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Appendix J: Excluded clinical studies 


J.1 Pressure ulcer prevention 


J.1.1 Risk assessment (prognostic) 


Reference Reason for exclusion 


Anthony 2008 Cross-sectional study 


Anthony 2010 No qualitative systematic review 


Ayello 2012 Discussion paper 


Balzer 2007 Cross-sectional study 


Bergstrom 2005 Letter 


Bergquist 2001 Retrospective cohort study and community care 


Bolton 2007 Abstract; insufficient information 


Bolton 2007 No prospective cohort study 


Boyle 2001 Patients with pressure ulcer at start included 


Brown 2004 No qualitative systematic review 


Cowan 2012 Retrospective study 


Cox 2012 Review 


De Brauwer 2012 Pressure ulcers not reported separately 


Defloor 2004 Patients with pressure ulcer  at start included 


Fernandes 2008 No predictive validity 


Franks 2003 No prospective cohort study 


Gadd 2012 Narrative review  


Gherghina 2011 No predictive validity 


Gold 2012 Analysis only conducted for all complications, not 
pressure ulcer s alone 


Gray 2004 Report 


Gunningberg 1999 Patients with pressure ulcer  at start included 


Hagisawa 1999 Patients with pressure ulcer  at start included 


Halperin 2012 Not pressure ulcer  outcome 


Harris 2010 Abstract; insufficient information 


He 2012 Systematic review of a subgroup; reference list 
screened 


Iranmanesh 2012 No predictive validity 


Justo 2011 Retrospective study 


Kim 2006 Case-control 


Kring 2007 No prospective cohort study 


Matuo 2008 Abstract; insufficient information 


Mertens 2008 Cross-sectional study 


Mertens 2010 Cross-sectional study 


Mitchell 2004 No prospective cohort study 


Montague 2009 Abstract; insufficient information 


Nonnemacher 2009 Patients with pressure ulcer  at start included 
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Reference Reason for exclusion 


Okuwa 2005 No risk assessment tool 


Papanikolaou 2003 Cross-sectional study 


Poss 2010 Patients with pressure ulcer  at start included 


Price 2005 No predictive validity 


Quesada 2009 No predictive validity 


Reynolds 2006 No risk assessment tool 


Saleh 2009 Patients with pressure ulcer  at start included 


Schoonhoven 2005 No prospective cohort study 


Serpa 2011 No predictive validity 


Sever 2012 Analysis only conducted for all complications, not 
pressure ulcers alone 


Sharp 2006 No prospective cohort study 


Stausberg 2011 Comment 


Stotts 2007 No prospective cohort study 


Suddaby 2006 Not only pressure ulcers 


Tannen 2010 Cross-sectional study 


Tescher 2012 Retrospective study that focused on subscales 


Teslim 2012 Only concerned with subscores 


Thompson 2005 No qualitative systematic review 


Thorn 2013 Not pressure ulcer s 


Walsh 2011 No qualitative systematic review 


Webster 2007 Patients with pressure ulcer  at start included 


Willock 2009 Patients with pressure ulcer  at start included 


J.1.2 Risk assessment (clinical effectiveness) 


No studies were excluded. 


J.1.3 Skin assessment (prognostic) 


No studies were excluded. 


J.1.4 Skin assessment (clinical effectiveness) 


No studies were excluded. 


J.1.5 Repositioning 


Reference Reason for exclusion 


Adelson 1997 Guideline 


Anon 2006 Abstract 


Balaguer 2013 Not relevant to pressure ulcers 


Bergstrom 1996 Not specific to repositioning question 


Buss 2002 Literature review 


Clark 1998 Literature review 


Colin 1996a Not an RCT; outcomes do not match protocol 


Colmenero 2012 Abstract 
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Reference Reason for exclusion 


Curley 2005 Linked to Fineman 


Defloor 1999 Not an RCT; outcomes did not match protocol 


Defloor 2000 Not relevant to repositioning question 


Defloor 2000a Not an RCT; outcome do not match protocol 


Defloor 2005 Sub-population of included trial (Defloor 2005B) 


Gattinoni 2001 Could not separate participants who already had 
pressure ulcers with those who did not on study 
entry. 


Groah 2011 Not an RCT 


Guerin 2004 Not relevant to pressure ulcers 


Harada 2002 Not an RCT 


Helme 1994 Not an RCT 


Jan 2010 Not an RCT, outcomes do not match  protocol 


Knox 1994 Not an RCT; outcomes do not match protocol 


Knox 1999 Outcomes do not match protocol 


Krapfl 2008 Systematic review, with little detail for extractions 


Mayrovitz 1999 Not an RCT; outcomes do not match protocol 


Moore 2009 Abstract 


Moore 2010 Abstract 


Moore 2012 Systematic review of repositioning for treatment 
rather than prevention 


Moore 2012b Repositioning for treatment rather than prevention 


Moysidis 2011 Devices rather than repositioning 


Paratz 2002 Abstract 


Peterson 2008 Not an RCT, outcomes do not match protocol 


Preston 1998 Not an RCT 


Rich 2011 Not an RCT 


Seiler 1986 Not an RCT;  outcomes do not match protocol 


Sideranko 1992 Devices rather than repositioning 


Silverthorn 2011  


Sprigle 2010 Not an RCT 


Tongyoo 2006 Not an RCT, not pressure ulcer outcomes.   


J.1.6 Skin massage 


Reference Reason for exclusion 


Arashi 2012  Non-randomised trial 


J.1.7 Nutritional supplementation and hydration strategies 


Author/title REF ID  Reason for exclusion 


Ek 1987 Only outcome given is incidence of pressure sores, 
but this is given as 9.9% in the experimental and 12% 
in the control group.  There are no details of how 
many patients were in the experimental and control 
groups.  Is linked to Larsson 1990 but it has a 
different number withdrawn so don’t think figures 
can be used as the denominator for this outcome.    
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Author/title REF ID  Reason for exclusion 


Gallart 2010 Abstract 


Geeganage2012  A Cochrane review found during re-run searches, not 
only looking at pressure ulcers and does not add 
anything extra to the review (relevant papers 
included in this review).   


Larsson 1990 None of our outcomes except mortality 


Neander2004 Abstract 


Okuwa2009 Abstract 


Sampson2009 Cochrane review but did not include RCTs. 


Stratton2012  Abstract 


Vanstijn2013  Not pressure ulcers 


J.1.8 Pressure redistributing devices 


Reference Reason for exclusion 


Allen 1993 No clinical outcomes, only interface pressure 
recorded 


Andrews 1989 Did not fulfil study design criteria 


Ballard 1997 Data recorded were comfort data; no pressure ulcer 
outcomes 


Barhyte 1995 Did not fulfil study design criteria. No data presented 


Bliss 1967 Did not fulfil study design criteria. Patients were 
recruited to the trial on the basis of their risk score 


Bliss 1995 Whilst 8 surfaces were evaluated in this prospective 
trial, not all surfaces were in the trial at the same 
time, therefore, the surfaces were not truly 
compared with one another contemporaneously.  
Furthermore, it was possible for patients to be re-
randomised back into the study, which occurred 
frequently, with a total of 457 mattress trials 
reported for only 238 patients.  The data were not 
presented by patient only by mattress trial.  


Duplicate citation of Bliss 1994 [conference abstract] 


Braniff-matthews 1997 Healing and prevention outcome data were not 
separated. 


Brienza 2001 Study of pressure measurement 


Buchner 1995 Did not fulfil study design criteria. Criteria for anti-
decubitus management not reported and decided by 
nurses.  Number of pillows provided to third arm of 
the study was limited and not given to all 
participants. 


Cadue 2008 More relevant to heel ulcer review.   


Chaloner 2000 Did not fulfil study design criteria, randomisation 
corrupted, authors reported that randomisation was 
compromised on the basis of bed availability 


Colin 1996 No clinical outcomes recorded; only measurements 
taken were for transcutaneous oxygen tension 


Conine 1991 Did not fulfil study design criteria 


Deboisblanc 1993 Outcome incidence of pneumonia, no pressure ulcer 
outcomes 
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Reference Reason for exclusion 


Defloor 1997 Compared turning 


Defloor 2000 Did not compare surfaces 


Defloor 2004 Compared turning 


Dellavalle 2001 Outcome of interface pressure 


Economides 1995 Wound breakdown rather than pressure ulcers 


Ewing 1964 Outcomes not reported clearly.   


Flam 1995 Outcome skin temperature and skin moisture level, 
no pressure ulcer outcomes 


Fleischer 1997 Did not fulfil study design criteria 


Geelkerken 1994 Did not fulfil study design criteria. No data 
presented. 


Gentilello 1988 More relevant to repositioning review 


Gilagudo 2009 Outcome measure of interface pressure  


Gilcreast 2005 More relevant to heel ulcer review.   


Gray 2008 Not an RCT, but a clinical audit 


Grindley 1996 Patients were crossed between intervention groups 
at 3 days. Outcome used was the assessment of 
patient comfort. 


Gunningberg 1998 Did not fulfil study design criteria. Study of risk 
calculation rather than prevention 


Haalboom 1994 Did not fulfil study design criteria 


Hampton 1998 Did not fulfil study design criteria 


Hawkins 1997 Did not fulfil study design criteria 


Heyneman 2009 Meta-analysis of 2 previously published RCTs 
(Vanderwee 2005; Vanderwee 2007). Vanderwee 
2005 already  included in this review. Vanderwee 
2007 excluded as it is a turning trial 


Holzgreve 1993 Full paper unavailable. Insufficient information to 
assess 


Huang 2009 Evaluated dressings 


Inman 1999 Comparison of a bed rental versus a bed purchase 
strategy, not a comparison of surfaces 


Jacksich 1997 Did not fulfil study design criteria 


Jesurum 1996 Did not fulfil study design criteria 


Koo 1995 Did not fulfil study design criteria, study of interface 
pressure in healthy volunteers 


Marchand 1993 Did not fulfil study design criteria, was a 
retrospective chart audit 


Mcmichael 2008 Outcome measure of interface pressure 


Neander 1996 Paper in german – translator state it was not an RCT. 
There were no data on how the decision to include 
patients in the control and intervention groups was 
made 


Ooka 1995 Did not fulfil study design criteria, convenience 
sample used 


Phillips 1999 N of 1 trial design, only one participant in the trial 


Regan 1995 This study reported an audit of pressure ulcer 
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Reference Reason for exclusion 


incidence after implementation of a comprehensive 
pressure ulcer policy; it is not a prospective RCT 


Reynolds 1994 This study Did not fulfil study design criteria 


Rosenthal 1996 Did not fulfil study design criteria. Outcome measure 
of interface pressure 


Scott 1995 Insufficient information available to make a decision 


Scott 1999 No clinical outcomes, healthy volunteer study of 
interface pressures 


Scott 2000 Not an RCT of beds and mattresses 


Stoneberg 1986 Historical control group 


Suarez 1995 Controlled clinical trial which recorded only pressure 
measurements 


Summer 1989 More relevant to repositioning review 


Takala 1994 Not an RCT, outcome measure of interface pressure 


Thomas 1994 Did not fulfil study design criteria 


Timmons 2008 Did not fulfil study design criteria. Review of a 
product not a trial 


Torraibou 2002 Evaluated dressings 


Turnage-carrier 2008 Outcome measure of interface pressure 


Tymec 1997 More relevant to heel ulcer review.   


Vanderwee 2007 Compared turning 


Vanderwee 2008 Literature review of previously conducted studies 


Wells 1984 Only recorded interface pressure measurements 


Wild 1991 Interface pressure measurements 


Zernike 1997 Incidence of pressure ulcers not reported 


Zernike 1994 Unable to assess due to information in research 
paper. Email address provided was no longer valid 
and we were unable to find other contact details. 


