility

Analgesics

Low pressure over a 
bony prominence for 
long duration

Hospital mattresses 
(standard NHS without 
additional overlay)

Hospital easy chairs

Patient's usual home mattresses

Immobile patient propped up in bed

Immobile patient sitting up in a chair

Patient's usual home chair

Patient age of 75+

strongly 
agree

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

Low pressure over a bony prominence [ | 
for short duration

Low blood albumin levels a
Every patient is at risk of pressure soreQj 
development

important contributory factor to

matters.
agree

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

disagree

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

strongly 
disagree

Q
a
a
a•a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

Survey 5(HIT ~ zr~E : : : : : ii DOI
Page : 8

1 1 1 1 1 Ml
m^m
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Q16Do you agree or disagree with the following statements? — ~ —— — - 
Please tick one choice for each, your opinion matters.

Every patient is at risk of pressure 
sore development

Every patientshould be assessed 
on Pressure Sore Risk Assessment 
Scale eg Waterlow, PSPS, Norton etc.
Every patient should be assessed for 
pressure sore risk on admission to 
ward or community nurse caseload

Every patient should be assessed 
daily for pressure sore risk

Every patient should be assessed for 
pressure sore risk every other day

Every patient should be assessed for 
pressure sore risk once a week

Every patient should be assessed for 
pressure sore risk only when their 
condition changes

Every patient should be assessed for 
pressure sore risk every time their 
condition changes

Every patient should be assessed for 
pressure sore risk after operations

Every patient should be assessed for 
pressure sore risk before transfer to 
another ward

strongly 
agree

a
a
a
a
a
a
a
a
a
a

agree

Q

a
a
a
a
a
a
a
a
a

disagree

Q

a
a
a
a
a
a
a
a
a

strongly 
disagree

Q

Q

Q
Q

Q
a
a
a
a
a

Q17 In which cf the following settings 

In the patient's home [~j

do you think pressure sores are more likely to occur? 

In hospital [ | Uncertain {""|

Q18 In which cf :ne following settings 
Sores? (Please tick one only)

Ederly care wards f~j 

Orthopaedic wards Qj 

Intensive Care Unit Q|

will you find the highest percentage of patients with pressure

Surgical wards [~j 

Acute medical wards (~~| 

Uncertain [~|

3<.r/«y 5;•.•,;•-!•• ——— rr "I I I i • < . Mil
Pag«:7

CHEDBB
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Section Five
Q19 Have you

Norton

Waterlow

Braden

PSPS

Medley

NPRU

Walsall

Douglas

heard of, or used,

Heard of it
& Used it

a
a
a
a
a
a
a
a

the following risk

Heard of it
Not used it

Q
Q
a
a
a
a
a
a

assessment scales?

Not heard of it
Not used it

a
a
a
a
a
a
a
a

Q20 Which scale do you use most often?

Q21 Name an item of pressure-relieving equipment 
you would use for a patient at high risk:

Q22 Name an item of pressure-relieving equipment you would use for a patient at
medium risk:

Q23 Name an item of pressure-relieving equipment you would use for a patient at low 
risk:

Survey 5-HI ii
Page: 8
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Q24 Have you heard of, or used, any of
Heard of it 
& Used it

Alternating pressure 
air mattresses

Pegasus Airwave

Nimbus Dynamic 
Floatation System

1 First Step Plus

Alpha Xcell 
ripple mattress

Propad Modular 
overlay mattress

Spenco fibre-filled 
overlay mattress

Clinitron

KCI Mediscus

Air-fluidised bed

Low-air-loss bed

Vaperm mattress

ROHO cushion

Propad cushion

Spenco se cushion

1 Pegasus se cushion

Contouring/profiling 
beds

Overhead trapeze 
(Monkey pole)

Large cell ripple mattress

Small cell ripple mattress

Ripple mattress (but 
not sure what size)

a
a
a
cu
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

the following
Heard of it 
Not used it

n
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a

equipment?
Not heard of it 
Not used it

a
n
a
a
a
a
a
a
n
n
a
en
a
a
n
a
a
a
a
a
a

Scanning by Formic Ltd. London. (»44) 0171 924 1730
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Q25 From the following list: who or what have you consulted for advice on pressure sore" preventionor management in the last four weeks?
(Tick as many as applicable)

Sister/Charge Nurse 

Staff Nurse 

Auxiliary/Nursing Assistant

Physiotherapist 

Self with an article 

Self with a book 

Other 

If other please specify (PRINT)

a 
a 
a 
a 
a 
a 
a

Student/Pupil Nurse 

Enrolled Nurse 

Tutor/Lecturer 

Nurse Teacher 

Self with'video 

Pharmacist 

Infection Control Nurse

[~~| Doctor Qj

[~~| Occupational Therapist (~"|

II Company Representative [_ |

f~l Administrator PTj

r~j Manager (~~|

(~|| Wound Care Link Nurse

Thank you for completing this questionnaire.
If you have any queries about it, contact Miles Maylor, 01437 773122, who would be pleased to help.

Please send back in the envelope provided, as soon as you can, to:
Dr Colin Torrance, C/O Carolyn FosterSchool of Nursing
Withybush General Hospital
Haverfordwest
Pembrokeshire
SA61 2PZ

P»q«:IO
LLJ 11 • •!

Setting Oy Forme LW. London. (»«) 01 n 924 1730
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Poster to publicise the research on knowledge of pressure sore prevention

University of Swansea/Pembrokeshire NHS Trust

Please will you help?
Some research is being done to reduce the problem of pressure sores; and your participation would 
be greatly valued. The results will contribute to a thesis being presented by me for a PhD.

As you know, a mixture of things contribute to tissue breakdown: such as lack of equipment; 
precious nursing time; illness etc. All in all, though, I think most staff on the wards have a good 
idea of the fundamentals. Nevertheless, this requires more than anecdotal evidence.

Would you be prepared to help by filling in some questions for a statistical assessment of the 
knowledge base of the trained nurses and nursing assistant staff?

All staff on the wards and the community, will receive a questionnaire: probably at the start of the 
New Year. The list of names is the same as the Off-duty for each place.

There is nothing tricky about the questions; and a lot of them simply ask you to make a guess. 
There are no right answers to some; and your opinion is important in itself.

Although it will be addressed to individuals; I will not know who has responded: nor be able to 
trace the answers back to them. Code numbers will be used by a secretary in Swansea to ensure that 
a reminder can be sent if people forget to send them back.

Please would you participate? There are some costs involved in this type of survey; and a rapid 
large response will reduce the expense of sending out further requests. A token of appreciation 
will be included by way of thanking you for your tune and effort.

Kind regards 
Miles Maylor

Appendix 3.1. Page 1
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Letter to accompany knowledge questionnaire

PRiFYSGOL CYMRU ABERTAWE 
PARC SINGLETON 
ABERTAWE SA2 8PP

N: 017«2.aGS678

UNIVERSITY OF WALES SWANSEA
SINGLETON PARK

SWANSEA SA2 8PP
TEL; 0! 792-20567?, 
FAXr01792-2958!8

DEPARTMENT OF NURSING, MIDWIFERY AND HEALTH CARE

PRESSURE SORE PREVENTION QUESTIONNAIRE 

Dear Colleague

As you wili be aware pressure sores represent a continuing problem for nurses and 
other health care professionals. We are currently looking at ways of improving pressure 
sore prevention and as part of this research have designed the enclosed questionnaire

We would be grateful if you could take the time to complete the questionnaire. IS is 
important that we gather the views of all nursing staff. The questionnaire is completely 
confident!at. It will take about 15 minutes to complete and analysis of the results will 
be carried out in the Department of Nursing, Midwifery and Health Care The results will 
help us identify appropriate educational approaches to pressure sore prevention

Please complete the questionnaire by placing a cross in the appropriate box(es) using 
blue or black pen. If you make a mistake simply fill in the box and then piace your cross 
in the correct place. If you need to write a response print clearly in the boxes provided. 
Please complete and return the questionnaire in the enveloped provided as soon ss 
possible.

Your help is greatly appreciated. Remember it is important that as many nurses as 
possible return this questionnaire. We really need the views of ail nursing staff within 
the Trust

Thank you for your assistance if you have any questions about this questionnaire 
contact Miies Maylor 01437 773122, who wili be pleased to help.

Yours sincerely

Co!in Torrance
Senior Lecturer in Nursing

Miles Maylor
Clinical Nurse Specialist

Appendix 3.2. Page I
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Reminder letter following knowledge survey.

Pembrokeshire NHS Trust/University of Wales Swansea

Date

Dear Personal name written in

I recently circulated the whole of the nursing and auxiliary nursing staff (with the 
exception of maternity) to ask for your opinions and some factual information on pressure 
sore prevention. If you have sent in your response, please disregard this letter; I am really 
grateful for your participation. If not, would you take a moment to read on, please? This 
work forms part of my PhD studies; but should help to reduce a lot of trauma to patients; 
and extra work for staff.

Confidentiality?
When I have been going round trying to encourage people to fill in the questionnaire, one 
or two nurses have voiced anxieties. For example, a couple of them thought that the 
confidentiality of their answers had been compromised. This is not the case: as promised 
initially, the names and the answers have been administered separately by use of a 
confidential code not known to me. This means that, when the data is analysed, it will not 
be connected to individuals.

Rust or not relevant?
Another concern was that people felt rather rusty about their knowledge on the subject. We 
can understand this feeling: especially in view of the rapid developments in the field of 
pressure sore prevention recently. But, the principles of prevention have not changed 
much, and in fact, the survey is mainly concerned with opinions: and everybody is entitled 
to those! It is really important, if we are to make recommendations for the future, that your 
opinions are expressed and analysed. Even if your clinical area does not seem to have 
much to do with pressure sores, it is vital that we tailor future educational input so that it is 
appropriate for you.

Over 300 staff have returned their questionnaire: representing nearly 50%. Clearly, critics 
could say that our final conclusions are simply the result of chance; i.e. 50-50. It would be 
superb if we could get 100% response; and we can with your participation. Please would 
you assist in the project?

Again, if you have already responded, many thanks. If not, please complete the proforma 
below and return it using the label, in the same envelope.

Miles Maylor, Clinical Nurse Specialist - Tissue Viability

This information will be confidential, as before.
If you have mislaid your original questionnaire or didn't receive one, please print your name and 
ward/department/surgery below:

If you do not wish to participate in the pressure sore prevention research, please print 
ward/department/surgery below:

your name and

Appendix 3.3. Page 1
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Poster to thank and remind people about the pressure sore knowledge survey

A BIG Thank you...

There are still 
more to come back, 
please.

To all who have filled in 
the pressure sore 
questionnaire.

Received 
so far....

Appendix 3.4. Page 1
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| A:\REPLYP~1 SAM 04/06/96
<r
g.
Si. Pembrokeshire NHS Trust/University of Wales Swansea

Two Weeks to Go

The pressure sore prevention research is underway; and the first phase asking for direct staff" 
involvement will have to start inputting the data to the computer for analysis m the next two 
weeks, ie by Thursday 20th June 1996

To date, approximately 300 people have yet to send their questionnaire back. Your help in 
encouraging them to do so would be gratefully welcomed. The cost is apprax. f I per 
questionnaire, and this has to be paid for out of voluntary Wound Care/Research funds.

Please would you reassure staff that their personal responses are not known to me, I only 
receive the figures about response rates, and the unidentified data aftervvards.

In a short white, the final questionnaire will be circulated. It is shorter than the knowledge 
survey, but I feel sure that staff will find it interesting. (Some who have already piloted it, 
have said that it really made them think about themselves).

I appreciate that people are generally very busy,, and that filling in forms is not top priority 
after a heavy day; but the intention is to reduce the many hours of pain and wasted effort on 
behalf of patients and staff alike, by identifying ways to help nurses in the prevention of 
pressure sores.

Many thanks for your help.

Appendix 3.5. Page I
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Pressure Sore Prevention: Learning Theory Scale .

This is a questionnaire designed to determine the way in which different people may learn about 
pressure-sore related issues. Each item is a belief statement with wiuch you may agree or disagree. 
Beside each statement is a scale which ranges from strongly disagree, to strongly agree. For each item 
we would like you to place a lick in the box that represents the degree to which you disagree or agree 
with the statement. Please make sure that you answer every item and that only one box is ticked per 
item. This is a measure of your personal beliefs: obviously, there are no right or wrong answers.

Please answer the items carefully, but do not spend too much time on any one item. As much as you 
can, try to respond to each item independently. When making your choice, do not be influenced by 
your previous choices. It is important that you respond to your actual beliefs and not according to 
how you feel you should believe or how you think we want you to believe.

stror»gly 
disagree

moderately slightty sfightfy moderately strongfy 
disagree disagree agree agree agree

Q 1 It is my behaviour which determines whether a 
patient is at high risk of getting pressure sores.

02 As long as you have patients you will have pressure 
sores.

I I I I

OD

D

D

n n n
Q3 Regular contact with an expert in Tissue Viability 

is the best way to reduce the incidence of sores 
in a ward/caseload.

f~] n n n n

Most sores are caused by an unfortunate [~] 
combination of circumstances. n n n
Whenever I'm worried that a patient will get a sore [ | 
I should check this with a risk assessment scale 
such as Wateriow, Norton, or PSPS.

n n a

i am in control of reducing pressure sore risks.

My colleagues have a lot to do with preventing or Q 
allowing pressure sores.

If i were a patient who got a pressure sore, [~] 
I would biame myself.

Sometimes it Is just a matter of bad luck that a Q 
patient gets a pressure sore.

Managers control the supply of pressure-relief Q] 
equipment.

D

D

D

n

n

n
D

D

D

D

n
n

a

a

a

n
a

a

n

P]

a
a

a

a

a

Survey' 150

ill llll II i ill
Serial: 1

Ill II
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Pressure Sore Learning Theory Scale continued.

moderately siighUy sfighMy mod«ratery strongly 
disagree disas'«e disagree agree agree agree

Qi» Pressure-sore prevention is largely a matter 
of good fortune.

Q" The main thing that would lower the number of 
patients getting sores, would be that I do 
something about it myself.

013 i am directly responsible for preventing 
pressure sores.

Q' 4 Patients who don't get sores have usually 
received good care eg. from nurses, doctors, 
family and friends.

015 No matter what I do, pressure sores are likely 
to occur.

Q1S If it's meant to be, a patient will not get a 
pressure sore.

If I take the right preventive actions, patients 
wonl get pressure sores.

018 t can't stop patients being sat out of bed 
if the doctor wants it.

Sometimes pressure-relieving equipment happens 
to be available, other times it just isnt.

