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Reliability of pressure ulcer classification and diagnosis

Aim. To assess the inter-rater reliability of the PRESSURE Trial pressure ulcer

diagnosis (‡Grade 2) and skin classification for all grades between the clinical

research nurse (CRN) team leader and CRNs working across different hospital sites;

and CRNs and ward-based nurses.

Background. The United Kingdom National Health Service Health Technology

Assessment Programme has funded a multi-centre, randomized controlled trial to

compare the clinical and cost-effectiveness of alternating pressure mattress overlays

and mattress replacements – PRESSURE Trial. Outcome skin assessments were

recorded by qualified ward-based nurses daily, and expert CRNs twice weekly.

Method. Paired assessments were undertaken and skin assessed on seven body sites.

The per cent agreement between nurses in the diagnosis of a pressure ulcer was

determined and the Kappa statistic and confidence intervals calculated. Per cent

agreement between nurses in classifying skin for all grades was also determined.

Results. Assessments were undertaken by 378 pairs: 16 paired patient assessments

(107 site comparisons) by the CRN team leader and CRNs, and 362 paired patient

assessments (2396 site comparisons) between CRNs and ward-based nurses. There

was 100% agreement between the CRN team leader and CRNs in the diagnosis of a

pressure ulcer, and the Kappa statistics indicated ‘very good’ agreement. There were

only two (1Æ9%) disagreements in classifying skin for all grades between these
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nurses. The agreement in the diagnosis of a pressure ulcer between CRNs and ward-

based nurses varied by skin site, ranging from 93Æ6% to 100%, with the Kappa

statistics indicating ‘good’ and ‘very good’ agreement. However, there were 508

(21Æ2%) disagreements in classifying skin for all grades.

Conclusions. Overall agreement and Kappa statistics indicated ‘very good’ and

‘good’ agreement between expert nurses, and between expert nurses and qualified

ward-based staff, respectively. However, the high prevalence of normal skin con-

cealed clinically important disagreements in both the diagnosis of pressure ulcers

and skin classification for all grades.

Keywords: classification, inter-observer variation, nursing, pressure sore, pressure

ulcer, reliability

Background

Pressure ulcers have been described as ‘an area of localized

damage to the skin and underlying tissue caused by pressure,

shear and friction or a combination of these’ (EPUAP 1999).

They are complex lesions of the skin and underlying

structures, and vary considerably in size and severity. The

majority of pressure ulcers occur below the waist, with

particularly vulnerable areas being the sacrum, buttocks and

heels. The principal causative factor is localised pressure on

an area of skin not adapted to the magnitude of such external

forces.

Pressure ulcers have both cost and quality implications for

health services and, whilst they are seen as largely prevent-

able, there is no reliable body of evidence from high quality

randomized controlled trials as to the best strategies for

preventing them (Cullum et al. 1995, 2000).

The United Kingdom (UK) National Health Service (NHS)

Health Technology Assessment Programme has funded a

multi-centre, randomized controlled trial to compare the

clinical and cost-effectiveness of alternating pressure mattress

overlays with alternating pressure mattress replacements –

the PRESSURE Trial. A number of methodological problems

arise in the design and conduct of such a trial, not least the

inability to blind the treatment allocations. Lack of blinding

has the potential to bias outcome assessment. Options

including daily assessments away from the bed, ordinary

photography and high-resolution digital photography were

considered, but these raised unacceptable inconvenience to

and burden on patients. To minimize the potential for bias it

was decided that qualified ward-based nursing staff (WN)

would record daily skin assessments and Clinical Research

Nurses (CRNs) would undertake assessments twice weekly in

order to validate ward staff records, ward staff remaining

blind to the CRN record. We investigated the inter-rater

reliability of the skin classification scale as skin condition was

the main endpoint for the PRESSURE Trial.

Reliability of pressure ulcer classification

The severity of pressure ulcers varies from erythema of

intact skin to tissue destruction involving skin, subcutaneous

fat, muscle and bone, and a number of classification systems

have been developed (Witkowski & Parish 1981). The

purpose of a pressure ulcer classification system is to

standardize record-keeping and provide a common descrip-

tor of ulcer severity for the purposes of clinical practice,

audit and research.