J.1.9 Pressure redistributing devices for the prevention of heel ulcers 


Reference Reason for exclusion 


Aronovitch 1998 Ordered for devices for prevention review 


Bain 2011 Abstract 


Bales 2012 Literature review 


Berthe 2007 Ordered for devices for prevention review 


Brienza 2010 Ordered for devices for prevention review 


Brown 2000 Ordered for devices for prevention review 


Chaloner 2000 Ordered for devices for prevention review 


Cheneworth 1994 Literature review 


Conine 1990a Heel pressure ulcers data given but not by patient. 


Defloor 2000b Not our outcomes 


Dekeyser 1994 Not our outcomes 


Eksteen 2006 Not an RCT 


Erratum 1993 Study which erratum was included was not in this 
review 
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Reference Reason for exclusion 


Evans 2009 Not an RCT/abstract not freely available 


Ewing 1964 Cochrane excluded as it was considered too small 
and suffering from risk of bias to the extent that its 
results could not be regarded as valid. Does not 
mention pressure ulcers but ‘reddening of skin of 
heels and ankles’. 


Fawcett 2005 Paper not available 


Ferrell 1995 Economic study 


Finnegan 2008 Not our outcomes 


Gil-agudo 2009 Not our outcomes 


Gonzalez della valle 2001 Not our outcomes 


Goossens 2008 Not our outcomes 


Grindley 1996 Not our outcomes 


Grisell 2008 Ordered for devices for prevention review 


Gunningberg 2000 Heel pressure ulcers data given but not by patient. 


Haisma 2007 Not relevant to review 


Hampton 2012 Not our outcomes 


Heyneman 2009 Pooled 2 RCTs (which were included in review) 


Huang 2011 Not our outcomes 


Huber 2008 Not our outcomes 


Ismail 2001 Ordered for devices for prevention review.  But the 
paper states that ‘those who developed pressure 
sore were not turned at night’ unclear if just these 
patients or all patients.   


Jan 2011 Not RCT 


Jolley 2010 Ordered for devices for prevention review 


Junkin 2009 Systematic review 


Lockyer-stevens Not a relevant intervention 


Macfarlane 2006 Ordered for the devices for prevention review 


Makhsous 2009 Ordered for devices for prevention review 


Mayrovitz 2003 Not an RCT 


Mayrovitz 2004 Not an RCT 


Mcinnes 2012 Ordered for devices for prevention review 


Milne 2011 Abstract not freely available 


Mistiaein 2010 Ordered for devices for prevention review 


Mistiaen 2008 Cost-effectiveness study protocol 


Mistiaen 2010 Ordered for devices for prevention review 


Pinzuri 1991 Not an RCT 


Rafter 2011 Not relevant to review 


Russell 2000 Ordered for devices for prevention review 


Russell 2003 Ordered for devices for prevention review 


Scott 1999 Ordered for devices for prevention review 


 Scott 1999 Ordered for devices for prevention review 


Silverthorn 2011 Not pressure ulcers 


Simms 2011 Abstract 
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Reference Reason for exclusion 


Sterzi 2003 Ordered for devices for prevention review 


Stone 2011 Abstract 


Taccone 2009 Not relevant to review 


Van leen 2011 Ordered for devices for prevention review 


Vermeiden 2009 Not relevant to review 


Vuolo 2010 Not a relevant comparison 


Vyhlidal 1997 Heel pressure ulcers data given but not by patient. 


Williams 1995 Zernike 1994 study which did not include our 
outcomes 


Zernike 1994 Not our outcomes 


Zernike 1997 Not our outcomes 


J.1.10 Barrier creams 


Reference Reason for exclusion 


Anthony 1985 No relevant outcomes and does not match review 
question. 


Baatenburg 2004 No relevant outcomes and does not match review 
question (treatment of pressure ulcers not 
prevention) 


Bale 2004 Incorrect study design (pre and post intervention 
study) 


Barton 1976 Intervention does not match protocol (Intramuscular 
injection) 


Bauer 2007 Abstract 


Beeckman 2009 Literature review 


Beeckman 2011 No relevant outcomes and does not match review 
question 


Bliss 2007 Incorrect study design (non-randomised trial) 


Brett 2007 Incorrect study design (laboratory testing of product, 
not RCT) 


Byers 1995 No relevant outcomes and does not match review 
question 


Chiari 2012 Foreign language study 


Colin 2007 Unable to locate paper 


Corcoran 2013 Literature review 


Dealy 1995 Incorrect study design (non-randomised trial) 


Declair 1997  Incorrect study design (non-randomised trial) 


Draelos 2000 No relevant outcomes and does not match review 
question 


Duimel 2003 Abstract only (abstract of a planned trial, not 
including results) 


Duimel 2003a Management of pressure ulcers rather than 
prevention 


Duimel 2008 Incorrect study design (non-randomised trial) 


Duimel-peters 2007 Intervention does not match review question. 


Fankhanel 2009 Abstract 
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Reference Reason for exclusion 


Flynn 2011 Incorrect study design (non-randomised trial) 


Gallart 2010 Abstract only (no English language paper available 
for full results) 


Garciagonzales 2002 Abstract 


Goldemeier 1997 Foreign language 


Gozen 2011 Abstract 


Guest 2011 Systematic review – question does not match the 
protocol 


Health quality Ontario Guideline 


Hodgkinson 2005 Systematic review – question does not match the 
protocol 


Hofman 1994 Management of pressure ulcers rather than 
prevention 


Hoggarth 2005 Incorrect study design (non-randomised trial) 


Hollingworth 2008 Incorrect study design (non-systematic review) 


Houwing 2008 Comparison does not match review question 


Hughes 1962 Incorrect study design (non-randomised trial) 


Hunter 2003 Incorrect study design (non-randomised trial) 


Jones 2012 Incorrect study design (non-systematic review) 


Kennedy 1996 No relevant outcomes and does not match review 
question. 


Koerner 2011 Abstract 


Kuisma 1987 No relevant outcomes and does not match review 
question. 


Lambert 2012 Systematic review – question does not match the 
protocol 


Lewis 2002 Intervention does not match protocol (comparison 
of skin care protocols which includes a number of 
different elements and so effect of barrier cream 
unable to be isolated) 


Lopez 2004 Same study as Bou2005 


Milward Abstract 


Nakagami 2007 Intervention does not match protocol (dressing 
rather than barrier cream) 


Nazarko 2007 Incorrect study design (non-systematic review) 


Niazi 2010 Abstract 


Sugama 2012 No relevant outcomes and does not match review 
question (treatment of incontinence associated 
dermatitis not prevention) 


Torrance 1981 Incorrect study design (non-systematic review) 


Visscher 2009 Intervention does not match protocol (Wipe with 
minimal topical barrier protection) 


Watkin 1987 Abstract; management of pressure ulcers rather 
than prevention 


Whittingham 1998 Incorrect study design (non-randomised trial) 


Wiren 2009 No relevant outcomes and does not match review 
question. 
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Reference Reason for exclusion 


Wolfman 2010 Unable to locate paper. 


Wright 1998 Incorrect study design (non-randomised trial) 


Zehrer 2004 Incorrect study design (non-randomised trial) 


Zehrer 2005 No relevant outcomes and does not match review 
question. 


Zeron 2007 Management of pressure ulcers rather than 
prevention 


Zimmaro 2006 Incorrect study design (non-randomised trial) 


J.1.11 Information for patients and carers 


Reference Reason for exclusion 


Alamgir 2009  Not pressure ulcers 


Benbow 1996a  Not a qualitative study 


Dorsett 2008. Not patient/carer education 


Eisenberger 2004  Informants are healthcare professionals not 
patients/carers 


Fagan 1996b. Not a qualitative study 


Fox 2002.  Not pressure ulcers 


Gelis 2012. Not a qualitative study 


Gelis 2012a.  Not a qualitative study 


Gelis 2011. Not a qualitative study 


Gibson 2002. Not what information patients/carers required to 
prevent ulcers 


Houlihan 2011 Not a qualitative study 


Kapp 2010.  Not what information patients/carers required to 
prevent ulcers 


Mudzi 2001.  Not a qualitative study 


Oliveira 2011.  Not a qualitative study 


Petrella 2005.  Not a qualitative study 


Sebern 1996.  Not what information patients/carers required to 
prevent ulcers 


Thiyagarajan 1984. Not what information patients/carers required to 
prevent ulcers 


Vanloo 2010.  Not a qualitative study 


Wall 2005.  Not a qualitative study 


Winkler 2002.  Not a qualitative study 


Yasenchak 1993 Not a qualitative study 


Yumang 2009.  Not pressure ulcers 


J.1.12 Training and education for healthcare professionals 


Reference Reason for exclusion 


Adejumo 2010  Not education/training 


Anon 2012  Not a qualitative study 


Barth 2012  Not a qualitative study 


Baxter 2008  Not education/training 
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Reference Reason for exclusion 


Bergquistberinger 2011  Not education/training 


Black 2010  Not a qualitative study 


Cowman 2012. Not a qualitative study 


Davies 1998a. Not a qualitative study 


Dellefield 2008.  Not prevention of pressure ulcers 


Farren 2011a  Not a qualitative study 


Funkesson 2007. Not education/training 


Goldsworthy 2008 Not education/training 


Harris 2010. Not qualitative study of education/training 


Judge 2011  Abstract 


Kwong 2011.  Not qualitative study of education/training 


Law 2003. Not qualitative study of education/training 


Maylor 2001a.  Not a qualitative study 


Maylor 2012. Not a qualitative study 


Rosengren 2012. Not education/training for prevention of pressure 
ulcers 


Scott 2011.  Not a qualitative study 


Spilsbury 2008.  Not education/training for prevention of pressure 
ulcers 


Stephens 2012. Not education/training for prevention of pressure 
ulcers 


Stevenson 2004a. Not a qualitative study 


Taylor 2001.  


  


Not a qualitative study of education/training for 
prevention of pressure ulcers 


Thornton 2007.  Not a qualitative study 


J.2 Pressure ulcer management 


J.2.1 Ulcer measurement 


Reference Reason for exclusion 


Sarhan 2010 Not measuring pressure ulcers 


Ferrell 1997 Review article, not an evaluation. 


Rennert 2008 Not our outcomes 


Treuillet 2009 Wounds not pressure ulcers 


Russell 2006 Not measuring pressure ulcers 


Mayrovitz 2009 Wounds not pressure ulcers 


Rennert 2009 Not measuring pressure ulcers 


Firooznia 1982 Did not include any of our critical outcomes 


Clark 1989 Did not include any of our critical outcomes 


Aoi 2009 Did not include any of our critical outcomes 


Kosaka 2004 Correspondence with description of measurement 
instrument; not an evaluation. 


Bohannon 1983 Did not include any of our critical outcomes 


Hendrix 1981 Did not include any of our critical outcomes 
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Reference Reason for exclusion 


Berman 2009 Abstract 


Louis 1992 Did not include any of our critical outcomes 


Lowie 2008 Abstract 


Schwartz 1991 Aim not measuring pressure ulcers 


Firooznia 1983 Did not include any of our critical outcomes 


Peters 2000 Commentary 


Andersen 2008 Did not include any of our critical outcomes 


Russell 2002 Did not include any of our critical outcomes 


Deprez 2007 Did not include any of our critical outcomes 


Romenelli 2007 Brief descriptive review 


Wendelken 2003 Brief descriptive review 


Musser 2009 Abstract 


Nishimura 2011 Abstract 


Halstead 2003 Did not include any of our critical outcomes 


Iizaka 2011 Not measuring pressure ulcers 


Ueta 2011 Did not include any of our critical outcomes 


Harris 2010 Wound assessment tool that did not focus on 
measurement. Did not include any of our critical 
outcomes 


Houghton 2000 Recruited various wound types (leg ulcers, foot 
ulcers and pressure ulcers).  Majority were leg and 
foot ulcers and no separate data for pressure ulcers. 


Plassman 1998 Wounds not pressure ulcers. 