020 pressure-relieving equipment is more effective 
in preventing sores than I am.

021 Whether a patient gets pressure-relieving 
equipment or not; I am still in control of 
pressure sore prevention.

n
a

a
a

a

a

a

a

a

n

a

n
n

a
n

a

n

D

n

a

a

n

D D D D

D D D D

D 

D

a 
a

D

a
a 
a

a 
a

a a n

a a a

a a D a

ana

anna

a a D a

a a a a

Survey: 15011 iii i in
Page: 2

ill! ill li
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022

Q2S

Q28

whether or not I get to be a leader depends 
mostly on my ability.

jo a great extent my life is controlled by 
accidental happenings,

i feel like what happens in my life is mostly 
determined by powerful people.

whether or not I get into a car accident 
depends mostly on how good a driver I am.

when I mate plans. I am almost certain to 
make them work.

Often there is no chance of protecting my 
personal interests from bad luck happenings.

when I get what I want, it's usually because 
I'm lucky.

Although I might have good ability, I will not 
be given leadership responsibility without 
appealing to those in positions of power.

How many friends I have depends on how nice 
person I am.

I have often found that what is going to happen 
will happen.

Q32 

Q33

034

My life is chiefly controlled by powerful others.

whether or not ! get into a car accident is mostly 
a matter of luck.

People like myself have very little chance of 
protecting our personal interests when they conflict 
with those of strong pressure groups.

It's not always wise for me to plan far ahead because 
many things turn out to De a matter of good or bad 
fortune,

Getting what I want requires pleasing those people 
above me.

037 whether or not I get to be a leader depends on 
whether I'm lucky enough to be in the right place 
at the right time.

>nlPC
strongly 

disagree

n
D

D

n
n
n
n
n

n
D

D
n
n

n

n

Scale
moderatety 
dtsagtre*

D

D

n
a
a
a
a
a
a
a
a
a
n

n

a

a

siJght'y 
di&agf**

D

D

n
D

n
n
n
D

n
n
n
n
D

n

n

n

siightiy 
agree

n
n
n
n
n
n
n
n

n
n
n
n

n

n

n

n

moderatefy
agree

D

n
n
n
n
n
n
n

n
n
n
n
n

n

n

n

i

n
n
n
n
n
n
n
n

n
D

n
n
n

n

n

D

Survey: 150

HI till 111
Page 3
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Levenson IPC Scale continued

strongly moderalety slightly silghtty rrtoetealety sjroogly 
disagree (jisaafe* disagree agree agree agree

038 Ifimportant people were to decide they didnt like me. CD f~D fD CD fl i~~) I probably wouldn't make many friends. — — — —si—i i—<

039 I can pretty much determine what will happen in rny QJ Q {"") [~] f"] Fj
lit 6,

o*5 I am usually able to protect my personal interests, [~] j | | j |""] [j f~]

Q4s Whether or not I get into a car accident depends [~] PI fj Fl [~~] [~j mostly on the other driver.

CMS when I get what I want, it's usually because I CD CD CD CD CD D worked hard for it.

043 In order to have my plans work. I make sure that CD CD CD CD CD CD they fit in with the desires of people who have power 
over me.

044 My life is determined by rny own actions. [ j Q [ [ Q Ql [ [

o«s it's chiefly a matter of fate whether or not! have CD D D D CD CD a few friends or many friends.

Survey .150in mi in i HI
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Q48

QSO

051

052

MDHLC Scale (Form A)

If I get sick, it is my own behaviour which determines I — I 
how soon I get well again. ' — '

No matter what I do, if I am going to get sick 
I will get sick.

Having regular contact with my doctor is the best 
way for rne to avoid illness.

Most things that affect my health happen by 
accident.

whenever I don't feel well, I should consult a 
medically trained professional.

I am in control of my health.

My family has a lot to do with my becoming sick 
or stayirtg healthy.

Q» when i get sick, I am to blame.

QS-S tuck plays a big part in determining how soon I 
will recover from an illness.

055 Health professionals control my health.

My good health is largely a matter of good fortune. 

The main thing whicri affects my health is what

Q58 if | take care of myself, I can avoid illness,

Q59 when I recover from an illness. It's usually because 
other people (egs. doctors, nurses, family, friends) 
have been taking good care of me,

NO matter what I do, I'm likely lo get sick.

if it's meant to be, i will stay healthy.

if | take the right actions, I can stay healthy.Q62

QS3 Regarding my health, I can only do what my 
doctor tells me to do.

sfcongty
disagree

D

D

D

D

D

D
CD

CD
CD

D

CD
D

D

D

n
D

D

D

moderately 
disagree

D

D

D

CD

CD

CD
D

n
D

n
n
n
D

n

n
D

D

D

stightSy 
disagree

n
n
D

n
D

n
n
n
n
n
n
n
n
n

n
n
n
n

slightly

D

n
n
D

n
n
n
n
n
n
n
n
n
n

n
n
n
n

moderately 
agree

D

n
n
n
n
D
n
D
n
n
n
n
n
n

a
a
a
a

ssrartg 
agree

n
n
n
n
D

n
n
n
n
D

CD
D

n
n

n
n
n
n

: 150

I lilt Illl
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Appendix: 4. 4

NB. Two questions were omitted from the original scale.

Marlowe-Crowne S.D, Scale

Listed below arc a number of statements concerning personal attributes and traits. Please read each item and 
decide whether the statement is true or false as it pertains to you. Put a tick in the box that represents your view,

Q66

QB8

Before voting I thoroughly investigate the qualifications of all the candidates.

I never hesitate to go out of rny way to help someone In trouble.

It is sometimes hard for me to go on with my work if I am not encouraged.

i have never intensely disliked anyone.

On occasion I have had doubts about my ability to succeed in life,

I sometimes feel resentful when 1 don't get my own way.

I am always careful about my manner of dress.

My table manners at home are as good as when I eat out in a restaurant.

If I could get into a movie without paying and be sure I was not seen, I would probably do it.. 

On occasions I have given up doing something because i thought too little of rny ability.

There have been times when I fett like rebelling against people in authority even though 
I knew they were right.

No matter who I'm talking to, I "m always a good listener.

I can remember 'playing sick' to get out of something.

There have been occasions when I took advantage of someone.

I'm always willing to admit it when i make a mistake. 

079 I always try to practice what I preach. 

Q8° I sometimes try to get even, rather than forgive and forget. 

Q81 when I dont know something I don't mind admitting it. 

082 | atTt always courteous, even to people who are disagreeable, 

ca3 At times ! have really insisted on having things rny own way. 

Q84 There have been occasions when I felt like smashing things. 

QSs i would never think of letting someone else be punished for my wrongdoings.

Q71

QT2 

Q73 

Q74

Q7S 

Q76 

Q77 

Q78

TfU9 D D F3iaC

TrueQ I I?8"3*
True [ I | j False

T™*c] n fa!se
TAJB fjj [~~] Fa)se

True D O3lse

Tiue Q | ] Fatee

Tms iZ] n Fal»

Tote | | [ | False

True | | [ [ False

Tme Q [j| False

True 

True

False 

False

True [ ] Q] Fatee 

True | [ j | Fals«

True [ [ j | False

True Q] [~~j False

Tr« | \ i j Fals«

True | j I j False

Tfue r] f J Fa!se

True [j i_J Fate*

Survey . )50

illllillSIHll
Page 6mm
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Appendix: 4. 4

Marlowe-Crowne Social Desirability Scale continued

mm 
mm*D8e I never resent being asked to return a favour. Tr"*tj Cj Fal**

087 I have never been irked when people expressed ideas very different from my own. Tru*[Hl j [Fatu 
Q98 i never make a long trip without checking the safety of my car. Tru« Q [~| false 
Q83 There hav« be«n times when I was quite jealous of the good fortune of others. True Q] Q] False 
Q9° I have almost never felt the urge to tell someone off. TnJe C] CD Failse 
091 I arn sometimes irritated by people who ask favours of me. True £j| Q Fate« 
032 I have never felt that I was punished without a cause. True Q j~] Falsa 
QS3 i sometimes think when people have a misfortune they only got what they deserved. True Q Q Fatee 

	s never deliberately said something that hurt someone else's feelings. Tr« Q] Q] Fase
f have i

Survey: !SO 
tjni| i «111 mi i iii !l1111111
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Face validation of Locus of Control Scale for Pressure Sore Prevention.

29.02.96 

Dear

Would you be so kind as to have a look at the early stages of this scale development; by 
way of face validation? I would appreciate it if you could mark on the sheet whether you 
think the questions will measure the dimensions of: externality/internality; chance; 
powerful others/objects; other; or none! Your additional comments or queries will be very 
much appreciated.

Kind regards

1 It is my behaviour which determines whether a patient is at high risk of getting pressure sores.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

2 As long as you have patients you will have pressure sores.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

3 Regular contact with an expert in Tissue Viability is the best way to reduce the incidence of sores in 
a ward/caseload.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

4 Most sores are caused by an unfortunate combination of circumstances.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:
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face validation continued

5 Whenever I'm worried that a patient will get a sore, I should check this with a risk assessment scale 
such as Waterlow, Norton, or PSPS.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

6 I am in control of reducing pressure sore risks.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes One 
none D other D specify what:

Comments:

7 My colleagues have a lot to do with preventing or allowing pressure sores.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

8 If I were a patient who got a pressure sore, I would blame myself.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

9 Sometimes it is just a matter of bad luck that patients get a sore.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D ctf/zer D specify what:

Comments:

10 Managers control the supply of pressure-relief equipment.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:
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face validation continued

11 Pressure-sore prevention is largely a matter of good fortune.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

12 The main thing that would lower the number of patients getting sores, would be that each nurse did
something about it themself.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

13 I am directly responsible for preventing pressure sores.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

14 Patients who get sores have usually received poor care from their relatives, friends and others.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

15 No matter what nurses do, pressure sores are likely to occur.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 

none D other D specify what:

Comments:

16 If it's meant to be, a patient will avoid a pressure sore.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 

none D other D specify what:

Comments:
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face validation continued

17 If we take the right preventive actions, patients won't get pressure sores.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

18 I can't stop patients being sat out of bed if doctor wants it.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

19 Sometimes pressure-relieving equipment happens to be available; other times it just isn't.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

20 Pressure-relieving equipment has a greater effect in preventing sores than do nurses.

external/internal Dyes Dno chance Dyes Qno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

21 You can rely on equipment to reduce pressure sore risk.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 
none D other D specify what:

Comments:

22 I am in control whether a patient gets pressure-relieving equipment or not.

external/internal Dyes Dno chance Dyes Dno powerful others/objects Dyes Dno 

none D other D specify what:

Comments:

Many thanks for your trouble. Please would you return your comments to me in the envelope 
provided? Miles Maylor, Withybush Hospital, extension 3122.
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Formula for random response technique
This formula shows how to calculate the proportion of people answering each part of the 
random response technique questions mentioned in the locus of control methodology in 
connection with questions 95 and 96. (value of pressure sore prevention).

See Streiner and Norman, 1994. page 59.

ps =[pt -(l-P)pd]P

ps is proportion of people answering sensitive item. 

pt is proportion answering 'true'.

pd is proportion answering 'true' to neutral item (about which the proportion expected to 
answer 'true' can be calculated from known data)

P is the probability of selecting the sensitive item.

Taken from the locus of control questionnaire: 
To fill them in: first flip a coin;

if it comes down 'heads', answer part a).

if it comes down 'tails, answer part b).

Q95 Part a) (Heads) A red traffic light means 'stop'.
True False

Part b) (Tails) In practice, pressure sore prevention
is a lower priority than more important things.

Q96 Part a) (Heads) A green traffic light means 'go'.
True False

Part b) (Tails) The reality is that most nursing staff (trained or otherwise)
have an interest in other things more than in 
pressure sore prevention.

For Q95

Ps [p, - (1 - P)pd]P

pt = 364/483 = 0.75 pd = 483/483 = 1 P = 0.5

Hence ps - [0.75 - (1 - 0.5)1] 0.5 = 0.125 Therefore 0.125 x 483 - 60.375% said true to 
b).

For Q96

Ps [p. - (1 - P)pd]P

p, = 406/483 = 0.84 pd = 483/483 = 1 P = 0.5

Hence ps = [0.84 - (1 - 0.5)1] 0.5 = 0.17 Therefore 0.17 x 483 - 82.11% said true to b).
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Poster to keep up awareness of research in progress

Feedback as promised
Positive news!

At last the data is being analysed regarding the pressure sore knowledge survey which the majority of the 
nursing and auxiliary nursing staff responded to last year. Due to unforeseen computer problems; this has 
taken months longer than expected.

• 69% returned the questionnaires. Many thanks.

• Most of the staff showed an awareness of the principle factors that predispose to pressure sores (eg. 
Friction; Shearing; and Incontinence)

• Most felt that a patient is more likely to get pressure sores in bed than in a chair. This is not correct.

• Many nurses don't appear confident about what equipment to use for high risk patients.

• Much of the equipment recommended by nurses for medium risk patients differs from that recommended 
in the Trust's flowchart or even Waterlow's suggestions.

• Opinions are divided as to whether the patient's own furniture is less liable to predispose to pressure 
sores than the hospital furniture. Sometimes that is reasonable; but, for standard hospital mattresses, 
research convincingly demonstrates their inadequacy.

• For the trained staff, the amount of pre-registration training on pressure sore prevention was said to be 
probably less than 3 hours. This is not generally increased after qualifying.

Analysis is still continuing; and further feedback will be given later. What it shows overall, is that lack of 
knowledge of the main issues may contribute to the incidence of pressure sores; but it is not the sole 
problem.

With your help, the next stage of the research will look at various theories related to learning. A survey will 
be distributed in the next couple of months. Please would you encourage colleagues to fill it in? Perhaps we 
can beat the 69% of the last one? Every return is important and confidential.

Many thanks. 

Miles Maylor.
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Letter to request help in the next stage of research (locus of control).

(Headed notepaper was used)

Pressure Sore Research

Please read on! 
Even if it doesn't seem relevant to your area of work.

Dear

Many thanks to all who participated in the knowledge and opinion survey last year. The final response rate 
was 69%. By way of feedback, it confirmed that most nurses and support staff do know the main factors 
affecting pressure sore development/prevention. It also shows that subjects taught in pre-registration courses 
are not necessarily targeted at the practice situation.

Would you support the next stage of this important research by taking a few minutes to complete the 
enclosed papers? This part looks at various learning theories that might affect clinical outcome. You should 
find it interesting to fill in. Afterwards, I will be able to tell you in more detail what it shows. Although 
some bits seem repeated, every single question is there for a purpose (to do with statistical reliability etc).