At an international level, attempts to standardize classifi-

cation have resulted in consensus between the American

Agency for Health Policy and Research [Agency for Health

Care Policy and Research (AHCPR) 1992] and the European

Pressure Ulcer Advisory Panel (EPUAP 1999) in their pressure

ulcer classifications. However, pressure ulcer classification is

based on the clinical manifestations and tissue layer affected

rather than underlying histopathology, and there is an

ongoing debate about the description, inclusion and clinical

assessment of erythema as a Grade/Stage 1 pressure ulcer

(Bethell 2003). In addition, previous research has demon-

strated problems in the inter-rater reliability of pressure ulcer

classification scales when used by a large number of clinical

staff (Nixon et al. 1998).

Early prevalence studies reported problems with the

reliability of pressure ulcer classification. Barbenel et al.

(1977) reported ‘there were major disagreements in the

reporting of Grade 1 sores, and this grade was discarded from

the survey analysis’. In a subsequent study by David et al.

(1983) ward nurses identified patients with pressure ulcers

and graded skin areas from memory. Researchers then

assessed 1589 skin sites on 821 patients to verify the site

and grade of pressure ulcers. Of the 1589 skin sites assessed,

there was agreement for only 778 (49Æ0%) sites.

More recent research shows wide variability in both simple

percentage and chance-corrected rater agreement. Chance-

corrected agreement can be calculated using the Kappa
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statistic, which has a value range from 0 to 1 such that 1 is

perfect agreement and 0 indicates only chance agreement

(Altman 1991). Various guidelines are used to interpret the

Kappa statistic and classify findings, for example as good,

average, fair and weak (see Table 1). Buntinx et al. (1995)

examined agreement between six observers who clinically

assessed and graded 27 ulcers using one classification scale.

They reported inter-observer percentage agreement for all

pairs of observers ranging from 40% to 80% and an overall

Kappa statistic of 0Æ42 or ‘fair’ agreement. There were,

however, methodological weaknesses with this study, inclu-

ding use of a small number of assessors and patients for

repeated clinical assessments.

Healey (1995) asked 109 clinical nurses to grade 10

photographs using four classification scales. The agreement

between raters for the four classification scales ranged from

39% to 67%. Severe ulcers were found to have the highest

reliability, and worst agreement was observed in the classi-

fication of skin redness. Chance-corrected agreement for the

four classification scales ranged from 0Æ37 to 0Æ22 or ‘fair’

agreement. In a similar study by Russell and Reynolds

(2001), 97 nurses graded 12 digital photographs using two

classification scales and there was 30Æ2% and 61Æ9% agree-

ment between raters for the two scales. Chance-corrected

agreement was not reported. Both these studies have meth-

odological weaknesses, including the use of photographs and

a small number of pressure ulcers for repeated assessment.

Two further studies report inter-rater reliability, underta-

ken to prepare staff for participation in research. In a two-

centre randomized controlled trial, a pre-trial assessment of

inter-rater reliability was conducted. Of 133 paired assess-

ments undertaken by two CRNs and 92 hospital ward-based

nurses, there was 97Æ8% agreement between the CRN and

ward nurse assessments. Chance-corrected agreement was

not reported. The level of agreement was reduced for

co-assessments undertaken during the trial and, of 171

paired assessments all undertaken by ward staff, there was

91Æ5% agreement (Nixon et al. 1998). It was suggested that,

whilst planned inter-rater reliability assessments involving

self-selected staff and immediately following training give

good inter-rater reliability, data collected during the normal

course of daily practice may have reduced reliability.

A pilot study conducted during the preparation for a large

multi-centre prevalence survey assessed inter-rater reliability in

nursing home, hospital and home care settings (Bours et al.

1999). In the nursing home and hospital a total of 344 (on

23 patients) and 674 (on 45 patients) observations were made,

respectively, by two nurses on the same occasion. In the home

care setting a wound care nurse made second assessments for a

total of 1348 (on 90 patients) observations. Nurses were in

agreement about the staging of pressure ulcers in 94% (nursing

home), 99Æ7% (hospital) and 98% (home care) of patients, and

chance-corrected agreement using Kappa was 0Æ97 (nursing

home), 0Æ81 (hospital) and 0Æ49 (home care). Bours et al. (1999)

highlight the difficulties in the interpretation of agreement

using Kappa when a large proportion of patients have no

pressure ulcers. Disagreements were largely related to the

classification of normal skin and Stage 1 pressure ulcers, which

were defined as ‘discolouration of intact skin – light finger

pressure applied to the site does not alter the discolouration’.

PRESSURE Trial skin classification and endpoints

The classification scale used in the PRESSURE Trial was

adapted from international classification scales (AHCPR

1992, EPUAP 1999) in order to meet practical data collection

requirements for the purpose of research (Table 2). Specif-

ically, Grade 0 (no skin changes) was included to clearly

distinguish skin assessment of normal skin from missing data.