J.2.2 Categorisation 


Reference Reason for exclusion 


Allcock 1994 Grading tool not on protocol 


Allman 1995 No relevant outcomes 


Allman 1997 Review 


Alves 2006 Poster 


Andersen 2008 No assessment of relevant outcomes 


Arnold 1998 No useable outcomes 


Ayello 2010 Information document 


Baath 2008 Categorisation tools not on protocol 


Barbenel 1997 Unclear outcomes and non-protocol tools used 


Baumgarten 2009 Not about categorisation – instead concerned with 
whether an ulcer is present or not present. 


Bergquist 1999 No relevant outcomes 


Bergquist 2001 Concerned with prediction of pressure ulcers, not 
categorisation 


Bergquist-Beringer 2009 Qualitative study 


Bergquist-Beringer 2011 Tool not on protocol 


Bergstrom 1996 Non protocol tools (Braden) 


Bergstrom 1998 Non protocol tools (Braden) 


Black 2007 No categorisation analysis 
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Reference Reason for exclusion 


Black 2007 No categorisation analysis 


Black 2007 No categorisation analysis 


Black 2007 No categorisation analysis 


Bours 2002  Non protocol tools (Braden) 


Bours 1999 Non protocol tools (Braden and another un-named 
tool) 


Braden 1994 Non protocol tools (Braden) 


Briggs 2006 Outcomes not in a useable format 


Briggs 2011 Opinion piece 


Bruce 2012 Review 


Carlson 1999 No analysis of categorisation 


Estocado 2011 No categorisation analysis 


Evans 2009 Abstract 


Evans 2007 Information piece 


Ferrell 1995 Non protocol tools (Sessing) 


Feuchtinger 2007 Non protocol tools (Norton, Braden) 


Gajewski 2007 Bayesian modelling study – no useable outcomes 


Gawron 1994 Non protocol tools (Braden) 


George-Saintilus 2009 Focussed on clinical observation 


Groeneveld 2004 No categorisation analysis 


Gunes 2009 No protocol outcomes 


Gunningberg 2009 No categorisation analysis 


Gunningberg 2006 No categorisation analysis 


Gupta 2009 No assessment of relevant outcomes 


Guy 2007 Review document 


Halfens 2001 No categorisation analysis 


Hill 2009 No outcomes relevant to protocol 


James 2010 Prevalence data only 


Konishi 2008 Predictive outcomes only 


Kottner 2009 Review document 


Kottner 2009 No categorisation analysis 


Kottner 2009 Systematic review – all papers ordered and perused 


Kwong 2005 Non protocol tools (Norton, Braden) 


Lardenoye 2009 Opinion piece 


Levine 2011 Information article 


Levine 2010 Information article 


Localio 2006 Binary grading (pressure ulcer / no pressure ulcer) 
only 


Lyder 1999 Non protocol tools (Braden) 


Lynn 2007 No categorisation information 


Mahoney 2011 Not about categorisation of pressure ulcers – instead 
about differentiating pressure ulcers from other 
types of ulcer. 


Moore 2011 No categorisation analysis 
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Reference Reason for exclusion 


Nixon 2007 No relevant outcomes 


Noonan 2006 Non protocol tools (Braden) 


Rafter 2008 Tool not in protocol 


Santangelo 2009 No categorisation analysis 


Schoonhoven 2007 No categorisation analysis 


Schoonhoven 2002 No analysis relevant to categorisation 


Schoonhoven 2002 No categorisation analysis 


Schoonhoven 2002 Unclear which tool is assessed 


Shojaei 2008 No categorisation analysis 


Stausberg 2007 Tool not on protocol 


Sterner 2011 Tools not on protocol  


Stewart 2009 Review 


Sun 2011 Statistical information article 


Talley 2010 Not relevant to review question 


Thurs 2009 Information article 


van Lis 2010 Review 


Vanderwee 2007 Non protocol tools (Braden) 


Vanderwee 2006 Only analysed a single grade 


Vanderwee 2005 Non protocol tools (Braden) 


Verdu 2003 Grading system unclear 


Vogel 2012 abstract 


Vowden 2009 No categorisation analysis 


Warner 1986 Non protocol tools (Norton) 


Young 2011 Tool not on protocol 


Young 2012 Health economics model based on estimates from 
other studies 


Young 1996 Review article 


Zulkowski 2009 Information article 


J.2.3 Nutritional supplementation and hydration strategies 


Reference Reason for exclusion 


Stratton 2005  Review.  


Brewer 2004  Not an RCT. 


Myers 1990  Not included in Cochrane or old guideline.  
Nutritional supplementation was not clearly 
described.   


Starke 2011   Not pressure ulcers 


Thibaut 2011  Systematic review which did not look at pressure 
ulcers.   


Rypkema 2004  Cost-effectiveness study. 


Gray 2003a  Review   


Yamamoto 2009  Not an RCT – retrospective study.   


Heyman 2008  Not an RCT 
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J.2.4 Pressure redistributing devices 


Reference Reason for exclusion 


Bennett 1998 Authors did not report treatment data: “too few 
patients with existing pressure ulcers were treated 
for too short a period of time to assess the effect of 
low-air-loss hydrotherapy on pressure sore healing” 


De Roche 2004 Ulcers had been surgically closed and, therefore, 
were post-surgical wounds 


Finnegan 2008 Ulcers had been surgically closed and, therefore, 
were post-surgical wounds 


Gardner 2008 Not investigating pressure ulcer treatment. Outcome 
measure of interface pressure. 


Hardin 2000 Not an RCT, measured interface pressure and 
included a retrospective chart audit 


Lazzara 1991 Participants did not have existing pressure ulcers 


Marchand 1993 Retrospective chart audit 


Meyers 2008 Study did not investigate the treatment of pressure 
ulcers 


Prebio 2005 Unclear of baseline number of pre-existing pressure 
ulcers 


Rosenthal 1996 Study investigated interface pressures 


Rosenthal 2003 Treatment outcomes were inadequately reported. 
Process of randomisation may have introduced bias 


Stoneberg 1986 Participants did not have existing pressure ulcers 


Timmons 2008 Not an RCT, but a product review 


Hayes 2010 Abstract 


Anon 2011B Abstract 


Mistiaen 2010B Prevention not treatment.  Economic paper 


Rafter 2011 Not an RCT 


Demarre 2010 Prevention not treatment 


McInnes 2012 Prevention not treatment 


Moysidis 2011 Prevention not treatment 


Iyun 2012 Not an RCT 


Demarre 2010 Prevention not treatment 


Mistiaen 2010A Prevention not treatment. Abstract 


Michaluk 2010 Not an RCT 


Sprigle 2010 Prevention not treatment 


Brienza 2010 Prevention not treatment 


House 2010 Not an RCT 


Lotan 2010 Not an RCT 


Malbrain 2010 Study included patients with and without pressure 
ulcers.  Only 9 patients had pressure ulcers.   


Van Leen 2011 Prevention not treatment 


Donnelly 2011 Prevention not treatment 


Milne 2011 Abstract 


Koerner 2011 Abstract 


Stone 2011 Abstract 
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Reference Reason for exclusion 


Mistiaen 2010c Prevention not treatment 


Tang 2010 Abstract 


Jan 2011 Not an RCT 


Mastrangelo 2010 Abstract 


Soares 2012A Not an RCT 


J.2.5 Adjunctive therapies 


Hyperbaric oxygen therapy 


Reference Reason for exclusion 


Black 2000 Not relevant to this review 


Chiu 2006 Not relevant to this review 


Courville 1998 Not a relevant study design 


Depenbusch 1972 Not a relevant study design 


Edsberg 2002 Not a relevant study design; combination of HBOT 
and electrical stimulation 


Eltorai 1981 Not a relevant study design 


Fischer 1966 Abstract 


Fischer 1969 Not a relevant study design 


Fischer 1970 Not a relevant study design 


Gray 2006 Systematic review of wounds 


Kranke 2012 Wounds not pressure ulcers 


Niinikoski 2004 Literature review 


Roeckl-wiedmann 2005 Systematic review on wounds  


Rosenthal 1971 Inadequate randomisation ‘three patients who were 
selected randomly served as controls’. 


Sahni 2003 Literature review 


 Thackham 2008 Systematic review of wounds  


Torelli 1973 Not a relevant study design 


Villanueva Abstract 


Electrotherapy 


Reference Reason for exclusion 


Sheffet 2000  Not a systematic review 


 Karba 1997  Wounds not pressure ulcers 


Gupta 2009  Electromagnetic not electrotherapy 


Schubert 2001  Phototherapy not electrotherapy 


Gentzkow 1993  Not an RCT 


Gardner 1999  Meta-analysis which included RCTs and non-RCTs 
and other wound types 


Ullah 2007  Errors in publication 


Feedar 1991  Mixed ulcer types 


Carley 1985   Mixed ulcer types 


Gault 1976  Mixed ulcer types 
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Negative pressure wound therapy 


Reference Reason for exclusion 


Alfadhli 2009 Not an RCT 


Apelqvist 2008 Diabetic foot wounds, not pressure ulcers 


Ashby 2010 Abstract of pilot RCT.  


Ashby 2011 Abstract 


Baharetstani 2008 Not an RCT 


Cadth 2012 Systematic review, which did not add any more 
details to review 


Debruin 2008 Not relevant to review. 


Delaat 2011 Wounds, not just pressure ulcers 


Greer 1999 Abstract of an RCT in progress. 


Gregor 2008 Systematic review, which did not add any more 
details to review 


Joseph 2000 Wounds, not just pressure ulcers 


Mody 2008 Wounds, not just pressure ulcers 


Niezgoda 2004 Abstract 


Pham 2003 Systematic review, which did not add any more 
details to review 


Suissa 2011 Meta-analysis of NPWT for wounds, not just 
pressure ulcers 


Vikatmaa 2008 Systematic review, which did not add any more 
details to review 


Webster 2012 Not pressure ulcers 


Wild 2008 2 different methods of vacuum sealing 


Xie 2010 Systematic review, which did not add any more 
details to review 


Zhang 2012a Foreign language 


J.2.6 Debridement 


Reference Reason of exclusion 


Agren 1985 Intervention: no debridement, but autolytic 
debridement enhancement 


Alvarez 2002 Same study as in Alvarez 2000 but less complete 
outcome reporting (no critical outcome) 


Alvarez 2003 Inadequate study design 


Bale 1998 Intervention: no debridement, but autolytic 
debridement enhancement 


Bass 2007 Inadequate study design 


Bello 2000 Inadequate study design 


Colin 1996 Intervention: no debridement, but autolytic 
debridement enhancement 


Cullen 2009 Inadequate study design 


Martin 1996 Intervention: no debridement, but autolytic 
debridement enhancement 


Milne 2011 Other (only abstract, no full text) 


Settel 1969 Essential information to assess quality is missing (no 
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Reference Reason of exclusion 


information about control and experimental group, 
no information about placebo, no information about 
protocol); author developed the experimental 
product; language is very coloured. 


Van Leen 1994 Inadequate study design 


Varma 1973 Outcome 


Larval therapy 


Reference Reason of exclusion 


Bolton 2006 Inadequate study design 


Fiorini 2012 Inadequate study design 


Gilead 2012 Inadequate study design 


Greene 2008 Inadequate study design 


Lee 2011  Inadequate study design 


Lee 2011a Inadequate study design  


Mumcuoglu 1999 Inadequate study design 


Tanyuksel 2009 Inadequate study design 


J.2.7 Systemic antibiotics 


RCTs 


Reference Reason of exclusion 


Baker 1981 Design (not an RCT)  


Culter 1994 Design (not an RCT, no comparison) 


O’Meara 2000 Design (systematic review) 


O’Meara 2001 Design (systematic review) 


Parish 1984 Outcome: data for patients with pressure ulcers could 
not be extracted 


Parish 1984 Outcome: absence of outcome measures as defined in 
the protocol 


Cohort studies 


Reference Reason of exclusion 


Does metronidazole help leg ulcers and pressure 
sores? 1982 


Design (opinion letter) 


Bacteria & pressure ulcers: the role of silver versus 
traditional antimicrobials... 2002 


Paper could not be retrieved  


Baker 1981 Inadequate design – crossover study. 