  For those who don't often deal with pressure sores:

Please help!? - without your participation the picture will be incomplete. We need to compare both the 
groups who do and those who don't see pressure sores often. Simply answer the questions as if you are on a 
ward that does.

  Confidentiality

As before, I never see your name in conjunction with your answers. Follow-up letters are sent to those 
who do not respond in the first couple of weeks just in case they did not receive/lost the first questionnaire. 
That is done using a code number. Thus, I know who responds or not; but I don't know what the 
individual's answers are.

Academic supervision of the project is being given by Professor Colin Torrance at the University of 
Glamorgan. He is known for his book on pressure sores; and for many papers on subjects that are of direct 
relevance to clinical nursing. The research will form part of my studies being offered for a PhD; and your 
help is very much appreciated.

If you have any questions about the survey, please get in touch. The best tune to catch me is always around 
9am, on 773122.

Yours sincerely

Miles E Maylor, Clinical Nurse Specialist - Tissue Viability
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Memo
Tb: Senior Nurses, Team Leaders
From: Miles Maylor, Clinical Nurse Specialist - Tissue Viability
Date:

Re: Response rates for your department or ward

• Thank you for your help last year in encouraging people to fill in the pressure sore knowledge and 
opinion survey.

• Overall, we achieved a response rate of 69% after reminders and follow-up posters and visits.

• The table enclosed shows the response rates for the individual departments. Trained and support 
workers are shown separately too; and there is a total percentage for the department in the end 
column.

• Now the second part of the research is underway, could you keep your eyes open for envelopes that 
are still unopened in the 'In trays', please. Some were there for several weeks last time (because 
staff did not expect to receive mail). Also, some staff have left or moved wards since the mailing list 
was compiled. (It has been reviewed in the last two weeks to get it as up-to-date as possible).

Once again, many thanks for your co-operation and support in this important research.
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Graph of returns for knowledge survey, by ward and department.
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Letter to non-responders for the locus of control survey

Dear

(If you have already returned your response, please disregard thus letter).

Miles recently wrote to ask if you would help in some important research on pressure sore prevention. 
Unfortunately, after an initial flood of responses, only one or two arc coming back now. Please would 
you read on... this ktter might put your mi nd at rest regarding confidentiality; and tells you why he is 
so concerned to get your views.

Why is there a serial number on the bottom of the questionnaire?

• Your serial number is never revealed to Miles. He knows your department, and whether you. are 
a trained nurse or support worker. That will help in the analysis of the questionnaires, 
particularly in terms of the extent to which people have been trained in pressure sore 
management.

« Elaborate precautions and marry hours of extra effort have been put in to respect your privacy; 
a.nd Ihc whole project has been scrutinised by the Ethics Committee for Dyfed Powys.

Why does he want me to

* Obviously, pressure sores cause a great deal of anxiety and pain to patients. Professor Bernard 
Knight, the renowned Pathologist once said that as many as 20,000 patients might die every year 
as a consequence of pressure sores.

» Vast amounts of money and nursing time are spent on the treatment of pressure sores when they 
are probably 99.99% preventable.

» With major research, one bas lo support she conclusions with convincing statirtical evidence. If 
only half of the people respond, the result could be seen as due to chance alone. ('Fifty-fifty"). To 
give strong evidence. Miles will need at lesst another ISO pcopl* to respond.

Please will you help?

If you want to check on acy of the details above, please ring me on extension 4010. Otherwise, Miles 
wil! be more than happy to chat with you about the research.

Many thanks for reading this. Your collaboration is valued highly. If you need another copy of the 
survey, please ring me on 4010.

Yours sincerely

Gida Gwiltiam {monitoring the responses for the project)
Secretary to Mr Peter Llewellyn. Community Services Manager, South Pembrokeshire Hospital
On behalf of Miles MaySor, Clinical Nurse Specialist - Tissue Viability
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Poster to encourage participation in the locus of control research

Appendix: 4.12
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Appendix: 4.13

A. 1.
Sub-scale mean scores for various samples using the IPC Scale (adapted from 
Levenson, 1981).
Source

Levenson, 
1973

Levenson, 
1973

Rupkey, 1978
Rupkey, 1978
Marshall, 
1979

Sample

undergrads 
*predictable 

standards
undergrads 

* unpredictable 
standards

entrepreneurs
controls

semi-rural 
adults

N

92

92

13
70
124

Sex

m/f

m/f

m
m
f

Internality 
(s-d)

34.08

33.21

43.8(3.11)
40.4 (4.85)
35.31(7.25)

Powerful 
Others
17.29

18.6

19.1 (9.58)
17.7(9.46)

21.52(8.59)

Chance

15.52

18.73

12.2 (8.26)
12.0 (8.30)
16.91(8.77)

* an element of controlling predictability was introduced to test how it would affect 
expectancies.

A. 2.
Mean IPC sub-scale scores for various studies (Table 2.1. Levenson, 1981) and
weighted mean adjusted for sample size.

Source

Thesis

15 studies from
Levenson 's
table 2.1

Weighted mean

Sample

trained nurses
and support

workers

adults,
undergrads,

alcoholics and
controls,

blacks, whites,
male and
female.

adjusted for n.

N

516

978

Internality
(s.d)

35.38 (7.05)

Median
35.00 range
58.00

Mode 34.00

36.36

35.25

Powerful
Others

24.98
(9.67)

Median
24.00
range
64.00
Mode
21.00
19.90

19.07

Chance

24.86
(8.92)

Median
24.00
range
64.00
Mode
23.00
19.92

15.97
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Formula and calculations of 't test' for two independent samples (unpooled)

t=

pooled variance equation

2 _ S P ~

To adapt the t test for pooled variance, simply insert <jj^ + ^ into the equation instead 
of the individual standard deviations.

For testing our population means against those for Marshall's 124 female semi-rural adults 
(1979), the following was done, so as to allow for heterogeneity of variance:

For internality IPC sub-scale:

2 (Nl -l)S 2l +(N2 -l)s 22 (516-1)7.052+(124-1)7.252 (515)49.702+ (123)52.562 
S P ~ Nl+ N2 -2 ~ 516+124-2 ~ 638 =50.268

= 35.38-35.31 35.38-35.31 0.07 _ 0.07
(72-72- 1 50268 50J68- ^0.097+0.405 0-708
/ _£_ j _£_ V **O 124

V W, + N2

Thus there is no significant difference between the thesis population mean on general 
locus of control internality, and the Marshall sample.

For powerful others IPC sub-scale:

2 _ (Nl -l)s 2l + (N2~l)sl _ (516-1)9.67 2+(124-1)8.59 2 (515)93.509+ (123)73.788 
Sp — Ni+N2-2 ~ 516+124-2 ~ 638 -89.707

_ 24.98-21.52 _ 24.98-21.52 _ 3.46 _ 3.46 ^ ,
/7| —— 7|- / 89.707 + 89,707" JQ. 174+0.723 °' 947

+--

Significant at 0.005, 2-tailed. The thesis population has significantly more expectation 
than Marshall's sample that powerful other people control their lives in general.

For chance IPC sub-scale:

t —1

= ——— Nl+ N2-2 ——— = ————— 516+124-2

24.86-16.91 24.86-16.91 7.95 _ 7.95 
— ~ = — — ~ = — ~ — 

79.054 . 79.0ST /O.I 53+0.637 ~~+ 124

(516-1)8.92 2+(124-1)8.77 2 (5 15)79.566+ (123)76.913
————— = 638 = 79.054

Significant at 0.005, 2-tailed. The thesis population has significantly more expectation 
than Marshall's sample that chance controls life in general.
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For testing our population means against those for Wallston's 1400 adults, gender not 
stated, (1989), the following was done, so as to allow for heterogeneity of variance:

For internality MDHLC sub-scale:

~ 2 _ (^17 Vs i + (#2- 1> ̂  _ (516-1)6382+ (1400- 1)4 40 2 (515)40.704+ (1399)19.36 
P Nl+ N2-2 ~ 516+14- ————— = —————— 1914 —————— =25.103

_ =5.946

_ Nl+ N2-2 ~ 516+1400-2 ————— = —————— 1914

25.94-24.40 _ 25.94-24.40 _ 1.54 _ 54
VO.049+0.018

N

Significant at p = .005, 2-tailed. between the thesis population mean on health locus of 
control internality, and the Wallston sample. The thesis respondents are more health 
internal than the Wallston sample.

For powerful others MDHLC sub-scale:

(516- 1)8.07 2+(1400- 1)5. 10 2 (515)65.123+ (1399)26.01
S P - N} +N2-2 " ~ '516+HOO-2 ' "" 1914 -36.534 

+ _ 16.02-19.40 16.02-19.40 _ -3.38 -3.38 _ ,,

'N2

Significant at 0.005, 2-tailed. The thesis population has significantly less expectation than 
Wallston's sample that powerful other people control their health.

For chance MDHLC sub-scale:

2 _ (Ni-l^l + ^-iysl _ (516-1)7.69 2+(1400-1)5.00 2 (515)59.136+(1399)25.00 
Sp - N1+ N2-2 ~ 516+1400-2 ~ 1914 -34.185

19.49-17.70 _ 19.49-17.70 _ 1.79 = 1.79 _ 
r^5 ~ ~~ 1 34.185 34185" 70.066+0.0244 °-3

516 + 1400
PI J2~ / 34.1 
ILE-.LE. V 51 

y JV] + Ar2

Significant at 0.005, 2-tailed. The thesis population has significantly more expectation 
than Wallston's sample that chance controls health.

Appendix 4.14. Page 2



Appendix: 4. 14

appendix 4.14 continued
For testing our population means against those for Eachus'(1989), 88 trained nurses, 75 
female, 1 3 male; the following was done, allowing for heterogeneity of variance:

For internality MDHLC sub-scale:

2 (N\-\)s + (N2-\)sl _ (516-l)6.38 2 +(88-l)3.992 (515)40.704+ (87)15.92
2 ~ ———— 5]6+88_ 2 ————— = 602 -37.122

t= 25.94-24.86 25.94-24.86 = 1.08 1.08
14 4 /3LJ|2.+iLmT j 0.072+0.422 0.174 ~ 6 -2i

__£__ i _£__ V 516 88 +

Significant at p = .005, 2-tailed, d.f 602. between the thesis population mean on health 
locus of control internality, and the Eachus sample. The thesis respondents are more 
health internal than the Eachus sample.

For powerful others MDHLC sub-scale:

2 (Ari-l)^ + (Af2 -l> 2 (516-l)8.Q72+(88-l)4.21 2 _ (515)65.123+ (87)17.724 
S P ~ Ni+N2-2 ~~ 516+88-2 ~ 602 -58.38

16.02-13.57 _ 16.02-13.57 ^ = 2.45 ^ 2.45
^0.113+0.663 0-881

Significant at 0.005, 2-tailed, d.f 602. The thesis population has significantly more 
expectation than Eachus' sample that powerful other people control their health.

For chance MDHLC sub-scale:

(Nl -l)S 2l + (N2-l)sl (516-l)7.692+(88-l)4.692 (515)59.136+ (87)21.996 _ 
Sp = ——— N^ +N2- 2 ——— = ————— 516+88-2 ———— - 602 -53.768

19.49-16.07 19.49-16.07 = 3.42 = 3.42 _ ,
~ —— ~- 53.768 53.76T ^OTl 04+0.6 iT °-845 

516 + 88

Significant at 0.005, 2-tailed, d.f 602. The thesis population has significantly more 
expectation than Eachus' sample that chance controls health.
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Preparation of prevalence data for subsequent correlations.

Table: A. Alean prevalence rates for wards and departments over four and five
Deptcod

2
4
4
4
0
0
7
7

11
5
5
5
1

16
13
13
13
13
12

J3revalence%
ward 1
ward 2
ward 3
ward 4
ward 5
ward 6
ward 7
ward 8
ward 9
ward 10
ward 1 1
ward 12
ward 14
ITU
sp2
sp3
sp4
tch
community

1992
16.6

0
6.45
7.4
0
0
0

11.1
0

67
22
19
0
0

14.3
0

50
11
3

1993
7.1
0

6.6
17.4

0
0
0

9.1
0

35.3
11.5
12.5
37.5
33.3
75
0
0

14.3
6.06

1994
25
0
13
4.1
0
0

8.3
5.8
0

30.4
31.8
23.8

0
0
18

16.6
11.1
22.2
5.98

1995
0
0

9.3
6.6
0
0
0

5.2
0

26.6
16.6
25.9
25
66
25
9.1
12.5
14.2
5.28

1996
10
0
0

20
0
0

3.3
3.13

0
closed

13
0

20
0

44.4
33.3

11
10

3.05

years.

Table: B. Pressure sore mean prevalence rates by type of ward, and community nursing.

*'

Ul

ar

Ward or department 
of respondents

elderly medicine A
elderly medicine B
elderly medicine C
community hospital A
community hospital B
community hospital C
community hospital D
general medicine A
general medicine B
surgical A
surgical B
rehabilitation
intensive care
orthopaedic
community nursing
gynaecol** and 
paediatrics

*not applicable, and no 
response ________

Mean pressure sore 
prevalence rate for 
their place of work

16.24
18.98
39.83

11.8
14.34
16.92
35.34
2.32
6.87
7.07
11.1
16.5

19.86
11.74
4.67

0

Number of 
respondents in that 
location

13
18
20
16
16
11
17
16
24
21
20
17
18
20
54
44

Total applicable 345
171

Grand total 516

Percentage of 
total 
respondents

2.5
3.5
3.9
3.1
3.1
2.1
3.3
3.1
4.7
4.1
3.9
3.3
3.5
3.9

10.5
8.5

67%
33.1

100
These are staff who work in departments such as administration, outpatients, rheaires etc, where they are 
ilikely to have day to day dealings with pressure sores. Also includes the pilot study staff. "'gynaecology 
id paediatric were excluded from correlations affected by prevalence rates due to having zero prevalence.
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Next the wards were grouped into departments, and a departmental mean pressure sore 
prevalence rate calculated (Table: C).

Table: C. De Dartmental mean pressure sore prevalence rates.
Department 

code

1

2

4

5

7

11

12

13

16

Name of dept.

rehabilitation

orthopaedic

surgical

elderly medicine

general medicine

paediatrics

community nursing

community hospitals

intensive care

Overall population.

Mean rate
(%)

16.50

11.70

5.78

26.46

5.05

0.00

4.67

20.08

18.81

12.32

*Cases

17

20

64

51

40

20

54

60

19

345

Total Cases = 516. *'Cases' means the number of staff who responded to the locus survey, and for whom a 
mean departmental rate has been attributed.