Grade 5 (black eschar) was included as a separate grade until

wound debridement enabled classification by tissue layer. In

addition, blanching and non-blanching erythema were recor-

ded and classified as Grade 1a and 1b respectively and were

referred to as ‘skin changes’ (Nixon et al. 1999).

A pressure ulcer and the primary endpoint for the

PRESSURE Trial is defined as the development of a new

pressure ulcer (Grade 2 or above) after randomisation and

before discharge or trial completion. In addition, secondary

endpoints include the time to development of new ulcers and

Table 1 The Kappa statistic (adapted from Altman 1991)

Value of Kappa (j) Strength of agreement

<0Æ20 Weak

0Æ21–0Æ40 Fair

0Æ41–0Æ60 Average

0Æ61–0Æ80 Good

0Æ81–1Æ00 Very good

Table 2 Pressure ulcer and skin classification scale (adapted from

Nixon et al. 1999)

Grade Description

0 No skin changes

1a Redness to skin (blanching)

1b Redness to skin (non-blanching)

2 Partial thickness wound involving

epidermis/dermis only (i.e. skin break or blister)

3 Full thickness wound involving subcutaneous tissue

4 Full thickness wound through subcutaneous

tissue to muscle or bone

5 Black eschar
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the maximum grade of new pressure ulcers. Healing end-

points include time to healing. The definition of a pressure

ulcer as a Grade 2 or above is used because of concerns about

the reliability and validity of non-blanching erythema, and

the need to minimize the potential for bias in the trial, as

assessors were not blind to the mattress interventions.

Whilst not included in the primary endpoint, Grade 1 skin

changes were classified and recorded. Non-blanching ery-

thema is an important independent predictor of Grade 2

pressure ulcer development, increasing the odds approxi-

mately six-fold (Allman et al. 1995, Nixon 2001). Therefore

secondary analysis for the PRESSURE Trial will include

adjustment for Grade 1b at baseline.

There is evidence that there are pathological differences

between normal skin and blanching erythema (Witkowski &

Parish 1981, Nixon 2001) and for this reason blanching

erythema is classified as Grade 1a, that is, distinct from

normal skin. There is very limited prospective evidence and it

is unclear whether blanching erythema is predictive of

subsequent pressure ulcer development. Use of this data in

the PRESSURE Trial will be exploratory.

It was important, therefore, to assess the reliability of the

diagnosis of a pressure ulcer (Grade 2 or above) and skin

classification for all grades (secondary endpoints and

secondary analysis).

The study

Aim

The aim of this study was to assess the inter-rater reliability

of the PRESSURE Trial pressure ulcer diagnosis (Grade 2 or

above) and skin classification for all grades:

• between the CRN team leader and CRNs, working across

different hospital sites and

• between CRNs and WNs.

Design

A multi-centre inter-rater reliability study was designed.

Patients and WNs from medical, elder care, orthopaedic and

vascular surgical wards across eight hospitals sites (four NHS

Trusts) were invited to participate in the study by the

PRESSURE Trial CRNs.

Participants

Patients who were aged over 18, bedfast or chairfast on

the day of the CRN ward visit and able to provide consent

were invited to participate. Paired patient assessments were

undertaken and skin assessed on seven body sites including

the sacrum, left and right buttocks, left and right hips and left

and right heels. Assessed skin was graded using the classifi-

cation scale detailed in Table 2.

Preparation of nurses

The CRNs were all experienced clinical nurses with at least

3 years post-registration experience in care of older people,

medical, vascular surgery or orthopaedic nursing and an

interest in tissue viability. They were given additional

preparation in skin assessment using the skin classification

scale (Table 2). This included provision of the study protocol,

published articles detailing the skin classification scale and

clinical assessment methods, participation in a 2-day training

programme during study set-up (including discussion of skin

assessment and issues of reliability) and one-to-one discussion

with the CRN team leader.

The WN preparation included one-to-one or small group

explanations of the study’s skin classification scale by the

CRNs, emphasizing differences from any scale in clinical use.

Information about the study was provided for each ward,

including a study protocol, a poster giving details of the

study, and a poster detailing the skin classification scale

including a description and photographs for each grade.

Data collection

CRN team leader and CRN agreement

The CRN team leader made a planned site visit and, together

with the CRN, recruited patients from the research wards

including older, medical, orthopaedic and vascular inpatients.