Burkhardt 2006 Design (no comparison) 


Cutler 1994 Design (no comparison) 


D’Silva 1983 Outcome (impossible to extract data for pressure 
ulcers) 


Mookhoek 1994 Inadequate study design 


Parish 1984 Outcome: absence of outcome measures as defined in 
the protocol 


Parish 1984a Outcome (impossible to extract data for pressure 
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Reference Reason of exclusion 


ulcers) 


Parish 1989 Inadequate study design 


Romanelli 2003 Inadequate study design 


 


J.2.8 Topical antimicrobials and antibiotics 


Reference Reason for exclusion 


No author - Does metronidazole help leg ulcers 
and pressure sores? 


Not an original study  


Baker 1981 Not an RCT 


Burke 1998 Hydrotherapy 


Cutler 1994 No original study 


Dealey 1995 Not treatment 


Flock 2003 Study on analgesic 


Gerber 1979 No outcome of interest 


Griffiths 2001 Pressure ulcers not reported separately 


Gray 2004 Incontinence associated dermatitis 


Ho 2012 Hydrotherapy 


Janssens 1989 Pressure ulcers not reported separately 


Konya 2005 Not an RCT 


Le Vasseur 1991 Not an RCT 


Maas-Irslinger 2003  No original data 


Naviau 1964 Not an RCT 


Prentice 2004 No pressure ulcers 


Romanelli 2008 Pressure ulcers not reported separately 


Saji 1995 Not an RCT 


Tytgat 1988 Pressure ulcers not reported separately 


Zeppetella 2003 Study on analgesic 


 


J.2.9 Dressings 


Reference Reason of exclusion 


Abbott 1968 Case report 


Baker 1981 Not an RCT 


Banks 1997 Pressure ulcers not reported separately 


Barr 1993 Not an RCT 


Barr 1995 Not an RCT 


Barrois 2007 Not an RCT 


Beele 2010 Pressure ulcers not reported separately 


Bolton  Not a primary study 


Brem 2000 Not an RCT 


Carr 1990 Not an RCT 


Cheneworth 1994 Not an RCT 
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Reference Reason of exclusion 


Diehm 2005 Not an RCT 


Engdahl 1980 Not retrievable 


Fowler 1991 Not an RCT 


Fowler 1981 Not an RCT 


Fu 2002 Pressure ulcers not reported separately 


Gerding 1992 Topical agent 


Gorse 1987 Not an RCT 


Hurd 2009 Not an RCT 


Jones 1997 Case reports 


Kallianinen 2000 


Kalowes 2013 


Keogh2013 


Not an RCT Abstract 


Cochrane protocol not full review 


Kucan 1981 Topical agent 


Leonard 2009 Not an RCT 


Lingner 1984 


Lisco 2013 


Not an RCT  


Abstract 


Lobe 1980 Not an RCT 


Cheung 1996 Abstract proceeding, no full text 


McMullen 1991 Not an RCT 


Meaume 1996 French publication of Sayag  


Mian 1992 Not an RCT 


Moberg 1983 Topical agent 


Motta 1991 Not an RCT 


Motta 2004 Pressure ulcers not reported separately 


Pierce 1994 See Mustoe  


Philbin2013 


Price 2000 


Not an RCT  


No dressing 


Shamimi 2008 Topical agent 


Sibbald 2011 No pressure ulcers 


Smietanka 1981 Not an RCT 


Subbanna 2007 Topical agent 


Takahash 2006 Not an RCT 


Tytgat 1988 Pressure ulcers not reported separately 


Van Leen 1994 Not an RCT 


Walker 2008 


Wild 2012 


Pressure ulcers not reported separately 


Not relevant outcomes 


Wollina 1997 Not an RCT 


Yura 1984 Japanese 


Zur Nieden Oral treatment 


J.2.10 Management of heel pressure ulcers 


Reference Reason for exclusion 


Taylor 1979 Intervention does not match protocol – cleansing 
sponge 
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Reference Reason for exclusion 


Houwing 2008 Prevention not management of heel ulcers 


Cheneworth 1994 Not an RCT 


Collier 2000 Review 


Dekeyser 1994 Outcomes do not match protocol 


Frain 2008 Not an RCT 


Hampton 2010 Not an RCT 


Zernike 1997 Outcomes do not match protocol 


Hampton 2012 Prevention not management of heel ulcers 


Hsu 2013 Prevention not management of heel ulcers, not an RCT 


Kotz 2013 Abstract 


 


Appendix K: Excluded economic studies 


K.1 Pressure ulcer prevention 


K.1.1 Risk assessment 


No studies were excluded. 


K.1.2 Skin assessment 


No studies were excluded. 


K.1.3 Repositioning 


No studies were excluded. 


K.1.4 Skin massage 


No studies were excluded. 


K.1.5 Nutritional supplementation and hydration strategies 


Reference Reason for exclusion 


Banks 2013 No incremental analysis provided - this study 
calculates the total annual cost savings of a nutritional 
intervention for health care providers in Queensland, 
Australia.  


Bayoumi 2008 Pham 2011 is an updated version of this paper. 


 


K.1.6 Pressure redistributing devices 


Reference Comparators Reason for exclusion 


Bayoumi 2008 Current practice vs 
pressure redistributing 
mattress 


This is the same study as PHAM2011A 
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Reference Comparators Reason for exclusion 


Iglesias 2006 Alternating pressure 
replacement mattresses 
Vs alternating pressure 
overlays 


This is the same study as NIXON2006 


Inman 1999 Rented products Vs 
purchased products 


Comparison of rented verses purchased products. 
Both groups included various types of mattresses and 
overlays. 


Trueman and 
Whitehead 2010 


Constant low pressure or 
alternating pressure Vs 
standard foam 


No incremental analysis presented 


K.1.7 Pressure redistributing devices for the prevention of heel ulcers 


Reference Reason for exclusion 


Conine 1990 This was a cost-comparison of devices for the 
prevention of pressure ulcers (not specific to heels).  


Nixon 2006 This was a cost-comparison of devices for the 
prevention of pressure ulcers (not specific to heels).  


 


K.1.8 Barrier creams 


Reference Reason for exclusion 


Bayoumi 2008 Pham 2011 is an updated version of this study. 


Bliss 2007 No incremental analysis provided. 


Narayanan 2005 Only includes nursing labour costs. 


Warshaw 2002 No incremental analysis provided. 


Whittingham & May 1998 Outcomes are Waterlow score and patient 
acceptability – these are of limited use in determining 
cost-effectiveness. 


Zehrer 2004 Clinical outcomes are not reported for all 
interventions, and one group of patients switched 
interventions after 6 weeks of follow up; this may not 
affect the calculation of costs but the clinical 
effectiveness results could be misleading. 


K.1.9 Information for patients and carers 


No studies were excluded. 


K.1.10 Training and education for healthcare professionals 


No studies were excluded. 


K.2 Pressure ulcer management 


K.2.1 Ulcer measurement 


No studies were excluded. 
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K.2.2 Categorisation 


No studies were excluded. 


K.2.3 Nutritional supplementation and hydration strategies 


No studies were excluded. 


K.2.4 Pressure redistributing devices 


Reference Reason for exclusion 


Trueman & Whitehead 2010 No incremental analysis presented 


K.2.5 Adjunctive therapies 


Reference Reason for exclusion 


Philbeck 1999 This study was based in the US in 1999, and does not 
consider quality of life. It is therefore less applicable 
than the included evidence. This analysis was also 
subject to several limitations; for example it is unclear 
how resource use and costs have been calculated, and 
results of effectiveness from the intervention and 
comparator groups are taken from two different 
studies, thus there is no guarantee that the groups are 
comparable. 


 


K.2.6 Debridement 


Reference Comparators Reason for exclusion 


Thomas 2006 Maggots vs conventional 
debridement techniques 


This study uses clinical effectiveness estimates (based 
on assumption) which show a substantially greater 
relative effectiveness of maggots than has been found 
through the systematic review above. In addition the 
cost of maggots quoted in the paper is well below 
current cost of maggot therapy; this study is therefore 
not considered useful on which to base decisions of 
cost-effectiveness. 


K.2.7 Systemic antibiotics 


No studies were excluded. 


K.2.8 Topical antimicrobials and antibiotics 


Reference Comparators Reason for exclusion 


Robson 2000 Growth factors vs. placebo This study only includes the cost of surgically closing 
the wound; cost of the interventions themselves are 
not considered. 


K.2.9 Dressings 


Reference Comparators Reason for exclusion 


Harding 2000 Hydrocolloid dressing 
verses gauze 


Only average cost-effectiveness ratios are presented 


Kerstein 2004 Saline soaked gauze verses Adapted from Kerstein 2001 
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Reference Comparators Reason for exclusion 


hydrocolloid 


K.2.10 Management of heel pressure ulcers 


No studies were excluded.  
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Appendix L: Cost effectiveness analysis 


L.1 Repositioning for the prevention of pressure ulcers  


L.1.1 Introduction 


Pressure relief is crucial for pressure ulcer prevention, and repositioning can be an effective way to 
achieve this. Whilst some individuals are able to reposition themselves, and do so regularly without 
conscious effort, others may require assistance. In clinical practice, the frequency that an individual is 
repositioned depends on a range of factors, including individual risk factors, a person’s clinical 
condition and the experience and availability of staff. Given the significant benefits associated with 
repositioning, the GDG felt that it was important to establish a minimum frequency of repositioning 
for people who are at high risk of developing pressure ulcers. The GDG noted that where assistance 
is required, repositioning can become resource intensive, as multiple members of staff and/or hoist 
equipment may be required. Therefore it is important to establish a minimum frequency of 
repositioning which is clinically and cost-effective. 


One relevant economic evaluation was identified in the review undertaken for this topic.5 The study 
found repositioning using a 30° tilt (left side, back, right side, back) every 3 hours during the night to 
be cost effective compared to repositioning every 6 hours at night using 90° lateral rotation. The 3 
hourly turning was found to be cheaper than 6 hourly turning, as the turns were smaller (and 
therefore required less time and fewer staff), and also more effective, leading to a lower incidence of 
pressure ulcers.  Note that at the time the GDG were prioritising topics for original economic 
analysis, there was no published economic evidence in this topic area. Repositioning was therefore 
identified by the GDG as a priority for new economic analysis.. Economic modelling has been 
undertaken, comparing the cost-effectiveness of various repositioning regimes, based on the clinical 
evidence identified in the systematic review of clinical evidence in Chapter 9. 


L.1.2 Methods 


L.1.2.1 Overview of analysis  


The analysis was based on a key randomised controlled trial identified in the systematic review of 
clinical literature.11 This approach was taken because the clinical evidence identified in the 
systematic review for this question was plagued with confounding factors (such as differential use of 
pressure relieving equipment), and failed to provide clear information on the effectiveness of the 
various repositioning schedules. None of the studies had common comparators, and the majority had 
different populations and different follow up times, thus the interventions could not be reliably 
compared across the trials. The GDG therefore agreed that the most appropriate way forward would 
be to conduct economic analyses of key trials separately; two trials were selected to be modelled,6,11 
based on the applicability of the populations and the interventions to the UK NHS. Note that an 
economic evaluation of the study by Moore and colleagues was subsequently published, thus this 
analysis is based solely on the trial presented by Vanderwee and colleagues. The implication of this 
approach is that the model does not produce an overall answer of which is the cost-effective 
repositioning strategy out of all the possible options, but rather identifies the cost-effective strategy 
within the trial. The results were used to facilitate GDG discussion of the most appropriate 
repositioning schedules. 