To attribute a departmental prevalence mean to each member of staff working in that 
department a new variable called 'prevmean' was computed, with the same values as each 
departmental code (Table: D). Every member of staff in a department was given the 
respective departmental code. Then, prevmean was recoded to represent the mean 
prevalence rate for that department. For staff who would be excluded from analysis 
relative to prevalence data (such as pilot, and administrative staff), '99' was used for the 
prevalence rate, and marked to be treated as 'missing data'.
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Table: D. (Dode for identifying respondents by department
Department of respondents

rehab
orthopaedic
casualty
surgical
elderly medicine
outpatients
general medicine
theatres
administrative
clinical nurse specialists
paediatric
community nurses
community hospitals
pilot supports
pilot trained
intensive care
no response

Code for 
department

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
99

Number of 
respondents

24
20
26
65
51
19
40
45
10

8
20
55
60
20
19
19
15

Total 5 16

Percentage of 
respondents

4.7
3.9

5
12.6
9.9
3.7
7.8
8.7
1.9
1.6
3.9

10.7
11.6
3.9
3.7
3.7
2.9

RECODE
prevmean (1 = 11.74) (2=0) (3=7.07) (4=11.1) (7=2.32) (8=6.87) (9=0) 
(10=39.83) (11=18.98) (12=16.24) (14=16.5) (16=19.86) (132=35.34) (133=11.8) 
(134=16.92) (135=14.34) (15=4.67) (21=99) (18=99) (19=99) 
(20=99) (22=99) (23=99) (24=99) (25=99) (17=99). 

EXECUTE.

Variable labels
prevmean "aggregated prevalence mean rates for departments". 
Execute. 
Value labels
prevmean 99 "Not applicable" 11.74 "orthopaedic" 4.67 "district" 2.32 "general medicine" 
6.87 "general medicine" 0 "gynae/paeds" 7.07 "surgical" 11.1 "surgical" 39.83 "elderly medicine" 18.98 
"elderly medicine" 16.24 "elderly medicine" 16.5 "rehabilitation" 19.86 "intensive care" 35.34 "community 
hospital" 11.8 "community hospital" 16.92 "community hospital" 14.34 "community hospital" . 
Execute.

The following is to recode the knowledge score for each person in the department. 
Previously, because the total knowledge score relied on everyone answering every 
question in that section, approximately half the respondents did not get a knowledge score. 
By receding missing data so that it scored 0, many more people could have a knowledge 
score computed.

RECODE
know_scr (57.7=51.15) (54.83=44.33) (57.13=40.71) (57.86=49.32) (54.27=48.38) (54.33=46.65) 
(54.13=50.19) (56.67=47.04) (57.75=55.42) (59.33=52.67) (54.00=48.87) (56.69=51.43) 
(57.47=47.56) (55.00=42.22) (56=50.90) (59.60=50.19) (SYSmis = 0). 

EXECUTE.

Variable labels
know_scr "mean knowledge scores for departments".

Execute.
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Value labels
know_scr 0 "missing" 51.15 "rehabil" 44.33 "orthopaedic" 40.71 "casualty" 49.32 "surgical" 48.38 "elderly 

med" 46.65 "outpatients" 50.19 "gen med" 47.04 "theatres" 55.42 "admin" 52.67 "clin nur sp" 48.87 
"paediatrics" 51.43 "district" 47.56 "community hosps" 42.22 "pilot support" 50.90 "pilot trained"
50.19 "itu". 

Execute.

To compute a value score for a department. For question 95 and 96 regarding importance 
and interest, true = 1, false = 2, missing or unstated = 9. Therefore, if they answer false, 
they do not believe it is of low interest or importance. Given that the question is 
anonymised by the random choice of which part of the question to answer, anybody who 
answered part a) sensibly would say true. This is therefore true for half of the sample, who 
answered that part by chance. Conversely, those who answered part b), could choose either 
true or false (or miss it out).

So, to compute a value score for the department, all those who answered part a) in both 
questions true will score 0. The number of'falses' (value of 2) will be assumed to relate to 
part b). To transform this into a departmental score crosstabs of percentage of people in a 
department with the appropriate value will be manually transferred to a separate variable. 
Of those in the 'no interest' column, only half will be counted towards the departmental 
score for this opinion. However, the value score for the department is then made up of 
totalling the two other columns. This will produce a percentage of people in a department 
who give value to pressure sore prevention.

COMPUTE psvalue = 0. 
IF (q95 eq 2) psvalue = psvalue + 1. 
IF (q96 eq 2) psvalue = psvalue + 1. 
variable labels

psvalue "Interest and importance of pressure sores", 
value labels psvalue 0 "No interest or importance" 1 "Interest OR importance"
2 "Both int AND .importance". 
Execute.

Compute deptvalu = 0.
Execute.
If (deptcod = 1) deptvalu = 25.
If (deptcod = 2) deptvalu = 25.
If (deptcod = 3) deptvalu =15.3.
If (deptcod = 4) deptvalu = 32.3.
If (deptcod = 5) deptvalu = 39.2.
If (deptcod = 6) deptvalu =10.5.
If (deptcod = 7) deptvalu = 35.
If (deptcod = 8) deptvalu = 20.
If (deptcod = 9) deptvalu = 30.
If (deptcod = 10) deptvalu = 12.5.
If (deptcod = 11) deptvalu = 15.
If (deptcod = 12) deptvalu = 34.8.
If (deptcod = 13) deptvalu = 31.7.
If (deptcod = 14) deptvalu = 40.
If (deptcod =15) deptvalu = 21.1.
If (deptcod = 16) deptvalu = 10.5.
Execute. , , „
Variable labels deptvalu "Percentage of people in department who value ps prev .

Appendix 5. Page 4



Appendix: 5.1

Tables of distribution of typological characteristics from the local survey population, 
according to the three locus of control scales (IPC, MDHLC, PSLT).

Table: 5. 1. A. Theoretical typology proposed bv Wallston and Wallston. 1982.
Type
1 . Pure Internal

2. Pure Powerful 
Others
3. Pure Chance 
External
4. Double External

5. Believer in 
Control
6. Type thought not 
to exist!
7. Yea-sayer

8. Nay-sayer

Control expectancies
High Internal; Low Powerful 
Others; Low Chance
High P; Low I; Low C

High C; Low I; Low P

High P; High C; Low I

High I; High P; Low C

High I; High C; Low P

High I; High P; High C

Low I; Low P; Low C

Comment
Own control is uppermost

Others perceived to control situations

Things 'controlled' mainly by fate

Powerful others and fate control 
situation
Most adaptive type, control resides with 
self or powerful others, not fate
Some things controllable, others are not

Response bias? Or, as above; and fate 
plays a part
Response bias? Or, questions don't 
reflect beliefs. Religious?

The distribution of types of person in relation to general locus, health locus and pressure 
sore prevention locus are shown in Table: 5.1. B, 5.1. C, and 5.1. D.

Table: 5. 1. B. Distribution of types according to general locus of control scale (IPC).
Type

pure internal
pure powerful others
pure chance external
double external
believer in control
type thought not to
yea-sayer
nay-sayer

type

1
2
3
4
5
6
7
8

Number of 
respondents
84
36
52
80
42
21
88
113
Total 5 16

Percentage

16.3
7
10.1
15.5
8.1
4.1
17.1
21.9
Total 100%

Table: 5. 1. C. Distribution of types according to health locus of control scale (MDHLC).
Type

pure internal
pure powerful others
pure chance external
double external
believer in control
type thought not to
yea-sayer
nay-sayer

type

1
2
3
4
5
6
7
8

Number of 
respondents
117
31
62
59
36
51
60
100
Total 5 16

Percentage

22.7
6
12
11.4
7
9.9
11.6
19.4
Total 100%
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Table: 5.1. D. Distribution of types according to pressure sore locus of control scale 
(PSLT)^

Type

pure internal
pure powerful others
pure chance external
double external
believer in control
type thought not to
yea-sayer
nay-sayer

type

1
2
3
4
5
6
7
8

Number of 
respondents
68
38
67
46
55
42
88
112
Total 5 16

Percentage

13.2
7.4
13
8.9
10.7
8.1
17.1
21.7
Total 100%

Table; 5. 1. E. Locus of control types, percentages per department. IPC Scale

administrative nurses
support workers (pilot)
community hospital
orthopaedic
surgical
rehabilitation
community nurses
intensive therapy unit
paediatrics
elderly medicine
theatres
clinical nurse specialists
outpatients department

general medicine
trained staff (pilot)
casualty

IPC Type (%)
1

40.0
30.0
25.0
20.0
16.9
16.7
16.4
15.8
15.0
13.7
13.3
12.5
10.5
10.0
5.3
3.8

2
10.0
15.0

3.3
10.0
6.2
4.2
5.5
0.0

10.0
9.8

15.6
0.0
5.3
5.0
0.0

11.5

3
20.0

5.0
11.7
5.0

10.8
12.5
10.9
10.5
5.0

11.8
6.7

12.5
5.3

17.5
10.5

7.7

4
10.0
15.0

8.3
30.0
13.8
12.5
14.5
15.8
15.0
15.7
24.4
25.0

5.3
17.5
15.8
15.4

5
10.0
15.0
6.7

10.0
7.7
0.0

12.7
10.5
0.0

11.8
6.7

12.5
0.0
7.5

10.5
11.5

6
0.0
0.0
0.0

15.0
3.1
4.2
5.5
0.0
5.0
3.9
0.0

12.5
10.5
2.5
5.3
7.7

7
0.0

10.0
20.0
10.0
24.6
29.2
10.9
15.8
30.0
11.8
6.7
0.0

47.4
7.5

15.8
23.1

8
10.0
10.0
25.0
0.0

16.9
20.8
23.6
31.6
20.0
21.6
26.7
25.0
15.8
32.5
36.8
19.2
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Tiible: 5. 1. F Locus of control types, percentages per department. MDHLC Scale

admininistrative nurses
clinical nurse specialists
community nurses
support workers (pilot)
trained nurses (pilot)
community hospital
casualty
general medicine
paediatrics
elderly medicine
intensive therapy unit
theatres
orthopaedics
surgical
rehabilitation
outpatients department

MDHLC Type (%)
1

60
50

43.6
30

26.3
25

23.1
20
20

17.6
15.8
15.6

15
13.8
12.5
10.5

2
0
0

7.3
5

10.5
3.3

0
10
5

11.8
5.3
6.7

5
3.1
8.3

10.5

3
0

12.5
9.1

5
10.5
3.3
7.7
20
15

5.9
21.1
17.8

5
21.5

25
10.5

4
10
25
5.5
10

5.3
13.3
7.7

12.5
10

13.7
0

15.6
15

13.8
8.3
5.3

5
0
0

9.1
0
0

8.3
7.7
15
0

5.9
5.3
8.9

5
9.2
4.2
5.3

6
0
0

10.9
20

15.8
11.7
15.4

0
15

7.8
0

8.9
10

10.8
12.5
15.8

7
10
0

5.5
10

5.3
8.3

26.9
2.5
20
9.8

15.8
11.1

30
12.3
16.7
15.8

8
20

12.5
9.1
20

26.3
26.7
11.5

20
15

27.5
36.8
15.6

15
15.4
12.5
26.3

Table: 5. 1. G Locus of control types, percentages per department. PSLT Scale

administrative nurses
clinical nurse specialists
general medicine
rehabilitation
community hospital
intensive therapy unit
theatres
casualty
community nurses
surgical
orthopaedics
elderly medicine
outpatients department
trained nurses (pilot)
support workers (pilot)
paediatrics

PSLT Type (%)
1

40
37.5
22.5
16.7
16.7
15.8
13.3
11.5
10.9
10.8

10
9.8
5.3
5.3

5
0

2
10
0

2.5
8.3
10

15.8
0

3.8
12.7
3.1
15

9.8
10.5
10.5

0
10

3
10
0

12.5
8.3
8.3

21.1
15.6
3.8

10.9
20
15

13.7
10.5
10.5

5
20

4
10
0

12.5
8.3

11.7
0

6.7
3.8
1.8

18.5
0

5.9
15.8
15.8

10
10

5
20
25

12.5
8.3

5
15.8
4.4

26.9
16.4
4.6
10

15.7
5.3
5.3

5
10

6
0
0

7.5
4.2

11.7
5.3

17.8
15.4
5.5
6.2

5
2
0

5.3
35

5

7
0
0
0

33.3
21.7
10.5
13.3
30.8
16.4
18.5

30
11.8
36.8
10.5

30
0

8
10

37.5
30

12.5
15

15.8
28.9

3.8
25.5
18.5

15
31.4
15.8
36.8

10
45

The following computes typology in SPSS for each respondent on the basis of then being 
above or below the mean for the population, on each of the sub-scales of the locus of 
control scales.

IF (psp < 30.0561 and psi > 30.3788 and psc < 21.4188) pstype=l .
EXECUTE.
IF (psp > 30.0561 and psi < 30.3788 and psc < 21.4188) pstype - 2 .
EXECUTE.
IF (psp < 30.0561 and psi < 30.3788 and psc > 21.4188) pstype - 3 .
EXECUTE .
IF (psp > 30.0561 and psi < 30.3788 and psc > 21.4188) pstype - 4 .
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EXECUTE.
IF (psp > 30.0561 and psi > 30.3788 and psc < 21.4188) pstype = 5
EXECUTE .
IF (psp < 30.0561 and psi > 30.3788 and psc > 21.4188) pstype = 6
EXECUTE.
IF (psp > 30.0561 and psi > 30.3788 and psc > 21.4188) pstype = 7
EXECUTE .
IF (psp < 30.0561 and psi < 30.3788 and psc < 21.4188) pstype = 8 
EXECUTE .

Variable labels
pstype "Typology for pressure sore prevention beliefs". 
Execute.

IF (mdp < 16.0120 and mdi > 25.9699 and mdc < 19.4709) mdrype = 1
EXECUTE .
IF (mdp > 16.0120 and mdi < 25.9699 and mdc < 19.4709) mdtype = 2
EXECUTE .
IF (mdp < 16.0120 and mdi < 25.9699 and mdc > 19.4709) mdtype = 3 .
EXECUTE.
IF (mdp > 16.0120 and mdi < 25.9699 and mdc > 19.4709) mdtype = 4 .
EXECUTE.
IF (mdp > 16.0120 and mdi > 25.9699 and mdc < 19.4709) mdtype = 5 .
EXECUTE .
IF (mdp < 16.0120 and mdi > 25.9699 and mdc > 19.4709) mdtype = 6 .
EXECUTE.
IF (mdp > 16.0120 and mdi > 25.9699 and mdc > 19.4709) mdtype = 7 .
EXECUTE.
IF (mdp < 16.0120 and mdi < 25.9699 and mdc < 19.4709) mdrype = 8 .
EXECUTE.