Skin inspection was performed simultaneously by both

assessors, but recorded separately. Up to four patients were

assessed by both nurses, and where possible this included at

least one patient with a pressure ulcer. The CRN team leader

returned all documentation for analysis.

CRN and WN agreement

The CRNs made planned ward visits to assess four patients

with each WN who had received an explanation of both the

study and skin assessment scale and had agreed to participate

in the pre-trial inter-rater reliability study. Patient recruit-

ment and assessments were undertaken as detailed above and

the CRNs returned all documentation for analysis.

Ethical considerations

Ethical approval for the PRESSURE Trial protocol, which

included the inter-rater reliability assessments, was obtained

J. Nixon et al.
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from a Multi-centre Research Ethics Committee and the

Local Research Ethics Committee of each participating

centre.

Permission to approach WNs for study participation was

given by nurse managers and ward managers. Ward nurses

were approached by the CRNs or CRN team leader, shown

ward-based information about the trial and inter-rater

reliability study (protocol) and given verbal information

about the inter-rater reliability study. Participation of WNs

was voluntary and the right to refuse participation without

giving a reason was respected.

Permission to approach patients for study participation

was given by the ward nurse-in-charge. Information about

the study was given to patients by the CRN or CRN team

leader and patient consent obtained prior to participation.

The right of patients to refuse without giving reasons was

respected. Further, patients remained free to withdraw at any

time, without giving reasons and without prejudicing any

further nursing care or treatment.

Data analysis

To assess the inter-rater reliability of the pressure ulcer

diagnosis, the per cent agreement between nurses in grading a

skin site with either a pressure ulcer (Grade 2 and above) or

no pressure ulcer (Grade 0, 1a and 1b) was determined and

the Kappa statistic calculated. To assess the inter-rater

reliability of skin classification for all grades, assessments

for all skin sites were pooled and percent agreement between

nurses in classifying skin for all grades (Grades 0, 1a, 1b, 2, 3,

4 and 5) was determined.

The Kappa statistic can verify that agreement exceeds the

level of agreement that is likely to happen by chance. It

requires independency of patients and is influenced by the

prevalence within categories. Chance agreement is more

likely to happen if there is a small number of assessors

classifying a small number of skin areas. Therefore, patients

were only included in the study on one occasion, and the

inclusion criteria aimed to obtain a patient sample which

included at least one in four patients with an existing pressure

ulcer of Grade 2 or above. In addition, nurses from all

pressure trial wards were included.

Reporting per cent agreement is also important because

Kappa is dependent on the prevalence of the categories, and

values of Kappa generated from different studies are not

easily comparable (Altman 1991). Assessments for the seven

skin sites were analysed separately, assuming each skin site to

be independent, and strength of agreement was categorized

using established guidelines (Table 1). Assessments were also

pooled and analysed overall.

Results

A total of 378 paired assessments was undertaken by 116

nurses for the inter-rater reliability assessments during the

period from December 2000 to February 2001. These included

16 paired assessments between the CRN team leader and four

CRNs, and 362 paired assessments between six CRNs and 109

WNs. This generated data for 2646 skin sites: 112 site

comparisons between the CRN team leader and CRNs, and

2534 site comparisons between the CRNs and WNs.

Excluding site comparisons with missing data (because of

the presence of dressings or limb amputation, for example)

resulted in a final sample of 2503 skin site comparisons. This

included 107 site comparisons on 16 patients between the

CRN team leader and the CRNs, and 2396 site comparisons

on 362 patients between the CRNs and WNs.

CRN team leader and CRN agreement

Pressure ulcer diagnosis

The per cent agreement in the diagnosis of a pressure ulcer

between nurses and corresponding Kappa statistics for the

seven skin sites and overall are given in Table 3. There was

100% agreement for all skin sites between the CRN team

leader and the four CRNs, and the Kappa statistics indicate

‘very good’ agreement for all sites in relation to the assess-

ment of pressure ulcer/no pressure ulcer. Confidence intervals

for the Kappa statistics are not reported due to the 100%

agreement between the CRNs, resulting in standard errors of

zero for each Kappa statistic, and hence the upper and lower

95% confidence limits for each statistic are equal to 1Æ0.