Costs were considered from a UK NHS and personal social services perspective and health outcomes 
expressed as quality adjusted life years (QALYs) in accordance with the NICE reference case.7 The 
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time horizon of the model was duration of the trial, or until healing of pressure ulcer. Discounting 
was not undertaken due to the short time horizon.  


Population, intervention and comparator were dictated by the trial, a summary of which is presented 
in Table 1; full details are provided in the evidence table in Appendix G. 


Table 1: Overview of clinical trial 


 Vanderwee 2007
11


 


Setting 84 wards of 16 Belgian elder care nursing homes 


Interventions Intervention 1: 4 hours in a semi-Fowler 30° position and 4 hours in a lateral position 
30°. The semi-Fowler position consisted of a 30° elevation of the head end and the 
foot end of the bed. In a lateral position, the position, the patient was rotated 30°, 
with their back supported with an ordinary pillow.  


 


Intervention 2: Repositioning was the same as above but with 4 hours spent in the 
semi-Fowler 30° position, and 2 hours in lateral 30° position. 


 


Patients in both groups were lying on a visco-elastic foam overlay mattress 


Length of study 5-week study period 


Patient characteristics 


 N 235 


 Age (mean) 84.4 


 % female 83% 


 Risk level All patients had non-blanchable erythema in a pressure area  


Outcomes Incidence of pressure ulcer, severity of pressure ulcer, location of pressure ulcer, time 
to develop pressure ulcer. 


L.1.2.2 Approach to modelling 


Patients in the model received intervention 1 or intervention 2. The key clinical outcome was the 
incidence of pressure ulcers. The proportion of patients developing pressure ulcers in each trial arm 
determined the magnitude of the incremental QALYs. The costs were calculated based on the cost of 
the repositioning strategies themselves, plus the cost of treating the number of pressure ulcers 
which developed.  


Uncertainty 


Where possible, the model was built probabilistically to take account of the uncertainty around input 
parameter point estimates. A probability distribution was defined for each model input parameter 
which was to be modelled in this way. When the model was run, a value for each input was randomly 
selected simultaneously from its respective probability distribution; mean costs and mean 
incremental QALYs were calculated using these values. The model was run repeatedly – 10,000 times 
for the base case, and the results summarised. Sensitivity analyses were run deterministically.  


The way in which distributions are defined reflects the nature of the data, so for example the 
probability of developing a pressure ulcer could be given a beta distribution, which is bounded by 
zero and one, reflecting that probabilities will not be outside this range. Distributions in the analysis 
were parameterised using error estimates from data sources. Details of the distributional parameters 
of variables which were probabilistic are detailed in Table 2.  
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Table 2: Description of the type and properties of distributions used in the probabilistic 
sensitivity analysis 


Parameter 
Type of 
distribution Properties of distribution 


Utility decrement 
associated with a 
pressure ulcer 


Normal Symmetrical around its mean; allows positive and negative 
values.


a
 Derived from mean and variance.  


Probability of developing 
a pressure ulcer 


Beta Bounded between 0 and 1. As the sample size and the 
number of events were specified alpha and beta values 
were calculated as follows: 


Alpha=(number of patients that developed a pressure ulcer) 


Beta=(Number of patients)-(number of patients that 
developed a pressure ulcer) 


a) Note that negative values imply that an individual with a pressure ulcer has higher utility than an individual without; 
whilst this seems unlikely, it is not impossible. The mean estimate of the utility decrement is very close to zero, thus the 
normal distribution was chosen so as to avoid forcing the whole distribution to be one side of zero. The decrement will 
be negative in only a small number of probabilistic iterations, and is unlikely to have a large impact upon the results. 


The following variables were left deterministic (i.e. were not varied in the probabilistic analysis): the 
cost-effectiveness threshold (which was deemed to be fixed by NICE), resource use (including time 
and cost of staff) required to implement each strategy (assumed to be fixed according to national pay 
scales and programme content), and the cost of treating a pressure ulcer, which included an estimate 
of time to healing of pressure ulcer (no error estimate available).  


Various deterministic sensitivity analyses were undertaken to test the robustness of model 
assumptions. In these, one or more inputs were changed and the analysis rerun to evaluate the 
impact on results and whether conclusions on which intervention should be recommended would 
change. Full details can be found in section L.1.5. 


L.1.3 Model inputs 


L.1.3.1 Summary table of model inputs  


Model inputs were based on clinical evidence identified in the systematic review undertaken for the 
guideline, supplemented by additional data sources as required. Model inputs were validated with 
clinical members of the GDG. A summary of the model inputs used in the base-case analyses is 
provided in Table 3. More details about sources, calculations and rationale for selection can be found 
in the sections following this summary table.  


Table 3: Overview of parameters and parameter distributions used in the model  


Parameter description 


Point 


estimate 


Probability 


distribution 


Distribution 


parameters Source  


Cost of pressure ulcer £5,672 Deterministic sensitivity analysis only Dealey et al
3
 


Utility loss from pressure ulcer 0.026 Normal μ = 0.026, σ = 0.008 Soares et al
10


 


Probability of developing pressure ulcer 


Intervention 1 0.16 Beta α = 24, β = 89 Vanderwee et al
11


 


Intervention 2 0.21 Beta α = 20, β = 102 Vanderwee et al
11


 


Cost per position change 


Intervention 1 £11.67 Deterministic sensitivity analysis only See Table 4 


Intervention 2 £11.67 Deterministic sensitivity analysis only See Table 4 
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Parameter description 


Point 


estimate 


Probability 


distribution 


Distribution 


parameters Source  


Position changes per day 


Intervention 1 6 Set by intervention – not varied Vanderwee et al
11


 


Intervention 2 8 Set by intervention – not varied Vanderwee et al
11


 


 


L.1.3.2 Probabilities  


The probability of developing a pressure ulcer under each strategy was taken directly from the trial 
(see Table 2). Data on the severity of the pressure ulcers that developed was not included in this 
analysis. This was because the available utility data does not distinguish between different grades of 
pressure ulcer, and the average cost of pressure ulcers was calculated to reflect the average in the 
UK, rather than those specifically developed in the trials. Mortality was not considered in the model. 


L.1.3.3 Utilities  


A review of the pressure ulcer quality of life literature was undertaken. Unfortunately, data on the 
impact of pressure ulcers on quality of life is limited. Few studies report quality of life outcomes, and 
where they do there are questions over reliability. This is because factors such as limited mobility, 
which would cause someone to score low on a quality of life tool, also make them more likely to 
contract a pressure sore. The implication of this is that individuals with low quality of life may be 
more likely to develop a pressure sore, and it cannot necessarily be inferred that the pressure sore 
has caused the decrease in quality of life. No reliable pressure ulcer specific quality of life tools were 
found, and no mapping studies were found. 


Essex and colleagues4 analyse two studies to identify the impact of pressure ulcers on health related 
quality of life. The first study includes Short Form-36 (SF-36) data for 218 UK patients with pressure 
ulcers (grades 1-4), and 2,289 people without ulcers.  Essex and colleagues adjust for age, sex and co-
morbidities, and find that the presence of a pressure ulcer reduces health related quality of life. 
However, insufficient detail is provided to allow mapping to a preference based measure for use in 
economic evaluation (e.g. the SF-12 or the EQ-5D). The second study was a small pilot study, which 
included 22 patients: 6 patients with pressure ulcers, and 16 patients without pressure ulcers. This 
study reported SF-36 data, and EQ-5D data, and the presence of a pressure ulcer was found to effect 
both health related quality of life (measured by the SF-36), and utility (measured by EQ-5D). 
Unfortunately the results from the pilot study are not adjusted for confounders, and it is noted that 
patients with pressure ulcers had, on average, twice the number of comorbidities as patients without 
(p=0.002).  


Soares and colleagues10 conducted a Bayesian linear regression analysis, using the SF-36 data set of 
UK patients obtained from Essex and colleagues. Age, sex, and comorbidities were adjusted for. Full 
details of the analysis are not published, but the results are used in a peer-reviewed cost-utility 
analysis.10 The authors were contacted and full details were provided. The analysis found a utility 
decrement of 0.028 (standard deviation: 0.008) associated with a pressure ulcer (note that the 
results do not distinguish between grades of pressure ulcer). In the base case this figure was 
modelled probabilistically using a normal distribution, as specified in Table 2. 


The GDG were concerned that the value described above may be too low to accurately capture the 
impact a pressure ulcer would have on an individual’s utility. If this is indeed the case, this may cause 
the results to bias away from the more effective interventions, as the full QALY gain would not be 
realised. In the absence of better evidence, the GDG agreed that this value should be used, but that 
the impact of this input on the results should be tested thoroughly.  







 


 


Pressure ulcers 
Cost effectiveness analysis 


National Clinical Guideline Centre 2013. 
11 


To calculate QALYs, the utility decrement was multiplied by the average amount of time spent with a 
pressure ulcer3 (see Table 5). 


L.1.3.4 Resource use and costs 


Cost of repositioning strategies 


The cost of the repositioning strategies was based on the cost of nurse time. The amount of nurse 
time required for each position change was estimated by the GDG, and was specific to each strategy. 
The GDG noted that at least 2 members of staff would be required for each position change. 
Resource use estimates and costs are documented in Table 4. 


Table 4: Resource use for repositioning strategies 


Strategy 


Staff time required 
per position 
change – minutes 
(A) 


Cost of staff per 
minute (£) (B) 


Cost per position 
change (A*B) 


Intervention 1 10 minutes * 2 
nurses 


0.583
a
 £11.67 


Intervention 2 10 minutes * 2 
nurses 


0.583
a
 £11.67 


a) Based on £35 per hour nurse time from the PSSRU
1
 


Other aspects of preventative care, for example nutritional strategies or pressure redistributing 
devices, were not included in the analysis. These were assumed to be constant between the groups, 
and would therefore not impact the incremental analysis.  


Cost of pressure ulcer 


The cost of a pressure ulcer was taken from a study conducted by Dealey and colleagues (2012).3 This 
study was considered to represent the best available UK evidence on this topic. Resource use is 
derived from a bottom up methodology, based on that required to deliver good clinical practice 
(based on EPUAP PU treatment guidelines). Resources estimates include nurse time (dressing 
changes, repositioning, and assessment), dressings, antibiotics, diagnostic tests, support surfaces, 
debridement, and inpatient days (where appropriate – only for patients who develop complications). 
Additional costs were included to account for patients who develop critical colonisation, cellulitis and 
osteomyelitis. It is assumed that patients are cared for in hospital or a long term care setting but are 
not admitted solely for the PU. The results of the study are presented in Table 5. 


Table 5: Cost of pressure ulcers 


Category of pressure 
ulcer 


Proportion of pressure 
ulcers in each category


a 
Expected time to 
healing


a 
Expected cost


c 


Category 1 37.20% 28 days £1,214 


Category 2 29.10% 94 days £5,241 


Category 3 20.90% 127 days £9,041 


Category 4 12.80% 155 days £14,108 


Weighted average  84 days £5,672 


(a) Derived from a review of clinical literature
3
 


(b) Based on nurse time (dressing changes, repositioning, and assessment), dressings, antibiotics, diagnostic tests, support 
surfaces, debridement, and inpatient days (where appropriate – only for patients who develop complications). 


The GDG were concerned that the costs for category 3 and 4 ulcers may be too low – but the group 
agreed these costs should be used as a starting point. Therefore these values were used as minimum 
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values, with sensitivity analyses conducted using higher estimates. The cost of a pressure ulcer was 
not modelled probabilistically, as no measure of error was reported with the estimate. 


L.1.4 Computations 


The model was constructed in Microsoft Excel.  