Variable labels
mdtype "Typology for health related beliefs". 

Execute.

Value labels
mdtype 1 "pure internal" 2 "pure powerful others external" 3 "pure chance external" 
4 "double external" 5 "believer in control" 6 "type thought not to exist" 
7 "yea-sayer" 8 "nay-sayer" . 

EXECUTE .

IF (levp < 24.9699 and levi > 35.3707 and levc < 24.8437) levtype = 1 .
EXECUTE.
IF (levp > 24.9699 and levi < 35.3707 and levc < 24.8437) levtype = 2 .
EXECUTE .
IF (levp < 24.9699 and levi < 35.3707 and levc > 24.8437) levtype = 3 .
EXECUTE.
IF (levp > 24.9699 and levi < 35.3707 and levc > 24.8437) levtype = 4 .
EXECUTE .
IF (levp > 24.9699 and levi > 35.3707 and levc < 24.8437) levtype = 5 .
EXECUTE.
IF (levp < 24.9699 and levi > 35.3707 and levc > 24.8437) levtype = 6 .
EXECUTE.
IF (levp > 24.9699 and levi > 35.3707 and levc > 24.8437) levtype = 7 .
EXECUTE.
IF (levp < 24.9699 and levi < 35.3707 and levc < 24.8437) levtype = 8 .
EXECUTE .
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Variable labels
levtype "Typology for general personality control beliefs". 

Execute.

Value labels
levtype 1 "pure internal" 2 "pure powerful others external" 3 "pure chance external" 
4 "double external" 5 "believer in control" 6 "type thought not to exist" 
7 "yea-sayer" 8 "nay-sayer" . 

EXECUTE.
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Sources of knowledge for trained and untrained staff re. pressure sore prevention.

*wa

Source of advice

Physiotherapist

Sister

Administrator

Article

Link Nurse

Staff Nurse

Pharmacist
Comp. Rep.

Book
Tutor

Enrolled Nurse

Occup, Ther.

Doctor
Auxiliary

Manager
Other*

Infect. Con. Ns.

Student Nurse
Teacher

Video

Number of 
staff who 
enquired

98
96
78

54

53
43

39
29

27

27

23
19
17
16
13
12

8
5

5
1

Percentage 
who 
enquired

28.7

28.2
22.9
15.8

15.5

12.6
11.4

8.5

7.9
7.9

6.7
5.6

5
4.7
3.8
3.5
2.3
1.5
1.5

0.3

Unstated 
for this 
source 
(number)

243

245
263

287
288

298
302
312

314

314

318
322
324
325
328
341
333

336
336

340

Unstated for 
this source 
(percentage)

71.3
71.8

77.1
84.2

84.5

87.4

88.6

91.5
92.1

92.1
93.3
94.4

95
95.3
96.2
96.5
97.7
98.5

98.5
99.7

Specified**

None
Wound Spec.

Dietician
Exhibition
Link Nurse***

Company Rep***
Peer group

Plaster Techn.

Wall Charts
Unstated

26
14

1

1
1

1
1

1

1

294

7.6
4.1
0.3
0.3

0.3

0.3
0.3
0.3

0.3

86.2

s a separate tick box response. ** free text box. """tick box questions
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Appendix: 6

Tiible: b Source support staff consulted on pressure sore prevention in the last four week
Source of advice

Physiotherapist
Sister
Staff Nurse
Article

Administrator

Enrolled Nurse
Link Nurse
Auxiliary
Other*

Book

Occup. Ther.

Pharmacist

Teacher
Tutor

Comp. Rep.
Doctor

Infect. Con. Ns.

Manager

Student Nurse

Video

Number of 
staff who 
enquired

38
30
28
21
12
10
8
6
6
4
4

3
3
3

2
2
2
1

1

1

Percentage 
who 
enquired

39.6
31.3

29.2

21.9
12.5

10.4

8.3
6.3
6.3
4.2

4.2j
3.1
3.1
3.1
2.1

2.1
2.1

1
1

1

Unstated for 
this source 
(number)

58
66
68
75
84

86
88

90
90
92
92
93
93
93
94
94
94

95
95
95

Unstated for 
this source 
(percentage)

60.4
68.8

70.8

78.1

87.5

96

91.7
93.8
93.8

95.8
95.8
96.9
96.9
96.9

97.9
97.9
97.9

99
99

99

*V

Specified**

Wound Spec.

None
Dietician

Plaster Techn.

Wall Charts

Exhibition
Link Nurse***
Company Rep***
Peer group
Unstated

1

95

1

99

/as a separate tick box response. ** free text box. """"tick box questions
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Pressure sore survey: 
part one
Prevalence and equipment surveys were performed annually in the first of a three-part 
survey investigating the prevalence of pressure sores in an NHS trust, and the effect of staff 
knowledge and attitudes. The study was undertaken in an integrated trust with acute and 
community services. The surveys investigated prevalence of pressure sores and availability 
of equipment, and identified characteristics of the patient population for comparison with 
other studies. The results of the equipment survey indicated that there is enough suitable 
pressure-reducing apparatus to treat those patients with existing severe and superficial sores 
and more than enough to provide preventive assistance to patients at medium and low 
risk. Ire results over the five year period studied suggest that the introduction of pressure 
sore incidence monitoring is helpful in focusing attention on the pressure sore problem.
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Despite many advances in our 
undemanding of pressure sore 
pathczrriesis, and the develop 
ment ;f increasingly sophisticated patient sup 
port systems, recent surveys of prevalence and 
inckier.ee suggest that pressure sores remain a 
significant problem. Torrance 1 used the term 
'perer.r.ial pressure sore' to express the con- 
stan: r.arure of this problem. The Audit Com- 
missicn: observed that pressure sores cause 
pain and discomfort, require special equipment 
and intensive nursing care, and lead to longer 
hospital stays, costing an estimated £320 mil 
lion in 1993. Tingle5 , writing on the medico- 
legal aspects, reported that, on analysing cases 
and complaints, it is clear that most of the pres 
sure seres 'could have easily been avoided at tit 
tle or no financial expense' and further 
observed that 'some of the cases that have gone 
to court show appalling patient neglect and, in 
certain cases, poor pressure area care has con 
tributed directly to the death of patients' 1 .

The persistence of this largely preventable 
problem, affecting large numbers of patients 
and -A-.th such enormous financial and human 
costs, poses some key questions. We know in 
general terms what causes pressure sores. We 
can identify those patients likely to be at risk 
and a range of effective approaches is available 
to relieve or redistribute pressure. Why then are 
pressure sores still a major problem? Are health-

care professionals or organisa 
tions simply negligent? Do 
health-care professionals have 

the right knowledge, skills and resources to 
combat the problem?

This study arose from work being carried 
out on prevalence and incidence monitoring 
in one NHS trust. It appeared that the trust 
had adequate resources and an appropriate 
prevention policy, but pressure sores still pre 
sented a persistent problem. The research 
sought to establish prevalence, identify avail 
able resources and test nurses' knowledge of 
pressure sore aetiology and prevention. The 
researchers then looked for a way to explain 
the persistent nature of the problem in an area 
where there appeared to be adequate know 
ledge and resources for effective prevention.

This paper summarises the main findings of 
the first phase of the study. Attempts are 
made to integrate the findings and discuss the 
implications for pressure sore prevention.

Annual survey
Prevalence and equipment surveys were per 
formed annually over a five-year period in an 
integrated trust with acute and community 
services. The surveys included the district gen 
eral hospital, smaller hospital units and dis 
trict nurses' caseloads and were designed to 
investigate pressure sore prevalence and avail-
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Table I. Overall prevalence figures, 1992-1996

Year

1792

Hospital 
Grade

32

III IV
Overall 
rate

(4.7%

Community
Grade
I II

IS

III IV

7

Overall 
rate

3.0%
1993 18 II 11.9% 11 19 12 6.1%
1994 19 17 14.5% IS 10 S.9%
1995 28 17 10.2% 19 21 12 14 5.3%

1996 il 19 8.5% 20 to 14 3.0%

Table 2. Prevalence of pressure sores by department, 1992-1996 

Department Mean Standard deviation

Rehabilitation

Orthopaedic

Surgical

Elderly medicine

General medicine

Paediatric medicine

District

Community hospitals

Intensive care

All departments

16.5%

M.7%

5.8% 4.7

26.5% 10.9

5.1%

•4.7%

10.1% 9.8

13.3% 4.6

113% 10.7

7. Barbenel, J.C. Jordan. M.M, Nfcol. S.M. 
Incidence of pressure sores in the Greater 
Glasgow Health Board Area. Lancet 1977: 
10: 2. 5-tft-SSO.
8. Hallett. A. Minif n| pressure sores in the
community. J Wound Con 1996; 5: 3.
105-107.
9. Oot-Giromini. 8A Pressure ulcer
prevalence, incidence wd associated risk
factors in the community. Oeoiftftt* 1993: 6:
S. 14-31

ability of equipment, and to identify charac 
teristics of the patient population for compari 
son with other studies.

It was also hoped that annual monitoring 
would result in a decrease in prevalence with 
out major changes in the amount or type of 
pressure-reducing equipment available. Other 
studies have observed that the process of col 
lecting data can itself reduce the incidence of 
pressure sores within a trust4-5. Monitoring 
can also assist with the management and pur 
chase of pressure-reducing equipment by pro- 
•.iding some objective indication of need.

For the first three years of surveying, no 
method of recording incidence was in place in 
any part of the trust. During the last two years, a 
pilot study was carried out in one ward to assess 
the benefits of using forms which had been 
developed with a view to computerising the 
data gathered throughout the trust. No in- 
depth analysis has yet been performed on the 
incidence monitoring pilot scheme.

Method
The trust includes a district general hospital
with 350 beds, a large community hospital

with approximately 40 beds, a small cottage 
hospital with 12 beds, and a total population of 
approximately 100 000 under the care of dis 
trict nurse teams. The trust caters for a mainly 
rural farming community, with some light 
industry, tourism, and fishing. The largest 
town has approximately 10 000 inhabitants. 
The sample population in the surveys is 
approximately 1500 patients. This is the com 
bined figure for the number of hospital beds in 
the trust plus the number of patients on the 
district nurses' active caseload.

All types of wards were initially surveyed, 
including paediatric, obstetric and gynaeco 
logical wards. However, the occurrence of 
pressure sores in these three settings is rare. 
The areas of mental health and learning diffi- 
cutties were not included in the survey. Sur- 
veys were conducted in the main hospital 
from 1990 but this study reports on the 
results from 1992 to 1996, which cover all 
hospital and community services.

Staff were prepared for the survey in a num 
ber of ways, including verbal reminders, 
posters, letters and e-mail. The latter was the 
most poorly taken up, and some personally 
addressed e-mail messages had not been 
opened months after the event. From 1993 to 
1996, wards and practices were asked to send 
representatives to a short lunch-time meeting 
to discuss the forms, and their support was 
enlisted approximately two weeks prior to a 
set date. These meetings were well attended, 
particularly by wound care link nurses.

Approximately one week before the survey 
date, all the required documentation, 
together with a publicity poster, was deliv 
ered to the wards and posted to the district 
nurses. Additional copies were given to 
patient care managers, who were also asked 
to ensure that staff allowed time for comple 
tion of survey forms when planning work 
allocation on the survey day.

Prevalence survey
Staff were asked to complete a data sheet for all
patients with a pressure sore on the day of the
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Fig I. Origin of patients with pressure sores on district nurse caseload

from home

23 From institutional care (incuding disi-c: -urses) 

| Unspecified source

—— Linear from institutional care (incluc>{ Mcrict nurses)

• — Linear from home

1992 1996

Fig 2. Origin of patients with pressure sores on admission to hospital

. ; From home

§ From institutional care (incuding dis^-c. nurses)

|| Unspecified source

—— Linear from institutional care (indudirj ditricc nurses)

• — Linear from home

1992 1996

survey. Details requested included age, sex, date 
of admission, grade of sore on admission, date 
of transfer to another department, grade of sore 
on transfer, where transferred to or from, 
anatomical location of sores, risk score, type of 
support mattress used on admission, support 
mattress currently used, seat cushion in use, 
and total number of patients on the ward or 
caseload on the day of the survey. A simple and 
unambiguous pressure sore grading system (the 
modified Torrance scale4) was introduced in 
order to increase rater reliability and reduce 
dependence on pictures of pressure sores. Fur

ther minor amendments were made to the 
prevalence form between 1990 and 1994.

Equipment survey and mattress audit 
From 1992 to 1995, an inventory was made of 
pressure-relieving equipment available in the 
trust (both hospital and community areas) at 
the time of the prevalence surveys. Team lead 
ers were asked to identify what equipment they 
had for their ward, practice or department. The 
most commonly available items were listed, 
with columns to tick whether they were in use 
or in storage. The general hospital was surveyed 
separately from the community hospitals as 
there was at that time no sharing of equipment 
between settings. A mattress audit was carried 
out annually from 1992. Information gathered 
included whether the mattress was soiled, 
dented or bottomed-out, whether the cover 
was split, stained or leaking, and whether the 
fire "blanket was in good condition and fitted.

Data processing
Nursing team leaders were asked to fill in the 
details and to return survey forms to the clini 
cal nurse specialist in wound care. All returns 
were transferred by the researcher on to a 
spreadsheet (Excel), which was used to carry 
out basic analysis.

Results
A full report of the results from the five years 
of prevalence monitoring cannot be presented 
here, but the main results are summarised to 
illustrate trends over the period of data collec 
tion. Hospital prevalence has fallen from 
14.7% in 1992 to 8.5% in 1996 (Table 1). 
However, community prevalence has fluctu 
ated, first recorded as 3% in 1992, rising to 6% 
in 1993 and falling to 3% in 1996. There was a 
notable rise in the number of severe sores seen 
in the community in 1993 and 1994. Table 2 
summarises prevalence data for each depart 
ment. Figures I and 2 show the origin of 
patients admitted with sores as reported by 
hospital and community nurses. Table 3 sum 
marises the results of the equipment survey 
for the main hospital; no marked change in 
the level of equipment available was noted.

Discussion
In general the prevalence and pattern of pres 
sure sore occurrence across departments 
reflect those reported in the literature. The 
variation in community rates has also been 
found in other studies 7 -'. Prevalence tends to 
be higher in elderly care wards than in 
orthopaedic wards which, in turn, have a 
higher prevalence than surgical wards.