Skin classification – all grades

Agreement between the CRN team leader and CRNs for the

107 paired site assessments are shown in Table 4. There was

a total of two (1Æ9%) disagreements between the CRN team

Table 3 Pressure ulcer diagnosis: Clinical Research Nurse (CRN)

team leader and CRN agreement

Skin site Percentage of agreement Kappa statistic

Sacrum 100 (16/16) –*

Left buttock 100 (16/16) 1Æ0
Right buttock 100 (16/16) 1Æ0
Left heel 100 (14/14) 1Æ0
Right heel 100 (16/16) 1Æ0
Left hip 100 (14/14) –*

Right hip 100 (15/15) –*

All areas 100 (107/107) 1Æ0

*A Kappa statistic is not given for these particular skin sites as all

nurses graded patients as having no pressure ulcer; hence there is only

one non-zero level in the 2 · 2 table.
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leader and CRNs. Both were only 1 grade different: Grades 0

and 1a (1), 1a and 1b (1). It is noteworthy that the areas of

disagreement between the CRN team leader and CRNs were

in relation to the assessment of normal skin, blanching and

non-blanching erythema.

CRN and WN agreement

Pressure ulcer diagnosis

The per cent agreement in the diagnosis of a pressure ulcer

between nurses and corresponding Kappa statistics for the

seven skin sites and overall are given in Table 5. There was

93Æ6% to 100% agreement between CRNs and WNs. The

Kappa statistics calculated indicate ‘good’ and ‘very good’

agreement; 95% confidence intervals for the Kappa statistics

are reported and, in general, they confirm ‘average’ to ‘very

good’ agreement. Due to the large sample some confidence

intervals are narrow, but conversely due to the prevalence of

the categories some are extremely wide (e.g. right hip) and

therefore interpretation of the Kappa statistic is difficult.

Of the 2396 paired site assessments, there were 77 (3Æ2%)

disagreements between CRNs and WNs in relation to the

diagnosis of pressure ulcer (Table 6). The 77 disagreements

were observed on 50 patients, 13Æ8% of patients assessed by

CRNs and WNs. Disagreements included: both nurses

recording a pressure ulcer but at different sites such as

buttock and sacrum, left hip and right hip (seven patients);

the CRN recording a pressure ulcer when the WN did not (24

patients); the WN recording a pressure ulcer when the CRN

did not (14 patients); and both recording a pressure ulcer but

one recording more than one ulcer (five patients). Disagree-

ments were observed for all skin sites, apart from left hip, and

there were fewer disagreements for hip and heel areas

compared with buttocks and sacrum (Table 5).

The 77 disagreements were associated with 38 different

WNs and, of these, 16 staff recorded one disagreement, 8

recorded two disagreements, 11 recorded three disagreements

and 3 recorded four disagreements.

Skin classification – all grades

Agreement between CRNs and WNs for the 2396 paired site

assessments for all grades is detailed for each site and pooled

overall (all sites) in Tables 7–14. There were a total of 508

(21Æ2%) disagreements between CRNs and WNs: 419 were

one grade different (such as 0/1a, 1a/1b and so on), 68 were

two grades different [including 0 and 1b (21), 1a and 2 (46)

and 3 and 5 (1)], and 21 were more than two grades different

[including 0 and 2 (13), 0 and 3 (1), 1a and 3 (3), 2 and 5 (4)].

Table 4 Skin classification – all grades: Clinical Research Nurse

(CRN) team leader and CRN agreement – all sites

Grades

CRN assessment

Total0 1a 1b 2 3 4 5

CRN team leader assessment

0 47 0 0 0 0 0 0 47

1a 1 30 0 0 0 0 0 31

1b 0 1 18 0 0 0 0 19

2 0 0 0 6 0 0 0 6

3 0 0 0 0 4 0 0 4

4 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0 0

Total 48 31 18 6 4 0 0 107

Table 5 Pressure ulcer diagnosis: Clinical Research Nurse and Ward

Nurse agreement

Skin site

Percentage of

agreement

Kappa

statistic

95% confidence

interval

Sacrum 95Æ3 (322/338) 0Æ80 0Æ70 0Æ89

Left buttock 93Æ6 (334/357) 0Æ67 0Æ55 0Æ80

Right buttock 93Æ8 (334/356) 0Æ62 0Æ48 0Æ77

Left heel 96Æ5 (333/345) 0Æ78 0Æ66 0Æ90

Right heel 99Æ1 (342/345) 0Æ95 0Æ89 0Æ99

Left hip 100 (330/330) 1Æ00 1Æ00 1Æ00

Right hip 99Æ7 (324/325) 0Æ67 0Æ05 0Æ99

All areas 96Æ8 (2319/2396) 0Æ77 0Æ72 0Æ82

Table 6 Pressure ulcer diagnosis: Clinical Research Nurse (CRN)