Let     represent the utility loss associated with a pressure ulcer (see section L.1.3.3), and      
represent the time spent with a pressure ulcer (see Table 5).              is the incremental 
number of pressure ulcers between the two trial arms. Then, incremental QALYs were calculated as 
follows:   


                                        


For costs, let        represent the total cost of staff time for intervention   ( =1,2),             is the 
cost of nurse time per minute, and          is the number of minutes required per day to 
implement intervention  .      is the number of days in the time horizon. Then: 


                                  


Now let    represent the probability of developing a pressure ulcer when receiving intervention  , 
and let        represent the cost of a pressure ulcer. Then total cost for strategy   is computed as 
follows: 


                                 


Note that the cost of repositioning the patient was calculated for the duration of the trial, regardless 
of whether or not an individual develops a pressure ulcer. The implication of this is that, as the cost 
of treating a pressure ulcer also includes some repositioning, there may be some double counting if 
the pressure ulcer develops before the end of the trial. This approach was considered to be more 
accurate than including an estimate of the time point at which each pressure ulcer developed, and 
was not considered to be a major limitation here, as the GDG had previously noted that treatment 
cost estimates were low (as discussed previously).   


Discounting was not undertaken for costs or QALYs as the time horizon was short. 


L.1.5 Sensitivity analyses 


Sensitivity analyses were undertaken to explore the effect of different parameter inputs and 
assumptions on the results of the model. The results of all sensitivity analyses are presented in 
section L.2.2. 


The following sensitivity analyses were conducted: 


SA1: Shorter time required for repositioning 


This sensitivity analysis was included to test impact of the resource input assumptions provided by 
the GDG. In this analysis 5 minutes was allowed for each position change, as the GDG felt that in 
some circumstances the position changes may be carried out faster than indicated in the base case .  


SA2: Clinical support workers to change patient’s position & SA3: One nurse and one clinical 
support worker to change patient’s position 


The GDG noted that in some cases clinical support workers may change a patient’s position, or at 
least assist too. These sensitivity analyses were included to investigate the impact of using difference 
staff members on the results.   The cost of clinical support worker time was £21 per hour.1 
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SA4: Cost of treating pressure ulcers 


The GDG felt that the cost of treating pressure ulcers included in the model may be too low. This 
sensitivity analysis was included to investigate the cost of pressure ulcer at which the more resource 
intensive interventions became cost-effective. Depending on the base-case results, this could involve 
increasing or decreasing the cost of pressure ulcer.  


L.1.6 Model validation 


The model was developed in consultation with the GDG; model structure, inputs and results were 
presented to and discussed with the GDG for clinical validation and interpretation.  


The model was systematically checked by the health economist undertaking the analysis; this 
included inputting null and extreme values and checking that results were plausible given inputs. The 
model was peer reviewed by a second experienced health economist from the NCGC; this included 
systematic checking of the model calculations. 


L.1.7 Estimation of cost effectiveness 


The widely used cost-effectiveness metric is the incremental cost-effectiveness ratio (ICER).  This is 
calculated by dividing the difference in costs associated with two alternatives by the difference in 
QALYs. If the ICER falls below a given cost per QALY threshold, the more effective intervention (that 
which yields the greatest QALY gain) is considered to be cost effective. If both costs are lower and 
QALYs are higher the option is said to dominate the comparator, and an ICER is not calculated. 


      
                 


                 
 


Where: Costs/QALYs(X) = total  costs/QALYs for option X 


 Cost-effective if:  
ICER < Threshold 


It is also possible, for a particular cost-effectiveness threshold, to re-express cost-effectiveness 
results in terms of incremental net monetary benefit (incremental NB). This is calculated by 
multiplying the incremental QALYs by the threshold cost per QALY value (for example, £20,000), and 
then subtracting the incremental costs (formula below). If the incremental net monetary benefit is 
positive, the more effective intervention is the most cost-effective option at the specified threshold.  


 


                                                       


Where: λ = threshold 


 Cost-effective if:  
Incremental NB > 0  


These methods of determining cost effectiveness are equivalent, and will identify exactly the same 
optimal strategy. 


Results are also presented graphically where incremental costs and incremental QALYs are shown. 
Comparisons not ruled out by dominance or extended dominance are joined by a line on the graph 
where the slope represents the incremental cost-effectiveness ratio. 


L.1.8 Interpreting Results 


NICE’s report ‘Social value judgements: principles for the development of NICE guidance’ sets out the 
principles that GDGs should consider when judging whether an intervention offers good value for 
money. In general, an intervention was considered to be cost effective if either of the following 
criteria applied (given that the estimate was considered plausible):  
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 The intervention dominated other relevant strategies (that is, it was both less costly in terms of  
resource use and more clinically effective compared with all the other relevant alternative 
strategies), or  


 The intervention costs less than £20,000 per quality-adjusted life-year (QALY) gained compared 
with the next best strategy. 


Note that this analysis only compares 2 interventions, rather than all relevant alternatives. 
Consequently, the results were used to facilitate GDG discussion of the most appropriate frequencies 
of repositioning, rather than to identify and recommend one specific repositioning schedule from 
within the trial.  


L.2 Results 


L.2.1 Base case  


Table 6 shows the results of the probabilistic base case analysis. Intervention 2 is more costly than 
intervention 1, and also leads to a greater health benefit. However, the incremental QALY gains are 
small, and as such, intervention 2 has not been found to be cost-effective at the £20,000 per QALY 
gained threshold. These results are shown graphically in Figure 1 . Probabilistic sensitivity analysis 
revealed that intervention 2 has a probability of being cost-effective of just 3.2%, when compared to 
intervention 1.  


Table 7 shows the breakdown of the costs. As expected, more frequent repositioning leads to an 
increase in the cost of the intervention, but a decrease in treatment costs, as more pressure ulcers 
are prevented. The increased cost of the intervention substantially outweighs the reduction in 
treatment costs, leading to an overall increase in cost.  


Table 6: Base case results (probabilistic) 


Intervention Total cost 
Incremental 
cost 


Incremental 
QALYs ICER 


Intervention 1  £3,656    


Intervention 2  £4,197 £541 0.000292 £1,854,070 


Note: all results are mean (per patient) results 
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Figure 1: Cost-effectiveness plane  


 


Table 7: Base case results (probabilistic): breakdown 


Intervention 


Cost of 
intervention per 
24 hours 


Total cost of 
intervention 
over trial 
duration  Cost of PUs  PUs avoided 


Intervention 1 £70 £2,450 £1,206  


Intervention 2 £93 £3,267 £930 0.049 


Note: all results are mean (per patient) results 


L.2.2 Sensitivity analyses 


Table 7 shows that in all sensitivity analyses intervention 2 was not found to be cost effective 
compared to intervention 1.  


Table 8: Sensitivity analyses results 


Intervention Incremental cost Incremental QALYs ICER 


SA1: shorter time required for repositioning 


Int 2 vs Int 1  £133 0.000291 £458,776 


SA2: 2 x clinical support workers to change patient’s position 


Int 2 vs Int 1 £215 0.000291 £739,448 


SA3: one clinical support worker and one nurse to change patient’s position 


Int 2 vs Int 1 £378 0.000291 £1,300,791 


Note: incremental values are calculated as intervention 2- intervention 1, and intervention 4 – intervention 3. 


Threshold sensitivity analyses revealed that intervention 2 would be cost-effective if, ceteris paribus, 
the cost of treating a pressure ulcer increased to £16,734 (195% increase). The GDG noted that the 
cost of a pressure ulcer could feasibly reach this value, as high risk patients are likely to develop more 
severe pressure ulcers which take a long time to heal and could feasibly cost this much to treat. 
However, in most cases the cost to treat would be below this figure. 


From the results in Table 6 we can calculate that a QALY loss of 0.55 would need to be caused by the 
development of a pressure ulcer in order for intervention 2 to be considered cost-effective. This is 
not feasible over the expected duration of a pressure ulcer (84.3 days), whatever the utility value 
used. From this we can infer that, ceteris paribus, the utility input data is not a driver of the model.   


ICER = £1,854,070 







 


 


Pressure ulcers 
Cost effectiveness analysis 


National Clinical Guideline Centre 2013. 
16 


Overall, the sensitivity analyses demonstrated that the results of this analysis were largely robust to 
changes in key assumptions, costs, and frequency of dressing change.  


L.2.3 Discussion 


L.2.3.1 Summary of results 


This analysis found that 4 hourly repositioning is cost-effective compared to 2 and 4 hourly 
repositioning in elderly nursing home patients with non-blanchable erythema.  This conclusion was 
robust to a range of sensitivity analyses, demonstrating that although uncertainty surrounds model 
inputs, variation within reasonable ranges does not change the results.  


Areas of particular uncertainty were the utility decrement associated with a pressure ulcer, and the 
cost of treating a pressure ulcer. However, threshold analyses found that the utility figure was not a 
driver of the model, and ceteris paribus, intervention 2 would not have been cost-effective whatever 
of the value of this input. Sensitivity analyses revealed that the cost of treating a pressure ulcer 
would have to be more than double the base case value for intervention 2 to be cost-effective; the 
GDG noted that this may be plausible in some cases.    


L.2.3.2 Limitations and interpretation 


The results above are based on one trial, comparing just two possible repositioning strategies. Based 
on this, we cannot conclude that intervention 1 would be the most cost-effective strategy compared 
to all relevant alternatives, but rather that it is cost-effective compared to intervention 2. 
Nevertheless, the finding that a more regular repositioning provides small health gains, but at a 
substantial additional cost, is useful for informing GDG discussion of the most appropriate 
repositioning schedules.  Ideally, clinical evidence would have allowed a full comparison of all 
feasible strategies against each other; however this was not possible in this case.  


This analysis is subject to several minor limitations. Firstly, the model is constrained by the trial on 
which it is based. As such, probabilities are based on a 5 week follow up period, despite the patients 
being long term care residents. In addition, the model does not account for differences in quality of 
life arising from differences in time until pressure ulcer development, or capture any long term 
quality of life impact of a pressure ulcer once it has healed. It is unlikely that this has a substantial 
effect upon the results of the analysis. 


Note that it was assumed in the model that all adults required two members of staff to change their 
position. However, many adults are able to reposition themselves, and in such cases the economic 
impact will be greatly reduced. For patients who do require staff members to assist repositioning, 
this serves as a patient contact point, which can have benefits which extend beyond the prevention 
of pressure ulcers. Such additional benefits are not captured in this analysis.   


L.2.3.3 Generalisability to other populations/settings 


The population considered in this analysis is high risk long-term care patients (see Table 1). The GDG 
agreed that repositioning is likely to be of greatest benefit in a high risk population; therefore if 2 and 
4 hourly alternate turning is not cost effective in this population (compared to 4 hourly turning), it is 
unlikely to be cost-effective in a lower risk population. As such, we can infer that the conclusions of 
this analysis can be applied more generally to a UK adult population.   


The results of this analysis are not intended to be generalisable to people under the age of 18. 
Recommendations for repositioning in this population have been informed by the Delphi consensus 
panel, with consideration given to relevant economic implications.  
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L.2.3.4 Comparisons with published studies  


One economic evaluation was identified in this area. Moore and colleagues5 found repositioning 
using a 30° tilt (left side, back, right side, back) every 3 hours during the night to be cost effective 
compared to repositioning every 6 hours at night using 90° lateral rotation. The 3 hourly turning was 
found to be cheaper than 6 hourly turning, as the turns were smaller (and therefore required less 
time and fewer staff), and also more effective, leading to a lower incidence of pressure ulcers.  This 
economic evaluation considered different interventions to those included in our analysis, and 
therefore the results of the two studies cannot be compared directly. As with our analysis, the 
published study identifies the cost-effective option out of just two strategies, thus is useful to inform 
discussion of appropriate repositioning schedules, rather than pinpoint one single cost-effective 
repositioning strategy.  


L.2.4 Conclusion/evidence statement 


One cost-utility analysis found that repositioning every 4 and 2 hours (alternatively) was not cost-
effective compared to repositioning every 4 hours (ICER = £1,854,070) ) in long term care patients 
with non-blanchable erythema. This analysis was assessed as directly applicable with minor 
limitations.  