Prevalence figures in community hospitals, 
because they often cater for older people 
reflect the rates in elderly care wards. There is
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usually a relatively low prevalence of pressure 
sores in patients nursed at home. The rise in 
severe sores seen in the community in 1993 
and 1994 was a cause for concern. The only 
major identifiable factor that might have 
influenced this was the absence of trained 
district nurses due to sickness during that 
period. Also, there was anecdotaf evidence 
that the introduction of GP fundholding and 
NHS trust status for hospitals was responsible 
for the move to discharge patients earlier 
(and therefore sicker) than had formerly been 
the case. Sick leave showed a dramatic 
increase (over 10000 hours increase in 
1992/1993 compared with 1993/1994). How 
ever, the increase in pressure sores continued

Table 3. Items of equipment in use in the main hospital 

Mattresses and beds 1993 1994 1995

Pegasus Airwave

Nimbus

Alpha Xcell

Other ripple beds (specify)

I sc Seep Plus

Vaperm 20

Propad 141

Spenco 17

Mistral 

Cushions

RoHo

Propad 23

Spenco

Plain foam

Egg box

Other (specify) 

Other devices

Hoist

Hand slings

Monkey pole 24

Full sheepskin

Sheepskin square

Bed cradle

Other (specify)

134

13

20

38

8

20

138

12

10

'1996

12

20

78

20

38

21

41

46

more slowly during the following rwo vears.
Despite the unusual peak in the commu 

nity prevalence rate in 1994, there was a dis 
crepancy between the numbers reported 
independently by hospital and community- 
nurses. This may be explained in terms of 
changes in accuracy of record-keeping and 
willingness to report candidly. However, the 
trend clearly illustrates that fewer patients 
with sores are being admitted to hospital but i 
more are being transferred to community > 
nurses from institutional care (mainly hospi- I 
tals) and from their own homes.

One elderly care ward had a prevalence rate j 
of 67% in trie 1992 survey. This ward had a 
reputation as a place to send patients when 
rehabilitation was not possible. Although 
many of the nurses worked hard to keep the 
patients comfortable, there was a sense of i 
despair. The patients were often highly depen 
dent, many were confused, immobile, and 
incontinent. One year later, the prevalence 
had dropped by roughly 50%. The nurses had 
become interested in new methods of wound 
management. This may have been partly due 
to contact with the clinical nurse specialist 
whose practice is to encourage those staff who 
request advice on patients to try new products 
and understand the rationale behind choices. 
More wound management training sessions 
were also provided and new mattresses were 
supplied. Some old water-beds had been 
removed and a system put in place for hiring 
good quality alternating pressure mattresses.

The results of the equipment survey indi 
cate that there is enough suitable pressure- 
reducing apparatus to treat patients with 
existing severe and superficial sores and more 
than enough to provide preventive assistance 
to patients at medium or low risk.

The results over the five years suggest that 
introduction of pressure sore incidence moni 
toring is helpful in focusing attention on the 
'problem. However, some aspects of the results 
ted the researchers to ask additional questions 
and influenced the course of the study. The key 
question was: if there was sufficient equipment, 
why did pressures sores remain a problem? Was 
it due to a lack of knowledge or lack of motiva 
tion to do something about the problem? The 
reduction in prevalence of 50% in one area after 

' the introduction of new methods of wound 
management and the provision of modem sup 
port surfaces suggested that morale and motiva 
tion might be part of the answer. The impact of 
district nurses' sick leave on prevalence in the 
community highlighted the need for adequate 
staff levels and raised the issue of the level of 
knowledge required to prevent pressure injury. 
It was decided to tackle this issue in the next 
stage of the research, which will be presented in 
the second part of this article. •
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Pressure sore survey 
Part 2: nurses' 
knowledge
This is the second of a three-part article which investigates the prevalence of pressure 
sores and nurses' knowledge and attitudes in one NHS trust This study was designed to 
explore the assumption that lack of knowledge might be a contributory factor to 
pressure sore formation. A cross-section of trained and untrained staff over several areas 
of work in the acute and community settings were represented.

Overall, the differences in awareness and opinions among staff were not indicative of 
major deficits in knowledge that could account for failure to prevent pressure sores. It is 
suggested that the problem may well be one of individual or organisational motivation.

.
«. Halfam. R.J.G, Eggink. M. Knowledge, 
°*Wi and use of nursing methods in

ting pressure sores in Dutch hospitals. 
1995:32: 1. 16-26.

The prevalence studies outlined 
in part one of this article1 led 
the researchers to ask if nurses' ________ 
knowledge of pressure sore aeti 
ology and prevention was likely to be a factor 
in explaining the prevalence pattern. The 
question raised was: 'Will having carers with 
an inadequate knowledge of prevention pre 
dispose trie patient to pressure injury?' There 
are two main aspects to this problem: the 
extent of nurses' knowledge, and whether or 
not this knowledge is translated into action.

A review of the literature found relatively 
few studies looking specifically at nurses' 
knowledge and the impact of education on 
pressure sore prevention and treatment. It was 
not possible from the literature to establish a 
'core curriculum' or commonality in nursing 
education about pressure injury. This raises 
issues with regard to defining a minimum 
acceptable level of knowledge, competence or 
skill, and whether these should be taught in 
pre- or post-registration courses. Vogelpohl 
and Dougherty2 reviewed 10 key texts used in 
nursing schools in the USA and found that 
material relating to pressure sore prediction 
and prevention was limited to approximately 
200 lines of text and 10 illustrations.

A number of studies have assessed the appli 
cation of knowledge in the use of risk assess 
ment scales. For example, Ek and Bjumlf3 
evaluated the accuracy of Swedish registered 
and practical nurses (approximately equivalent 
to enrolled nurses), when using a modified 
Norton scale. Registered nurses tended to iden 
tify risk factors that were 'misunderstood' or 
left out by practical nurses and to assess 'gen-

Knowledge; Pressure-relieving
equipment; Pressure sores;

Prevalence

eral condition' as giving a 
higher level of risk while judg 
ing 'mobility' to be less impor 
tant. However, Hulland4 found 

no difference in knowledge between trained 
and untrained staff. Bostrom and Kenneth5 sur 
veyed 245 staff nurses from a variety of health- 
care settings in the USA to assess knowledge 
and perceptions of pressure sore prevention. 
They reported that staff nurses had a good 
knowledge of risk factors but that, despite this, 
they did not consider important preventive 
interventions to be high priority activities. 
Only a third of the sample had attended fur 
ther education in the subject during the previ 
ous two years. Respondents claimed that 
reduced staff levels interfered with activities for 
the prevention of skin breakdown, such as 
assistance for turning, and inadequate risk 
assessment skills. This might indicate that the 
priority for pressure sore prevention depends 
on staffing levels.

Halfens and Eggink* carried out a postal sur 
vey of Dutch nurses' knowledge and beliefs 
about pressure sores and their use of nursing 
methods of prevention, using questions based 
on Dutch consensus reports (1985 and 1992) 
on preventive methods for patients at high 
risk. Of the nine methods recommended for 
all high-risk patients, nurses knew an average 
of 'about 6.9' of these methods, believed that 
an average of 7.1 are useful, but used only 5.4 
in practice. For example, 62.3% of respon 
dents knew that lifting or repositioning a 
high-risk patient who is sitting in a chair is 
always useful, but only 46.3% reported doing 
this 'always' and 19.8% said 'never'. The
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authors concluded that 'six years after the 
publication of the consensus report on the 
prevention of pressure sores, the guidelines 
are insufficiently incorporated into practice'.

Anderson 7 interviewed community and 
hospital nurses as part of a study on the 
causation, prevalence and management of 
pressure ulcers in hospital and community 
patients. Anderson reported that 'hospital 
staff were generally more knowledgeable 
about the needs of specific types of pressure 
ulcer than were community staff.

Jones8 studied the diagnostic skills of 30 
nurses on an acute medical unit to assess the 
process of risk identification. Three main meth 
ods of assessing pressure sore risk were identi 
fied; each nurse's own unspecified (intuitive) 
method of assessment, the Norton scale and 
the Knoll scale. The complexity of the use of 
assessment methods appeared to influence the 
mean number of nursing actions prescribed 
(4.4 for intuitive method, 4.6 using the Norton 
scale and 5.1 using the Knoll scale). However, 
there were indications that the inclusion of 
complex instructions in an assessment scale led 
;o nurses making routine statements. Jones had 
hypothesised that it should have led them to 
use individual and highly specific care plans*.

This phase of the research aimed to compare 
nurses' knowledge and opinions about pres 
sures sores with expert opinion and evidence 
in the literature, and to assess whether nurses 
are able to make appropriate interventions to 
reduce the incidence of pressure damage. It 
was postulated that there may be a difference 
in nurses' knowledge levels between the com 
munity and hospital settings, and that this 
snight contribute to differences in prevalence 
rates. If knowledge was judged to be adequate, 
this would provide further evidence that it is 
not lack of knowledge, but failure to apply it, 
that increases the risk of pressure damage.

This view was supported in Russell's study 
of knowledge and practice in pressure area 
care', nurses were reported to be knowledge 
able about special beds but these were not 
used in the care plan audit. Also, in relation 
to nutritional support, the nurses did not put 
their knowledge into practice.

Method
A draft questionnaire was designed, based on 
the literature and the researcher's extensive 
experience in the area of pressure sore preven 
tion. This was sent to clinical nurse specialists 
with specific expertise and experience in tissue 
•.lability. Further drafts were circulated to a few 
nurse teachers for comments on style and 
ambiguity. The questionnaire was then piloted; 
25 were sent to nurses in a neighbouring gen 
eral hospital, 17 being returned with minor 
amendments suggested. Approval was sought

from the local research ethics committee.
The questionnaire was then distributed to 

all nurses in the hospital and community ser 
vices with the exception of midwives, nurses 
in mental health services, and health visitors. 
A total of 625 were sent out, 478 to trained 
staff and 147 to auxiliary staff; 439 completed 
questionnaires were returned. Posters were 
used to alert staff to the study prior to distri 
bution of the questionnaire and further 
posters and an incentive (a plastic rating scale 
card) were used to encourage returns. These 
helped raise the return rate from 57% after 
the first mailing to the final figure of 70%.

The questionnaire was in five sections. The 
first asked for demographic data regarding 
qualifications and experience. Section two 
investigated the extent and nature of pre-regis- 
tration or pre-enrollment training on the sub 
ject of pressure sores and the third section 
asked similar questions about post-registration 
training. Section four explored respondents' 
opinions on contributory factors, and the use 
of risk assessment scales. All respondents were 
asked to fill this section in, and it was stressed 
in bold lettering that their opinion mattered. 
The final section dealt with aspects of risk 
assessment scales and equipment used in prac 
tice. Healthcare assistants, who did not receive 
any pre-registration or enrollment education, 
were directed to omit section two. The majority 
of questions could be completed by ticking the 
appropriate box and there were some Likert- 
type questions, on a scale from 'strongly agree' 
to 'strongly disagree', and free text options.

Data entry and processing 
The final version of the questionnaire was 
prepared using Formic, a computer program 
for questionnaire design and data entry. The 
completed questionnaires were scanned to 
enter the data. Free text comments were 
typed into the database at a later stage. Data 
were analysed using SPSS.

A notional score was computed for the pur 
pose of comparing overall levels of awareness 
of aetiological factors. The score reflected the 
amount of concurrence between the respon 
dent's knowledge base and that of expert opin 
ion and literature. For example, in section four, 
question 15 asked: 'In your opinion, which of 
the following .can be an important contribu 
tory factor to the development of pressure 
sores?' Respondents were given a Likert-type 
option format ('strongly agree', 'agree', 'dis 
agree', and 'strongly disagree'). In computing a 
'knowledge score', four points were given for 
complete agreement with expert opinion, three 
for partial agreement, two for weak disagree 
ment, and one for strong disagreement. The 
higher the score, the closer the correspondence 
with expert views. The minimum potential

so JOURNAL OF WOUND CAR6 FEBRUARY. VOL 8. NO I 1999



AUDIT

Table 1. Questionnaire distribution and return by department

Department Questionnaires sent Returned 
(X of total lent) (% of total returned)

Rehabilitation 33 (5.3%)

Orthopaedic 30 (4.8*)

Casualty 29 (4.6%)

Surgical 84 (I3.4X)

Elderly medicine 65(10.4%)

Outpatients 32 (S. IX)

General medicine 79 ( 1 2.6X)

Theatres 63 (10. IX)

Administration 21 (3.4X)

Clinical nurse specialists 1 3 (2. 1 X)

Paediatric 24 (3.8%)

District 66(10.6%)

Community Hospitals 86(13.6%)

Unspecified 0

Total 62S

20 (4.6%)

15(3.4%)

19(4.3%)

75(17.1%)

47(10.7%)

17(3.9%)

61 (13.8%)

24 (5.5%)

12(2.8%)

6(1.4%)

15(3.4%)

46(10.7%)

68 (15.5%)

14 (3.2%)

439

Table 2. Knowledge of aetiological factors

Factor Number of respondents (%) (N=439) 
Strongly Agree Disagree Strongly Missing 

agree disagree data

High pressure 364(82.9) SS (115) 
over long period

Immobility 307(69.9) IDS (23.9)

Friction 292(66.5) 118(26.9)

Shear 238(54.2) 117(25.7)

Incontinence 230 (52.4) 171 (39.0)

Propped up in bed 224 (5 1 .0) 1 80 (4 1 .0)

Propped up in chair 2 1 0 (47.8) 1 82 (4 1 -5)

Hospital mattress 1 64 (37.4) 2 1 0 (47.3)

High pressure I2'4(28.2) 218(49.7) 
over short period

Age 124(28.2) 199(45.3)

Low pressure 1 1 8 (26.9) 233 1 S3. 1 ) 
over long period

Hospital chair 1 1 2 (25.5) 228 (5 1 .9)

Low albumin 88 (20.0) 1 36 (3 1 .0)

Home chair 56 ( 1 2.8) 2 1 6 (49.2)

Low pressure 50 ( 1 1 .4) 1 75 (39.9) 
over short period

Home mattress 48 ( 1 0.9) 2 1 4 (<8.7)

High albumin 43(9.8) 133(30.3)

Analgesics 34(7.7) 166(378)

1 (0.2) 0

4 (0.9) 0

1 (0.2) 0

5(1.1) 0

10(2.3) 1(0.2)

9(2.1) 0

12(2.7) 0

32 (7.3) 1 (0.2)

46(10.5) 2(0.5)

63(14.4) 3(0.7)

31(7.1) 2(0.5)

50(11.4) 1(0.2)

88(20) 5(1.1)

95(21.6) 3(0.7)

139(31.7) 4(0.9)

114(26) 5(1.1)

112(25.5) 19(4.3)

140(31.9) 12 (Z7)

19(4.3)

23 (5.2)

28 (6.4)

79(18)

27 (6.2)

26 (5.9)

35 (8.0)

32 (7.3)

49(11.2)

50(11.4)

55(12.5)

48(10.9)

122(27.8)

69(15.7)

71 (16.2)

58(13.2)

132(30.1)

87(19.8)

score where an opinion was given on each fac 
tor would be 18 and the maximum 72. 