and Ward Nurse (WN) agreement

WN

TotalNo pressure ulcer Pressure ulcer

CRN

No pressure ulcer 2175 (90Æ8%) 35 (1Æ5%) 2210

Pressure ulcer 42 (1Æ8%) 144 (6Æ0%) 186

Total 2217 179 2396

Table 7 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement sacrum

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 153 14 4 3 0 0 0 174

1a 27 58 9 3 0 0 0 97

1b 3 3 13 1 0 0 0 20

2 1 5 2 28 3 0 0 39

3 1 0 0 0 4 1 0 6

4 0 0 0 0 0 0 0 0

5 0 0 0 1 0 0 1 2

Total 185 80 28 36 7 1 1 338

J. Nixon et al.
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Limitations

The levels of agreement between CRNs and WNs raise

important issues in relation to the limitations of summary

measures for inter-rater agreement and problems associated

with the diagnosis of early pressure ulcers (both Grade 1b

and Grade 2) which affect trial design, monitoring clinical

performance and professional accountability.

As a test statistic, Kappa can verify that agreement exceeds

chance levels; however, there has been controversy over its

use to quantify the level of agreement among two or more

Table 8 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement left buttock

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 166 15 1 2 0 0 0 184

1a 29 70 12 7 0 0 0 118

1b 2 3 8 0 0 0 0 13

2 1 8 4 19 1 0 0 33

3 0 1 0 2 5 0 0 8

4 0 0 0 0 0 1 0 1

5 0 0 0 0 0 0 0 0

Total 198 97 25 30 6 1 0 357

Table 9 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement right buttock

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 162 18 2 2 0 0 0 184

1a 31 77 14 9 0 0 0 131

1b 0 2 7 2 0 0 0 11

2 3 4 1 16 0 0 0 24

3 0 1 0 2 1 1 0 5

4 0 0 0 0 1 0 0 1

5 0 0 0 0 0 0 0 0

Total 196 102 24 31 2 1 0 356

Table 10 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement left hip

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 303 8 0 0 0 0 0 311

1a 6 7 3 0 0 0 0 16

1b 0 0 0 0 0 0 0 0

2 0 0 0 1 0 0 0 1

3 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 2 2

Total 309 15 3 1 0 0 2 330

Table 11 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement right hip

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 295 7 3 0 0 0 0 305

1a 5 8 3 0 0 0 0 16

1b 1 0 1 0 0 0 0 2

2 0 1 0 1 0 0 0 2

3 0 0 0 0 0 0 0 0

4 0 0 0 0 0 0 0 0

5 0 0 0 0 0 0 0 0

Total 301 16 7 1 0 0 0 325

Table 12 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement left heel

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 81 14 0 0 0 0 0 95

1a 45 106 12 2 1 0 0 166

1b 3 18 30 2 0 0 0 53

2 0 7 0 15 1 0 2 25

3 0 0 0 0 1 0 0 1

4 0 0 0 0 0 0 0 0

5 0 0 0 1 0 0 4 5

Total 129 145 42 20 3 0 6 345

Table 13 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement right heel

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 79 16 0 0 0 0 0 95

1a 44 116 12 0 0 0 0 172

1b 2 21 23 1 0 0 0 47

2 1 0 1 15 0 0 0 17

3 0 0 0 2 3 0 0 5

4 0 0 0 0 0 0 0 0

5 0 0 0 0 1 0 8 9

Total 126 153 36 18 4 0 8 345
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raters (Byrt et al. 1993, Guggenmoos-Holzmann 1993, Lantz

& Nebenzahl 1996, Nelson & Pepe 2000). One of the

difficulties is that Kappa can be affected in complex ways by

the presence of bias between raters (Byrt et al. 1993). In this

study, however, there is approximate symmetry between the

two discordant proportions (Table 6). Hence there appears to

be no systematic difference in the way the nurses use the skin

classification scale. That is, WNs do not appear to under- or

over-estimate any more than CRNs, and there is no obvious

bias.

Another difficulty associated with the use and interpret-

ation of Kappa is that its value depends on the proportion of

subjects (prevalence) in each category (Altman 1991). This is

clearly a limitation in the present study, where the majority of

skin sites have no pressure ulcer identified by either the CRN

or WN (Table 6). This dependency of the Kappa statistic is

particularly illustrated in the Kappa calculated for the right

hip site (Table 5). Only one disagreement was observed (per

cent agreement 99Æ7%), yet the 95% confidence interval of

the Kappa statistic indicates that the true value of Kappa lies

between ‘weak’ and ‘very good’ agreement.