L.2.5 Implications for future research 


The analysis was constrained by the limitations of the clinical data identified in this area. High quality 
research into comparisons of repositioning at several different time intervals would be beneficial, as 
this would provide additional clinical data to inform a full cost-utility analysis. This would serve to 
reduce any remaining uncertainty around the cost-effectiveness of repositioning for the prevention 
of pressure ulcers, and assist in the identifying the efficient allocation of resources in this area. 


 


L.3 Negative pressure wound therapy 


L.3.1 Introduction 


This analysis compares the cost of negative pressure (NPWT) wound therapy to a standard dressing 
regimen for the management of pressure ulcers that exhibit high levels of exudate and require 
regular dressing changes.  


A systematic review was undertaken to identify economic evaluations of NPWT; one relevant UK 
cost-utility analysis was identified.9 The analysis compared NPWT to various individual types of 
dressings, and, using inputs obtained from existing literature, found NPWT was not  cost-effective (at 
a willingness to pay threshold of £20,000 per QALY) for the treatment of pressure ulcers. NPWT was 
however found to be cost-effective an alternative scenario, when evidence from other sources (pilot 
trial and expert opinion) was also included (for full details see the economic evidence profile in 
Chapter 6, and the full evidence table in Appendix G). However, the GDG had concerns about using 
this study on which to base decisions of cost-effectiveness for several reasons. Firstly, the GDG felt 
that the comparator to NPWT should be a dressing regimen, which includes several dressing 
components, and this is not captured in the published study (only individual types of dressings are 
considered). Secondly, the available clinical data is weak, and the GDG did not consider it sufficiently 
reliable on which to base a cost-effectiveness or cost-utility analysis. The published analysis aims to 
overcome this by presenting scenarios in which data from the existing literature is supplemented 
with pilot trial data and expert opinion; however the GDG wished to avoid placing too much reliance 
on expert elicited data. In the absence of evidence to suggest otherwise, Soares and colleagues 
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assume a constant rate of healing of pressure ulcers, which the GDG did not believe to be an 
accurate assumption. Finally, the GDG noted that the cost of NPWT has reduced since the paper was 
written, and therefore the conclusions may no longer be applicable. Therefore, whilst this study is a 
full economic evaluation conducted to a high standard, the conclusions must be treated with caution; 
for this reason NPWT was considered a priority for original economic analysis. 


A cost comparison was chosen as the most appropriate form of analysis here because the clinical 
data on the comparative effectiveness of NPWT is weak, and was considered not sufficiently reliable 
on which to base a cost-effectiveness or cost-utility analysis. The GDG therefore decided to focus on 
NPWT for the on-going management of pressure ulcers which are exhibiting high exudate levels and 
require regular dressing changes, rather than to look at differential effects on healing. It was felt that 
cost-savings could potentially be realised through fewer dressing changes required with NPWT than 
with a standard dressing regimen. The aim of this analysis is to explore this hypothesis further. 


L.3.2 Methods 


L.3.2.1 Model overview  


A cost-comparison was undertaken where costs were considered from a UK NHS and personal social 
services perspective; health outcomes were not considered. The model was developed in Excel. 


L.3.2.2 Comparators 


Two management strategies were considered: 


 NPWT (foam or gauze) 


 A standard care dressing regimen. 


 


The standard care dressing regimen was based on advice from the GDG members, and included a 
combination of alginates, cavity Fillers, absorbent dressings and a film membrane in various 
quantities, depending on size of pressure ulcer. The dressing regimen was chosen to reflect a fairly 
high cost dressing combination, in order to compare the cost of NPWT against the maximum cost of 
dressings. Full details are provided in Table 9. 


L.3.2.3 Population 


Adults with pressure ulcers that are exhibiting high exudate levels that require regular dressing 
changes. 


L.3.2.4 Time horizon 


The time horizon of the model was 2 weeks in the base case, as the GDG felt that this would be a 
reasonable time frame over which cost differences could be estimated. This is an arbitrary cut off as 
the model does not consider healing, and is not intended to reflect time to healing.  


L.3.3 Approach to modelling 


Patients in the model are allocated to either NPWT or the standard care dressing regimen. Costs of 
managing the pressure ulcer using each of these techniques is calculated over the 2 week time 
horizon. Costs include staff time and materials needed for dressing changes, but do not include 
adjunct management methods such as pressure relieving devices, as these are assumed  constant 
between the two arms of the model. Mortality is not considered in the model, as this is also assumed 
constant between the two arms. 
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The model considers three separate scenarios, management of small pressure ulcers (requiring 
dressings approximately 10cmx8cm), medium pressure ulcers (requiring dressings approximately 
18cmx12cm) and large pressure ulcers (requiring dressings approximately 25cmx15cm). All scenarios 
only considered pressure ulcers exhibiting high exudate levels and requiring regular dressing 
changes. 


L.3.3.1 Uncertainty 


Various sensitivity analyses were undertaken to test the robustness of model assumptions and data 
sources. In these analyses, one or more inputs were changed in order to evaluate the impact of these 
changes on the results of the model. Key parameters for sensitivity analysis were unit costs, 
frequency of dressing change, and staff time. 


None of the inputs were reported with an associated measure of uncertainty, therefore probabilistic 
analysis was not undertaken.  


L.3.4 Model Inputs  


Model inputs were based on national cost sources and GDG assumptions. All inputs were checked for 
face validity by the clinical members of the GDG.  


Resource use  


Estimates of the frequency of dressing change and the time taken to change the dressings were 
required. It was decided that these should not be extracted from clinical papers, as such factors were 
likely to be set in trial protocols, and/or depend on the nature and setting of the trial. The GDG felt 
that GDG estimation would be more representative of current practice in the UK. 


Resource use was therefore estimated by clinical members of the GDG. Dressing components for 
NPWT and the standard care dressing routine are documented in Table 9 and Table 10 for each 
scenario. The GDG identified the key NPWT systems which are most commonly used in the UK (V.A.C, 
RENASYS GO, and Avance), for inclusion in the model. For these systems, each dressing change 
requires 1 primary contact dressing, 1 foam/gauze dressing, and 1 canister. One pump is also 
required, per person, for the duration of the therapy.  The GDG acknowledge that other dressings 
and NPWT systems are available, other than those specified in Table 9 and Table 10, however it was 
decided that the analysis should focus on the NPWT systems most commonly used in the UK.  


In the base case it was assumed that the first NPWT dressing change is required after 2 days, and 
subsequent dressing changes take place every 3 days, while the standard dressing regimen is 
changed every 2 days throughout the time horizon. It was assumed that half an hour of Band 5 nurse 
time is required for each dressing change, regardless of the management strategy. 


The GDG noted that the NPWT regimen may require supervision from a more senior nurse, although 
not for every dressing change. 30 minutes of specialist nurse (Band 7) time was included to account 
for this (only once in the two week period). 


Costs 


The cost of staff time was taken from the PSSRU2); Band 5 staff nurse (patient contact) time costs £85 
per hour, therefore each dressing change (NPWT and standard care dressing regimen) costs £42.5 in 
staff costs; Band 7 time costs £43 per hour (lower than the staff nurse cost because this is not patient 
contact time), therefore each half hour supervision costs £21.50.  


Standard care dressing costs were collected from the NHS drug tariff8 and are documented in Table 
9. The costs of the NPWT dressings, primary contact dressings (small £3.19; medium £6.45; large 
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£17.38), and canisters were also taken from the NHS drug tariff, with the costs of the pumps 
obtained directly from the manufacturers (Table 10). NPWT pumps are typically rented rather than 
purchased, therefore only rental costs are considered in the analysis. Rental costs vary greatly across 
the UK; list prices provided by the manufacturers are used in the base case, with estimates reflecting 
local pricing used employed in sensitivity analyses. The price of the NPWT pump is subject to 
particular uncertainty, and was therefore varied extensively within the analysis. 


The total cost per dressing change for the dressing regimen and for NPWT can be found in Table 11. 
The total cost per dressing change for the dressing regimen includes the cost of the dressing 
materials and the cost of staff time. The total cost per dressing change for NPWT includes the NPWT 
dressing materials, primary contact dressings, canisters, and staff time changing the dressing. Note 
that the cost of the pump and the cost of the fortnightly supervision by the specialist nurse are not 
included. The costs of the various NPWT systems are brought together to calculate an unweighted 
mean cost per dressing change. The accompanying range shows the highest and lowest costs per 
dressing change out of the included NPWT systems.  


Table 9: Resource use and unit costs – Dressings regimen  


Dressing component Size 
Quantity per 
dressing change


a Unit cost
b
 


Total material cost 
per dressing 
change  


Small ulcers 


Sorbsan Flat 10x10 1 £1.71 £1.71 


Allevyn Cavity Filler 10x10 1 £9.80 £9.80 


Sorbsan Packing - 1 £3.47 £3.47 


Sorbsan Plus 10x15 1 £3.07 £3.07 


C-View 15x20 1 £2.36 £2.36 


Total    £20.41 


Medium ulcers 


Sorbsan Flat 10x20 1 £3.20 £3.20 


Allevyn Cavity Filler 5x5 1 £4.11 £4.11 


Allevyn Cavity Filler 10x10 1 £9.80 £9.80 


Sorbsan Packing - 2 £3.47 £6.94 


Sorbsan Plus 15x20 1 £5.43 £5.43 


C-View 15x20 1 £2.36 £2.36 


Total    £31.84 


Large ulcers 


Sorbsan Flat 10x20 1 £3.20 £3.20 


Allevyn Cavity Filler 10x10 2 £9.80 £19.60 


Sorbsan Packing - 4 £3.47 £13.88 


Sorbsan Plus 10x15 1 £3.07 £6.14 


C-View 20x30 1 £2.36
c
 £2.36 


Total    £45.18 


(a) GDG expert opinion 
(b) Drug Tariff


8
 


(c) The price for the 20x30  C-view is not available from the drug tariff; the price of the 15x20 C-view  is included here. 


Table 10: Unit costs - NPWT 


Dressing component Cost of NPWT components per dressing change
a 


 Avance Avance RENASYS Go RENASYS Go Average
b
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Dressing component Cost of NPWT components per dressing change
a 


(gauze) (foam) (foam) (gauze) 


Small dressing £19.37 £15.80 £19.87 £16.93 £17.99 


Medium dressing £22.43 £19.88 £23.08 £21.23 £21.66 


Large dressing £26.51 £25.49 £27.38 £26.94 £26.58 


Canister  £19.37
 


£19.37 £19.10 £19.10 £19.24 


Pump (rental per 
day) 


£20.00 £20.00 £20.00 £20.00 £20.00 


(a) Source: Dressing and canister costs are obtained from the drug tariff.
8
 Rental charges are example costs provided by the 


manufacturers. Local prices vary. 
(b) This is the unweighted mean of the material costs from the other four columns. 


Table 11: Mean cost per dressing change (range) 


Ulcer size 
Standard care dressing 
regimen NPWT


a,b 


Small £63 £83 (£81 – £85) 


Medium £74 £90 (£88 – £91) 


Large £88 £106 (£105 – £106) 


(a) Note these costs do not include the cost of the pump or the fortnightly supervision by the specialist nurse. 
(b) The range is included in parenthesis to shows the minimum and maximum totals based on the different NPWT systems 


included in this analysis   


L.3.5 Computations 


To compute total costs, the cost per dressing change (including staff costs and material costs – see 
Table 11Error! Reference source not found.Error! Reference source not found.) was multiplied by 
e number of dressing changes required over the two week time horizon (see section L.3.4). For the 
NPWT arm, the total rental cost of the pump (cost per day multiplied by time horizon), and the cost 
of fortnightly nurse supervision was also added to this.  