Substantial numbers of staff failed to give 
an opinion on one or more of the questions 
(195/439 answered all of this section) and a 
zero score was given for missed answers. A 
Mann-Whitney U-test and Wilcoxon rank 
sum VV-test, which test the means or medians 
to determine whether two independent dis 
tributions are equal 10, were used where appro 
priate to compare knowledge scores.

Results 
Table 1 lists the numbers of questionnaires 
sent and returned by each department. A total 
of 439 staff returned questionnaires, repre 
senting 70% of the total population. The 
mean knowledge score overall was 48.99 - 
50.90 for trained staff and 42.22 for untrained 
staff. There were significant differences 
between trained and untrained staff (Mann- 
Whitney U test, two-tailed, p < 0.0001). 

When respondents were grouped according 
to reported exposure to specific pressure sore 
education, the mean knowledge score with no 
specific education was 46.38. Those with only 
pre-registration education scored 47.37 and 
those with only post-registration education 
scored 49.33. Respondents reporting educa 
tion both pre- and post-registration had a 
mean score of 53.61. There was no statistical 
difference between those reporting education 
pre-registration only and those reporting post- 
registration only. However, when those with 
no education were compared with those who 
had education both before and after registra 
tion, the difference in knowledge scores was 
significantly higher for the latter (p = 0.008). 

In terms of departments or specialties, nurses 
in non-clinical or management positions had 
the highest score (55.42), followed by clinical 
nurse specialists (52.67). District nurses had a 
mean score of 51.43. Casualty nurses had the 
lowest mean knowledge score (40.71). Respon 
dents reported varying amounts of pressure 
sore education in the classroom setting during 
pre-registration courses; 64 reported having six 
or more hours preparation, 61 had between 
three and six hours, 114 between one and 
three, and 20 had less than one hour. Post-reg 
istration figures were also very varied. 

Table 2 shows the responses to questions 
related to pressure sore aetiology and predis 
posing factors. Table 3 illustrates the sources 
of advice on prevention which had been con 
sulted by those trained staff who answered 
each option within the last four weeks. 
Physiotherapists were consulted more than 
any other discipline, with 98 nurses seeking 
their advice within the previous four weeks. 

A surprising feature from the demographic 
section was the relative stability of the nursing
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Table 3. Sources of advice used by trained staff within previous four weeks 

Source of advice_____Consultations Source of advice Consultations 

Physiotherapist

Source of advice

Sister

Administrator

Article

Link nurse

Staff nurse

Pharmacist

Company representative

Book

Tutor

Consultations

98 Enrolled nurse 23 None 26

Occupational therapist 19 Wound specialist 14

78 Doctor 17 Dietician

54 Auxiliary 16 Exhibition

53 Manager 13 Link nurse

-43 Other 12 Company representative

39 Infection control nurse Peer group

29 Student nurse Plaster technician

27 Teacher Wall chart

27 Video Unstated 294

work force, with 262 (59.7%) who had been in 
post for five years or more. There were signifi 
cant differences in knowledge scores between 
staff who had been in post for less than five 
years and those in post for more than five 
years. The former had a higher knowledge 
score than more experienced staff (p < 0.001). 
It is not known why this is the case.

Discussion
The knowledge and opinion survey explored 
the assumption that lack of knowledge might 
be a contributory factor to pressure sore forma 
tion. Sections were included on beliefs about 
aetiology, equipment and risk assessment, 
examining aspects of professional experience 
and where people turned for advice. We have 
presented only a few of the results from this 
very- detailed questionnaire but overall findings 
suggest there are adequate levels of agreement 
between respondents' opinions and that of the 
experts and the literature. Major aetiological 
factors were known to the majority, as was 
appropriate use of equipment and risk assess 
ment. These results support the findings of 
Bostrom and Kenneth3 , that nurses had a good 
knowledge of risk factors for skin breakdown 
but that important preventive interventions 
were not considered high priority activities.

It is interesting that, for some questions, 
large numbers of respondents did not state 
their opinion on a factor despite being told 
these opinions would be valued. It would be 
useful to explore personality attributes that pre 
dispose people to choose not to state an opin 
ion on important matters. Could these factors 
also have an effect on practice and are these 
nurses more inclined to allow others to do 
thinking and planning?

Other questions tested awareness rather

than opinions, mainly to establish what 
respondents knew about equipment and risk 
assessment scales. The questions aimed to 
show that most people were aware of and had 
used some of the most common equipment at 
different levels of risk. This was confirmed by 
their recommendations for patients at high, 
medium, or low risk.

The finding that staff who had been in their 
present position for five years or more had 
significantly lower knowledge scores than 
those whose appointments were more recent, 
may also merit further investigation.

In general, the survey represented a cross-sec 
tion of trained and untrained staff in several 
areas of acute and community settings. Overall, 
the differences in awareness and opinions 
among them were not indicative of major 
deficits in knowledge that could account for fail 
ure to prevent pressure sores. The strongest area 
of agreement was that high pressure over a long 
time, immobility, friction, shear, incontinence, 
and being propped up in a bed or a chair were 
all important contributors to the development 
of sores. Similarly, an overwhelming majority 
had heard of and had used pressure sore assess 
ment scales and preventive equipment.

The first two stages of the research sup 
ported the suggestion that there is enough 
knowledge and sufficient resources for ade 
quate pressure sore prevention. This suggests 
that the problem may well be one of individ 
ual or organisational motivation. This formed 
the next stage of the research, which will be 
presented in the third part of this article. •

• This article won second prize of £1000 in the 
Original Research category of the Wound Care 
Awards 1998, held in association with Johnson and 
Johnson Medical
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Pressure sore survey 
Part 3: locus of control
This is the third in a three-part article which investigates the prevalence, knowledge and 
attitudes to pressure sores in one NHS trust. This study describes the methodology used 
in choosing and developing attitude scales to explore whether there are any relationships 
between the locus of control and pressure sore prevention. Factors to do with attitude 
and the value associated with pressure sore prevention have a central role. Attitudes and 
beliefs affect what we do and may contribute to pressure sore development.

The first two stages of this 
study*-2 supported the sugges 
tion that there is sufficient 
knowledge and resources for adequate pres 
sure sore prevention. This suggests that the 
problem may well be one of individual or 
organisational motivation.

The third stage of the study describes the 
methodology used in choosing and developing 
attitude scales to explore whether there is any 
relationship between the locus of control and 
pressure sore prevention. It was postulated that 
the locus of control of nursing and support staff 
would affect the prevalence of pressure sores. 
Where a nurse attributes less control over out 
comes to herself than to 'powerful other' people 
and/or 'chance', this may result in a higher inci 
dence of pressure sores. Additionally, because of 
presumed differences in attitudes among com 
munity staff as compared to hospital staff, it 
was postulated that there would be fewer pres 
sure sores in the community. Nurses working in 
the community might feel more personal con 
trol over health outcomes, and be less influ 
enced by powerful others.

Although nurses have specific roles in 
society and in health settings, their personal 
ity is formed, as is with everyone else, 
through influences during their upbringing. 
Socialisation occurs by learning what 
behaviour is acceptable in different circum 
stances and, though professional training has 
profound effects on behaviour3, it does not 
wholly account for the complex reactions a 
nurse might have in the work place.

Locus of control
A psychological concept, locus of control, has 
provided a theoretical framework for explor 
ing the link between staff attitudes and their 
approach to pressure sore prevention. The 
concept of 'locus of control' arises from work

Locus of control; Pressure 
sores

by Rotter4 and was further 
_______ developed by Levenson5. It is a 

product of the branch of social 
psychology labelled 'social learning' or 'social 
cognitive theory', concerning how humans 
learn within society.

This learning commences from birth, and is 
influenced by the beliefs and behaviour of 
others. The learning process results in the 
individual developing expectations that out 
comes are due to either their own actions or 
the actions of external forces. Shillinger* pre 
sented a simplified description: 'Locus of con 
trol simply refers to the individuals' beliefs 
about whether or not a contingency relation 
ship exists between their behaviour (actions) 
and their reinforcements (outcomes).'

The locus-of-control construct relates to 
expectation, not to motivation. It is a personal 
ity variable associated with beliefs, rather than 
decisions. Each individual will have formed a 
belief about the control of a situation, and will 
expect that the outcome of the situation will be 
as predicted by this belief. Social learning is 
about the locus of control of reinforcement, hi 
general terms, the 'reinforcers' are 'fate' (or 
'chance'), 'powerful others', and 'self.

People fall into two broad categories: those 
with an 'internal' locus of control, and those 
with an 'external' locus of control. For the 
former, the general expectation is that the 
outcome of something is essentially contin 
gent on their own behaviour. For those with 
an external locus of control, outcomes are 
expected to be influenced or controlled by 
chance, luck, or powerful others and not by 
their own behaviour.

It is important to emphasise three key 
points. First, the terms internal and external 
locus of control describe a continuum rather 
than a dichotomy. Expectations are measured 
on a continuum. People are not just one or
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the other. The second point is that locus of 
control is not a single measure. Although 
social learning theory postulates that a per 
son's expectations will follow a set pattern, 
this pattern can be changed7 . Also, an indi 
vidual may have an external locus of control 
for one aspect of behaviour and an internal 
locus for another. Locus of control is a per 
sonality trait that is both general and specific 
to each situation. It is believed that the gener 
alised locus-of-control expectancy is a rela 
tively stable characteristic throughout life*.

The third point has to do with the value 
attributed to an outcome9'12. For example, 
health locus of control tends to be stable but 
depends on whether a person expects that he 
or she can alter the course of a condition13. It 
is affected by the value a person puts on 
achieving an outcome11- 12. Usually, the more

Table I. A typology of locus of control" 

Type Control expectancies Comment

I. Pure internal High I; Low P; Low C Own control is uppermost

2. Pure powerful others Low I; High P; Low C Others perceived to control 
situations

3. Pure chance external Low I; Low P; High C Situations 'controlled' mainly by fate

4. Double external Low); High P; High C Powerful others and late control 
situation

S. Believer in control High I; High P; Low C Most adaptive type, control resides 
with self or powerful others, not fate

6. Type thought not to 
exist

High I; Low P: High C Some situations are controllable, 
others are not

7. 'Yea-sayer' High I; High P; High C Response bias? Or, as above; and 
fate plays a part

8. 'Nay-sayer'

I = Internal
P = Powerful others
C = Chance

Low I; Low P; Low C Response bias? Or, questions don't 
reflect beliefs. Religious?

Table 2. Instructions for filling in the survey questionnaire

Hip a coin
If it comes down 'heads', answer Parr A
If it comes down 'tails', answer Part B

Sample questions

Q9S Part A (Heads) 
Part B (Tails)

A red traffic light means 'stop1
In practice, pressure sore prevention is a lower priority than
more important things

True False

Q96 Part A (Heads) 
Part B (Tails)

A green traffic light means 'go*
The reality is that most nursing and support staff have an
interest in other tilings more than in pressure sore prevention

True False

severe the condition is perceived to be, the 
more probable it is that the individual with 
an external locus of control will think he or 
she can do nothing about it14. Reinforce 
ments act to strengthen the expectancy that a 
particular behaviour or event will be followed 
by that outcome in future4 .

The important point is that expectancy is 
learned behaviour. Failure of reinforcement 
sequences will reduce or extinguish an 
expectancy15 . Hence it is possible not only to 
break the cycle of reinforcements, but to 
extinguish their effects.

Wallston and Wallston16 have proposed a 
theoretical typology (Table 1) that describes 
possible reactions to perceptions of locus of 
control of health, accepting that this was specu 
lative and experimentally untested. Given three 
perceptions of control ('intemality', chance, 
and powerful others), it was hypothesised that 
there could be eight theoretical personality 
types. The authors did not propose that these 
types were 'relatively enduring characteristics of 
individuals', but rather that they could be used 
to describe belief patterns at one point in time. 
Other studies have tended to support the valid 
ity of elements of this typology17.

Method
Nurses were surveyed using a questionnaire 
that included a number of scales designed to 
evaluate locus of control. Scales were chosen 
from published sources if they met the fol 
lowing criteria:
• The scale should have been tested suffi 
ciently to warrant prior confidence in their 
reliability and validity without the necessity 
for further studies
• The scale should be brief but complete 
enough to detect the dimensions of internal- 
ity/externality, chance, powerful others, and 
social desirability.
• The scale should provide a model for the 
development of a pressure sore locus-of-con 
trol scale, enabling correlations and compar 
isons to be made with them.

The scales chosen were the Levenson IPC 
scale 18 (IPC) and the multidimensional health 
locus-of-control scale19 (Form A) (MDHLC). 
The Marlowe-Crowne social desirability 
scale20 (MCSD) was used to assess social desir 
ability effects. A new locus-of-control scale, 
specific to pressure sores, the pressure sore 
learning theory scale (PSLT) was constructed.

The IPC provides a measure of general locus 
of control and the MDHLC provides a mea 
sure of locus of control specific to health; the 
PSLT was designed to investigate expectancies 
for reinforcement of controlspecific to pres 
sure sore prevention. The IPC and MDHLC 
were used as templates for the development of 
the PSLT. It was possible to compare pub-
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Table 3. Questionnaires 
returned by department 
(N = 477)

Department No. and X 
of total 
returned

Rehabilitation 24 5%

Orthopaedic 20 4%

Casualty 26 5%

Surgical 65 14%

Elderly 51 11% 
medicine

Outpatient 19 4%

General 40 8% 
medicine

Theatres 45 9%

Administration 10 2%

Clinical nurse 8 2% 
specialists

Paediacric 20 4%

District 55 12%

Community 60 1 3% 
hospitals

Intensive care 1 6 3%

Missing data 18 4%

•"" lished data supporting the assertion that all 
scales had sufficient internal reliability to test 
locus of control in the study population. 
Despite the fact that the PSLT is a new scale 
and has not undergone rigorous refinement to 
increase internal homogeneity, it nevertheless 
showed convergent validity with the older 
instruments, and appeared to discriminate 
between general expectancies, those about 
health, and issues specific to pressure sore pre 
vention. Results from the MCSD suggest this 
was achieved without contamination by 
social desirability biases. Three more ques 
tions were added to measure the possible 
influence of pressure-reducing equipment, 
powerful others, and chance. These were: 
• Whether the nurse believes that equipment 
is sometimes available and sometimes not, as 
a matter of chance (question 19) 
• Whether the nurse believes that he or she 
control pressure relief or that the equipment 
exerts a greater therapeutic effect as a substi 
tute powerful other (question 20) 
• Whether the nurse believes that he or she is 
in control of pressure relief regardless of 
equipment (internality, question 21). 