Translated overall, the Kappa statistic for CRN and WN

agreement for all skin sites pooled is ‘good’ (Table 5). If

CRNs are taken as the ‘gold standard’, the proportion of

pressure ulcers that are correctly identified by WNs is 144 of

186 (77Æ4%) (Table 6). Alternatively, the proportion of no

pressure ulcers correctly identified by WNs is 2175 out of

2210 (98Æ4%). However, these percentages are influenced by

the high prevalence of ‘no pressure ulcer’.

Indeed, the high prevalence of skin areas assessed as having

no pressure ulcer conceals the level of disagreement between

CRNs and WNs in identifying pressure ulcers. Of the 186

pressure ulcers reported by CRNs, 42 (22Æ6%) are not

identified by WNs (under-reporting) (Table 6). Despite this

relatively poor agreement of pressure ulcer diagnosis, the

Kappa statistic and its 95% confidence interval for all skin

sites suggest ‘good’ agreement between raters. These propor-

tions, however, assume that CRN assessments are always

‘correct’ and that within- and between-CRN variability does

not exist. Clearly we cannot assume this, and so these results

should not be over-interpreted.

Discussion

The good levels of agreement between the CRN team leader

and CRNs suggest that CRNs are able to interpret clinical

observations of skin changes (such as Grade 1a and 1b) and

pressure ulcers in a consistent and reliable way. The two

disagreements observed between the CRN team leader and

CRNs were only one grade different and were associated with

the assessment of normal skin, blanching erythema and non-

blanching erythema, illustrating the difficulties of skin

assessment even when undertaken by expert nurses. These

results justify the definition of the PRESSURE Trial primary

endpoint of a Grade 2 pressure ulcer or above.

Overall, this study suggests that, even when a pressure ulcer

is defined as a Grade 2 skin lesion, there are clinically important

differences in reporting by qualified WN and expert nurses.

This level of disagreement is further increased when pressure

ulcers are defined using the European and American pressure

ulcer classification systems, which include non-blanching

erythema, equivalent to a Grade 1b. If CRNs are assumed to

be the ‘gold standard’ and Grade 1b skin lesions are defined as

pressure ulcers, then the proportion of grade 1b ulcers not

identified by WNs, resulting in the incorrect classification of

‘no pressure ulcer’ (i.e. skin sites assessed by the WNs as Grade

0 and 1a lesions), is 58 out of 146 (39Æ7%) (Table 14).

From a trial design perspective, this poor level of agree-

ment between CRNs and qualified WN in assessing Grade 1b

skin changes justifies the PRESSURE Trial endpoint defined

as a Grade 2 skin lesion. Whilst some of the disagreements

are simply the result of site confusion (for example, between

left and right), in relation to trial design, the lack of reliability

in Grade allocation by body site has serious consequences

in the determination of outcome. The results highlight the

need to use co-assessments or expert assessors to validate

endpoints, estimate the number of misclassifications and

undertake sensitivity analyses to assess the effect of misclas-

sifications on the treatment difference in studies using

qualified ward nurse assessments to record endpoints (Nixon

et al. 1998).

In terms of the wider debate on the definition of a pressure

ulcer and the description, inclusion and clinical assessment of

Grade/Stage 1 pressure ulcers (Bethell 2003), it has been

clearly determined that non-blanching erythema is associated

Table 14 Skin classification – all grades: Clinical Research Nurse

(CRN) and Ward Nurse (WN) agreement all sites

Grades

WN assessment

Total0 1a 1b 2 3 4 5

CRN assessment

0 1239 92 10 7 0 0 0 1348

1a 187 442 65 21 1 0 0 716

1b 11 47 82 6 0 0 0 146

2 6 25 8 95 5 0 2 141

3 1 2 0 6 14 2 0 25

4 0 0 0 0 1 1 0 2

5 0 0 0 2 1 0 15 18

Total WN 1444 608 165 137 22 3 17 2396
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with a sixfold increase in risk of subsequent skin loss (Allman

et al. 1995, Nixon 2001) and therefore is clinically import-

ant. It should be classified and recorded for practice in order

to identify patients at risk of subsequent skin loss and to

prompt active interventions. Our results indicate the need for

further investigation of the impact of poor reliability in

nursing assessment of non-blanching erythema upon patient

outcome.

The difficulties in monitoring clinical performance using

prevalence and incidence have been highlighted in National

Guidelines (AHCPR 1992) and by a number of authors (Dealey

1991, Clark & Cullum 1992, Clark & Watts 1994, Bridel et al.