The questionnaire also included two items 
designed to ascertain the value placed on 
pressure sore prevention. It was assumed that 
respondents might be reluctant to reveal their 
views on this. The 'random response tech 
nique'21 was used to maximise the response 

•_» rate while minimising social desirability bias.

Table 4. Results of the MDHLC scale presented as percentage of 
locus-of-control types for each department

Department Locus of control type (%) 
1 2345678

Administration 60.0

Clinical nurse 50.0 
specialists

District nursing 43.6

Community 25.0 
hospitals

Casualty 23.1

General medicine 20.0

Paediatric 20.0

Elderly medicine 17.6

Intensive care 1 5.8

Theatres 15.6 •-

Orthopaedic 15.0

Surgical 13.8

Rehabilitation 12.5

Outpatients 10.5

0.0 0.0 10.0 0.0 0.0 10.0 20.0

0.0 12.5 25.0 0.0 0.0 0.0 12.5

7.3 9.1 5.5 9.1 10.9 5.5 9.1

3.3 3.3 13.3 8.3 11.7 8.3 26.7

0.0 7.7 7.7 7.7 15.4 26.9 11.5

10.0 20.0 12.5 15.0 0.0 2.5 20.0

5.0 15.0 10.0 0.0 15.0 20.0 IS.O

11.8 5.9 13.7 5.9 7.8 9.8 27.5

5.3 21.1 0.0 5.3 0.0 15.8 36.8

6.7 17.8 15.6 8.9 8.9 ll.l 15.6

5.0 5.0 15.0 5.0 1 0.0 30.0 tS.O

3.1 21.5 13.8 9.2 10.8 12.3 15.4

8.3 25.0 8.3 4.2 12.5 16.7 12.5

10.5 10.5 5.3 5.3 15.8 15.8 26.3

Demographic information was not explicitly 
requested. Confidentiality was promised in a 
personal letter sent with the questionnaire. 
An additional rubric and reassurance prefaced 
the questions, stating that the researcher 
never sees a respondent's name together with 
his or her answers. 

t The instructions given for completing the 
questionnaire are shown in Table 2, together 
with sample questions. Apart from those giv 
ing a perverse answer, respondents answering 
Part A should all select 'true', and any selec 
tion of 'false' should relate to Part B. Given 
that there is a 50% probability that half the 
sample drew 'heads' and therefore answered 
Part B, the numbers answering 'true' and 
'false' for Part B can be calculated. 

Detailed discussion of scale selection, the 
development of the PSLT, and issues related to 
validity and reliability, are not presented here 
due to the limitations of length. Permission had 
been sought from the authors to reproduce the 
IPC and MDHLC scales. Ethical approval for the 
study was obtained from the local research 
ethics committee. Fifty pilot questionnaires 
were sent out, 25 to nurses and 25 to support 
workers; 39 (78%) were returned. Minor modifi 
cations were made to the questionnaire, which 
was then distributed to 639 nurses and returned 
by 477 (75%). A range of methods similar to 
those used in earlier parts of the study was 
adopted to maximise the return rate. 

The questionnaire was designed using the 
Formic system and data were entered by elec 
tronic scanning of the questionnaires. The 
data were then exported to SPSS for further 
analysis. Results from this phase of the 
research were analysed with reference to the 
findings of the prevalence, equipment and 
knowledge surveys 1 '2 .

Results
In this section only a few of the results of the 
locus-of-control survey are reported. Table 3 
presents the distribution of returned question 
naires by department. Table 4 presents the 
results of the MDHLC scale by department, 
using the typology of locus of control. Tables 5 
and 6 present the data from the IPC and PSLT 
in a similar format. Other results are presented 
in the following discussion, which will 
attempt to integrate the findings with the 
results from phases one1 and two2 of the study.

Discussion
This section will attempt to summarise and 
discuss the main findings of research into the 
aspects of the psychology of pressure sore pre 
vention. The following points can be stated, 
in general, for the trust involved in the survey: 
• Equipment resources are adequate 1 
• fc'nnwlprltrp Ipvpk Are adeouare2
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• Prevalence may change when equipment 
and knowledge levels remain unchanged 
• There is con-elation between perceptions of 
control and prevalence rates 
• A low value is placed on prevention by 
many staff. 

One of the key issues is how control of 
pressure sore prevention is perceived by 
nurses. Simply stated, the three sub-scales ol 
the IPC (internality, powerful others and

Table 5. Results of the IPC scale presented as percentage of 
locus-of-control types for each department

Department Locus of control type (X) 
1 2 3 4 S 6 7

Administrative
Community hospitals
Orthopaedic
Surgical
Rehabilitation
District
Intensive care
Paediatrics
Elderly medicine
Theatres

Clinical nurse 
specialists
Outpatients
General medicine
Casualty

40.0
25.0
20.0
16.9
16.7
16.4
15.8
15.0
13.7
13.3
12.5

10.5
10.0
3.8

10.0
3.3

10.0
6.2
4.2
5.5
0.0

10.0
9.8

15.6
0.0

5.3
5.0

11.5

20.0
11.7
5.0

10.8
12.5
10.9
10.5
5.0

11.8
6.7

12,5

5.3
17.5
7.7

10.0
8.3

30.0
13.8
IZ5
14.5
15.8
15.0
15.7
24.4
25.0

5.3
17.5
15.4

Table 6. Results of the PSLT scale presented 
locus-of-control types for each department

Department Locus-of-control type (%) 
1234

Administrative
Clinical nurse 
specialists
General medicine
Rehabilitation
Community hospitals

Intensive care
Theatres

Casualty

District

Surgical

Orthopaedic
Elderly medicine

Outpatients

Paediatrics

40.0
37.5

22.5
16.7
16.7

15.8

13.3

11.5

10.9

10.8
10.0

9.8

5.3

0.0

10.0
0.0

2.5

8.3
10.0
15.8

0.0
3.8

12.7
3.1

15.0
9.8

10.5

10.0

10.0

0.0

12.5

8.3
8.3

21.1
15.6

3.8
10.9

20.0

IS.O

13.7

10.5

20.0

10.0

0.0

12.5
8.3

11.7

0.0
6.7
3.8
1.8

18.5
0.0

5.9

15.8

10.0

10.0
6.7

10.0
7.7
0.0

12.7
10.5
0.0

11.8
6.7

12.5

0.0
7.5

11.5

0.0
0.0

15.0
3.1
4.2
5.5
0.0
5.0
3.9
0.0

12.5

10.5
2.5
7.7

as percentage 

5 6
20.0
25.0

12.5
8.3

5.0
15.8

4.4
26.9

16.4
4.6

10.0

15.7

5.3

10.0

0.0

0.0

7.5
4.2

11.7
5.3

17.8
IS.4
5.5

6.2

5.0
2.0

0.0
5.0

0.0
20.0
10.0
24.6
29.2
10.9
15.8
30.0
11.8
6.7
0.0

47.4
7.5

23.1

of 

7
0.0
0.0

0.0
33.3
21.7

10.5
13.3

30.8
16.4
18.5

30.0

11.8
36.8

0.0

8
10.0
25.0

0.0
16.9
20.8
23.6
31.6
20.0
21.6
26.7
25.0

15.8
3Z5
19.2

8
10.0

37.5

30.0
12.5
15.0
15.8
28.9

3.8
25.5
18.5

15.0
31.4

15.8

45.0

chance) were reflected in the pressure sore 
prevention locus-of-control tool. These can be 
defined as follows: 
• Internality: 'It is my behaviour which deter 
mines whether a patient is at high risk of get 
ting pressure sores' 
• Powerful others: 'Managers control the 
supply of pressure-relieving equipment' 
• Chance: 'As long as you have patients, you 
will have pressure sores'. 

. This study has adopted a novel approach to 
the problem of pressure sore^ prevention and 
analysis of results is still at an early stage. The 
study has many limitations, notably in the 
validity and reliability data of the tools devel 
oped; also, the focus on a single trust limits 
generalisation. One central problem is that the 
study attempts to relate departmental preva 
lence rates, which are the responsibility of a 
team, with individual locus of control. This 
was done by referring to percentages of locus- 
of-control types in the department, rather 
than to individual values alone. The strengths 
of the study are that all nursing and support 
staff in the trust were involved, the response 
rate was high and three of the scales used were 
established tools used extensively in general 
and health-related locus-of-control studies. 

Initially, a descriptive approach to frequen 
cies and distribution was used to summarise 
prevalence, knowledge and locus typology for 
each department. Inferential statistics (Pear- 
son and Spearman rank correlations; factor 
analysis; Mann-Whitney U Tests; Wilcoxon 
Matched-Pairs Signed Ranks) were used to 

. explore relationships between variables from

. the three phases of the study.
There was negative correlation between 

knowledge scores and prevalence means (rs = 
-0.47, p < 0.000). and, in general, departments 
with a higher mean knowledge score had a 
lower prevalence of pressure sores. 

It had been expected that there might be a 
correlation between Type 1 scores (pure 'inter 
nals': 'I control pressure sore prevention, not 
others, not fate') and higher knowledge scores
but this was not supported by the data (rs = 
0.33, p < 0.000). Similarly, there was no corre 
lation between Type 5 scores (believers in con 
trol: 'I or others control prevention, not fate') 
and knowledge. A correlation might have been 
expected between Type 3 scores ('chance exter 
nals': 'it is all controlled by fate') and lower 
knowledge levels but the data also failed to 
support this hypothesis (rs = 0.25, p < 0.000). 

Type 2, pure 'powerful others' ('they control 
pressure sore prevention, I do not, fate does not') 
showed a positive correlation with the know 
ledge score for the pressure sore locus-of-control 
score (rs = 0.16, p < 0.001) and the health locus- 
of-control score (r, = 0.28) but not for the general 

. locus-of-control score (IPC r} = -0.3).
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When the data gathered from ward sisters 
on knowledge and locus of control were 
examined separately, the correlation was 0.85 
for the pressure sore and 0.39 for the health 
locus-of-control scores. This shows that know 
ledge has a significant positive correlation 
with control of pressure sores and health. In 
other words, those who believe that 'powerful 
others' control pressure sores and health are 
likely to have more knowledge about these 
subjects. Given that the sisters show this trait 
very strongly, it may be that they have to 
have more knowledge in some circumstances 
in order to argue their case with colleagues, or 
they may feel that powerful others call upon 
them to justify their decisions.

It had also been postulated that departments 
which have a high score on internality (PSLT 
Type 1) would be associated with a reduced 
prevalence of pressure sores and those with a 
high score on chance (PSLT Type 3) with an 
increased prevalence. However, a correlation 
was found between increased prevalence and 
Type 1 scores (rs = -0.11, p < 0.042), which 
indicates that pressure sore prevention may be 
a low personal priority in this group.

In addition, there was a negative correla 
tion of prevalence with Type 3 scores (r5 = 
-0.22, p < 0.000), indicating that pressure sore 
prevention may be a high priority in those 
who believe they occur by chance.

The data were examined looking at the 
internality score for ward sisters as a separate 
group. This resulted in a surprising finding. 
The ward sisters demonstrated the above 
trends much more strongly than the sample 
as a whole. There was a positive correlation of 
Type 1 scores (pure internals) with increased 
prevalence (rs = 0.64, p < 0.003), but a nega 
tive correlation in the case of Type 3 scores 
(pure chance) (rs = -0.82, p < 0.000).

The prevalence study indicated that overall 
prevalence was significantly higher in hospi 
tal than in the community. Community 
nurses had significantly higher knowledge 
scores and there were more 'pure health inter 
nals' in this group. However, there were also 
more 'believers in control' on all measures 
among community nurses, and more 
believed that powerful others control health 
and pressure sore prevention.

There was negative correlation of preva 
lence (rs i -0.02) and positive correlation of 
knowledge (rs = 0.28) with the value placed by 
respondents on pressure sore prevention, but 
neither result reached significance. These 
results suggest that, the more pressure sore 
prevention is valued, the lower the prevalence 
and the more knowledge that is attained. Pure 
internals seem to place less value on pressure 
sore prevention (rs = -0.16) and believers in 
control place greater value on prevention (r{=

0.17), but these correlations are weak.
When the results of the MDHLC were used, 

it appeared that areas with more pure inter 
nals and more believers in control of health 
valued pressure sore prevention more highly. 
This suggests that people's attitudes to health 
in general affect pressure sore prevention. The 
higher the value placed by the department on 
pressure sore prevention, the fewer people 
there are who believe that prevention is con 
trolled by powerful others (r, = -0.23). Support 
workers placed significantly higher value on 
pressure sore prevention than nursing staff (p 
< 0.0003 Mann-Whitney U Test). There was 
some evidence supporting the view that com 
munity staff place a higher value than hospi 
tal staff on pressure sore prevention.

Conclusion
It seems from this survey that knowledge and 
equipment levels are probably sufficient and 
there may be a ceiling on what people learn 
about pressure sores. Training may not 
improve on basic knowledge. Prevalence rates 
may rise or fall, regardless of availability of 
equipment. Factors connected with attitude 
and the value associated with pressure sore 
prevention have a central role.

The finding that pure internality of ward 
sisters was associated with a higher preva 
lence suggests that effective prevention 
might relate to the motivation of, and values 
held by, more senior staff. Those whose locus 
of control is with 'powerful others' have to 
understand and value pressure sore preven 
tion before it can effectively become an 
organisational priority. The study design 
could provide only hints of some emerging 
issues. Ideally, this study will be repeated, 
focusing on nurses and managers of more 
areas where patients are at a higher risk, such 
as elderly care units, in order to identify the 
ways in which locus-of-control beliefs corre 
late with pressure sore prevalence.

Overall conclusions from the study are:
• Knowledge levels alone do not explain 
prevalence
• Equipment levels alone do not explain dif 
ferences in prevalence
• Attitudes, beliefs and associated values 
affect what we do and may contribute to pres 
sure sore development
• Further refinement of studies is needed
• Clear lines of authority are required
• Those whose locus of control is with 'pow 
erful others' need to place more value on 
pressure sore prevention. •

• This article won second prize of £1000 in the 
Original Research category of the Wound Care 
Awards 1998, held in association with Johnson and 
Johnson Medical
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