1996, McGough 1998). Problems associated with interpret-

ation of clinical performance measures include different

inclusion and exclusion criteria and definition of the popula-

tion ‘at risk’ (that is, the denominator population); difficulties

in establishing the denominator population from patient

information systems, particularly in areas with a high patient

through-put and ward transfers; the use of various classifica-

tion scales with inclusion and exclusion of Grade/Stage 1

pressure ulcers; reliability of data sources, ranging from direct

observation of patients by trained researchers to retrieval of

data from patient records; and insufficient knowledge of risk

factors to allow case-mix adjustment. Our results further

challenge the reliability and validity of clinical performance

monitoring that uses large numbers of clinically-based staff to

identify, record and report pressure ulcer prevalence and

incidence. The limitations of such data cannot be over-

emphasized and their value is highly questionable.

Professional issues are raised by our findings, including

nursing skill and competence in skin assessment, documen-

tation and record-keeping. The UK Nursing and Midwifery

Council (NMC) states that Registered Nurses ‘have a duty of

care to patients and clients, who are entitled to receive safe

and competent care’ (NMC 2002a, p. 3) and should be able

to demonstrate ‘full account of your assessment and the care

you have planned and provided’ (NMC 2002b). The Inter-

national Council of Nurses (ICN 1997, p. 44) defines

competence as ‘a level of performance demonstrating the

effective application of knowledge, skill and judgement’.

Specific competencies include: accurately interpreting objec-

tive and subjective data and their significance for safe delivery

of care; carrying out relevant and systematic health and

nursing assessment; analysing, interpreting and documenting

data accurately; and evaluating data to modify care planning

(ICN 2003).

The problem of poor standards of nursing documentation

are highlighted by quality assurance and research reports

(Gunningberg et al. 2000), but our results raise fundamental

questions about nursing practice in this area of care. It is

unclear whether poor nursing documentation is related to

lack of time and attention to skin assessment, nursing

competence and skill in assessing skin, difficulties in making

an accurate diagnosis of pressure ulcer, or simply failing to

document skin assessments clearly.

Our results suggest that the issues relate to both the

nursing competence and skill in assessing skin, and

difficulties in making an accurate diagnosis of a pressure

ulcer. For example, over half [45 of 77 (58Æ4%)] of the

disagreements were associated with only 14 of the 109

(12Æ8%) WNs and a small but clinically important number

of skin areas were more than two grades different,

including four pressure ulcers assessed as Grade 3 by one

nurse and Grade 0 or 1a by another. This raises questions

about the competency and skill of nurses in assessing skin.

However, there were also a clinically important number of

patients where the CRN recorded a Grade ‡2 pressure

ulcer when the WN did not (24 patients, 6Æ6% of the 362

patients), and the WN recorded a pressure ulcer when the

CRN did not (14 patients, 3Æ9% of the 362 patients). This

suggests that the diagnosis of a pressure ulcer may be

difficult to make.

The WNs involved in the study were self-selected and had

received recent ward-level explanation and guidance on skin

assessment and the classification scale used in the trial. They

were able to refer to the scale during skin assessment and were

aware that a concurrent skin assessment was being under-

taken by a CRN. Further investigation exploring methods to

improve the diagnosis of pressure ulcers, assessment of clinical

competency, impact of clinical competency on decision-

making and appropriateness of nursing care interventions.

Conclusions

Overall per cent agreement and Kappa statistics indicate ‘very

good’ and ‘good’ agreement between expert nurses, and

between expert nurses and qualified WN respectively, but

clinically important disagreements in both the diagnosis of

pressure ulcers and skin classification for all grades are

concealed by the high prevalence of normal skin with no skin

changes. The results raise important issues in relation to the

limitations of summary measures for inter-rater agreement,

problems associated with the diagnosis of early pressure

ulcers (both Grade 1b and Grade 2) which affect trial design,

monitoring clinical performance and professional account-

ability.

The study suggests that, even when a pressure ulcer is

defined as a Grade 2 skin lesion, there are important

differences in the reporting of ulcers by qualified WN and

expert nurses. This level of disagreement is further increased
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if the pressure ulcer definition includes non-blanching

erythema. From a trial design perspective, the level of

disagreement in assessing non-blanching erythema justifies

the PRESSURE Trial endpoint defined as a Grade 2 skin

lesion. In relation to monitoring clinical performance, we

found important limitations of pressure ulcer reporting by

clinical staff. The results suggest that further investigation

exploring the most appropriate pressure ulcer definition for

practical applicability and assessment of clinical competency

in this field is required.
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