L.3.6 Sensitivity analyses 


Sensitivity analyses were undertaken to explore the effect of different parameter inputs and 
assumptions on the results of the model. The results of all sensitivity analyses are presented in 
section L.3.9.2. None of the inputs were reported with an associated measure of uncertainty, and 
therefore they were not modelled probabilistically.  


The following sensitivity analyses were conducted: 


SA1: 45 minutes for NPWT dressing change 


The GDG felt that in some cases the NPWT dressing change may take marginally more time than the 
standard care dressing change, thus this sensitivity analysis was included the investigate the effect of 
this. Standard care dressing time remained at 30 minutes.  


SA2: Specialist nurse (Band 7) conducting all dressing changes 


This increased the staff time cost component of the dressing change, from £85 per hour to £105 per 
hour.2 The cost of the fortnightly Band 7 supervision was removed. 
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SA3: Removing the requirement for supervision of NPWT dressing changes by a specialist nurse 
(Band 7) 


This was removed to investigate the impact of no supervision, as this would not be required in all 
cases. 


SA4: Community nursing costs 


This was a scenario analysis included to extend the model to look at use of NPWT in the community. 
Resource use and unit costs were assumed to be the same as in the base case, with the exception of 
the cost of nurse time: the cost of community nurse time (£61 per hour of home visiting, including 
travel2) was included instead of ward nurse time.  


SA5: Local costs 


Sometimes NHS trusts face lower prices for dressings and NPWT materials than those quoted in 
national sources (such as the drug tariff used above). Therefore this sensitivity analysis was included 
to investigate the effective of such a departure from list prices. GDG members provided costs which 
represent those experienced by their NHS Trusts (see Table 12 and Table 13).  


Table 12: Resource use and unit costs (local costs) – Dressings regimen  


Dressing component Size Quantity  Unit cost Subtotal 


Small ulcers 


Sorbsan Flat 10x10 1 £1.57 £1.57 


Allevyn Cavity Filler 10x10 1 £6.00 £6.00 


Sorbsan Packing - 1 £3.31 £3.31 


Sorbsan Plus 10x15 1 £2.99 £2.99 


C-View 15x20 1 £1.66 £1.66 


Total       £15.53 


Medium ulcers 


Sorbsan Flat 10x20 1 £3.22 £3.22 


Allevyn Cavity Filler 5X5 1 £4.52 £4.52 


Allevyn Cavity Filler 10x10 1 £6.00 £6.00 


Sorbsan Packing - 2 £3.31 £6.62 


Sorbsan Plus 15x20 1 £5.18 £5.18 


C-View 15x20 1 £3.32 £3.32 


Total       £28.86 


Large ulcers 


Sorbsan Flat 10x20 1 £6.44 £6.44 


Allevyn Cavity Filler 10x10 2 £6.00 £12.00 


Sorbsan Packing - 4 £3.31 £13.24 


Sorbsan Plus 10x15 2 £2.99 £5.98 


C-View 20x30 1 £2.08 £2.08 


Total       £39.74 


* The price for the 20x30 C-view is not available from the drug tariff; the price of the 15x20 C-view  is included here 


Table 13: Resource use and unit costs (local costs) – negative pressure wound therapy  


Dressing component NPWT system 
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Dressing component NPWT system 


 Foam Gauze Average
a 


Small dressing £22.30 £16.28 £19.29 


Medium dressing £26.90 £20.48 £23.69 


Large dressing £29.70 £26.25 £27.98 


Canister  £28.30 £19.95 £24.13 


Pump (rental per day) £30.00 £20.00 £25.00 


(a) This is the unweighted mean of the material costs from the previous two columns. 


SA6: Frequency of NPWT dressing change 


The purpose of this sensitivity analysis was to identify how frequently the NPWT could be changed 
per week to be cost saving compared to the dressing regimen. Depending on the base case results 
this could involve increasing or decreasing the frequency of dressing change. 


SA7: Rental cost of NPWT pump 


The purpose of this sensitivity analysis was to investigate how much the rental cost of the NPWT 
pump would need to be in order to be cost saving compared to the dressing regimen. Depending on 
the base case results, this could involve increasing or decreasing the rental cost. 


L.3.7 Model validation 


The model was developed in consultation with the GDG; inputs and results were presented to and 
discussed with the GDG for validation and interpretation.  


The model was systematically checked by the health economist undertaking the analysis; this 
included inputting null and extreme values and checking that results were plausible given inputs. The 
model was peer reviewed by an experienced health economist who had not been involved in the 
guideline; this included systematic checking of the model calculations. 


L.3.8 Interpreting results 


In the absence of reliable evidence to suggest a clear clinical benefit of NPWT, the GDG agreed that 
NPWT was only likely to represent an efficient use of resources if it was cost-saving (or cost-neutral) 
for the management of pressure ulcers.  


The GDG did not look at individual products to make recommendations, but rather looked at the 
more general comparison of standard care dressings compared to NPWT. The focus on specific 
dressings and NPWT systems used within this analysis should not be interpreted as a 
recommendation in favour these particular products. 


L.3.9 Results 


Detailed results are presented in the following sections for the base case analysis and various 
sensitivity analyses.  


L.3.9.1 Base case  


Table 14: Mean (range) base case results – costs over two week time horizon 


Ulcer size 
Standard care dressing 
regimen NPWT


a 
Incremental cost 
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Ulcer size 
Standard care dressing 
regimen NPWT


a 
Incremental cost 


Small £440 £716 (£706 – £725) £276 


Medium £520 £751 (£743 – £757) £230 


Large £614 £830 (£825 – £833) £216 


(a) The range shows the minimum and maximum totals based on the different NPWT systems included in this analysis   


 shows the base case results of the analysis; these results include all the costs detailed in the previous 
sections, over the two week time horizon. It is clear from the table that, even though fewer dressing 
changes are required with NPWT, the standard care dressing regimen is still less costly than all of the 
included negative pressure wound therapy systems, for small, medium and large pressure ulcers. 


Table 14: Mean (range) base case results – costs over two week time horizon 


Ulcer size 
Standard care dressing 
regimen NPWT


a 
Incremental cost 


Small £440 £716 (£706 – £725) £276 


Medium £520 £751 (£743 – £757) £230 


Large £614 £830 (£825 – £833) £216 


(b) The range shows the minimum and maximum totals based on the different NPWT systems included in this analysis   


L.3.9.2 Sensitivity analyses 


L.3.9.3 In the majority of sensitivity analyses the cost of the dressing regimen was less than the NPWT 
systems (Sensitivity analyses 


Table 15: Mean (range) sensitivity analysis results  


Ulcer size 
Standard care dressing 
regimen NPWT


a 
Incremental cost


 


SA1: 45 minutes for NPWT dressing change 


Small £440 £833 (£823 – £842) £393 


Medium £520 £868 (£860 – £874) £347 


Large £614 £947 (£942 – £950) £333 


SA2: Specialist nurse (Band 7) conducting all dressing changes 


Small £510 £745 (£734 – £753) £234 


Medium £590 £779 (£771 – £786) £189 


Large £684 £858 (£854 – £862) £175 


SA3: No supervision of NPWT dressing changes by specialist nurse (Band 7) 


Small £440 £695 (£684 – £703) £254 


Medium £520 £729 (£721 – £736) £209 


Large £614 £808 (£804 – £812) £195 


SA4: Community nursing costs 


Small £356 £656 (£646 – £665) £300 


Medium £436 £691 (£683 – £697) £254 


Large £530 £770 (£765 – £773) £240 


(a) The range shows the minimum and maximum totals based on the different NPWT systems included in this analysis 
(a)  and Table 16), including when used in community settings. Threshold sensitivity analyses revealed that NPWT would 


only be cost saving or cost neutral for large pressure ulcers if the NPWT dressing only had to be changed every 7 days, 
would only be cost saving for medium pressure ulcers if the NPWT dressing only had to be changed every 9 days, and 
would only be cost saving for small ulcers if the dressing did not have to be changed at all within the 2 week time 
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horizon (after the initial dressing change at 48 hours) (The range shows the minimum and maximum totals based on the 
different NPWT systems included in this analysis 


Table 17). Alternatively, NPWT would be cost saving for the management of large and medium 
pressure ulcers if the rental cost per day of the pump reduced to £4, and cost saving for small 
pressure ulcers if the rental cost per day decreased to £1 (Table 18). Overall, the sensitivity analyses 
demonstrated that the results of this analysis were robust to changes in key assumptions, costs, and 
frequency of dressing change. 


L.3.9.4 Sensitivity analyses 


Table 15: Mean (range) sensitivity analysis results  


Ulcer size 
Standard care dressing 
regimen NPWT


a 
Incremental cost


 


SA1: 45 minutes for NPWT dressing change 


Small £440 £833 (£823 – £842) £393 


Medium £520 £868 (£860 – £874) £347 


Large £614 £947 (£942 – £950) £333 


SA2: Specialist nurse (Band 7) conducting all dressing changes 


Small £510 £745 (£734 – £753) £234 


Medium £590 £779 (£771 – £786) £189 


Large £684 £858 (£854 – £862) £175 


SA3: No supervision of NPWT dressing changes by specialist nurse (Band 7) 


Small £440 £695 (£684 – £703) £254 


Medium £520 £729 (£721 – £736) £209 


Large £614 £808 (£804 – £812) £195 


SA4: Community nursing costs 


Small £356 £656 (£646 – £665) £300 


Medium £436 £691 (£683 – £697) £254 


Large £530 £770 (£765 – £773) £240 


(b) The range shows the minimum and maximum totals based on the different NPWT systems included in this analysis 


Table 16: SA5 results: Local costs  


Ulcer size 
Standard care dressing 
regimen NPWT


a
  Incremental cost 


Small £406 £817 (£711 - £923) £411 


Medium £500 £855 (£748 - £962) £355 


Large £576 £928 (£828 - £1,027) £352 


(b) The range shows the minimum and maximum totals based on the different NPWT systems included in this analysis 


Table 17: SA6 results: Frequency of NPWT dressing change 


Frequency of NPWT dressing 
change


a 
Ulcer size Optimal strategy 


3-6 days
b 


Small Dressings 


Medium Dressings 


Large Dressings 


7-8 days Small Dressings 


Medium Dressings 
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Frequency of NPWT dressing 
change


a 
Ulcer size Optimal strategy 


Large NPWT 


9-14 days Small Dressings 


Medium NPWT 


Large NPWT 


(a) This is frequency after the first change at 48 hours 
(b) Base case frequency of NPWT dressing change was every 3 days; frequency of dressing change of the standard care 


dressings remained at the base case setting of every 2 days throughout this analysis 


Table 18: SA7 results: Rental cost of NPWT pump 


Rental cost of NPWT pump (per 
day) Ulcer size Optimal strategy 


£20-£5
a 


Small Dressings 


Medium Dressings 


Large Dressings 


£4-£2 Small Dressings 


Medium NPWT 


Large NPWT 


£1-£0 Small NPWT 


Medium NPWT 


Large NPWT 


(a) Base case cost per day was £20. 


L.3.10 Discussion 


L.3.10.1 Summary of results 


This analysis found that a standard care dressing regimen is less costly than NPWT for the 
management of pressure ulcers exhibiting high fluid secretion. This conclusion was robust to a wide 
range of sensitivity analyses, demonstrating that although uncertainty surrounds model inputs, 
variation within reasonable ranges does not change the results. Note the analysis did not consider 
any differential impact on clinical outcomes, or quality of life. 


An area of particular uncertainty was the rental cost of the NPWT pump, yet sensitivity analyses 
revealed that the model is fairly robust to changes in costs. Ceteris paribus, the cost of the pump 
would have to decrease by 80% for NPWT to be less costly than standard care dressing regimens for 
management of large and medium pressure ulcers, and by 95% for NPWT to be less costly than 
standard care dressing regimens for management of small pressure ulcers.    


L.3.10.2 Limitations and interpretation 


The major drawback to this analysis is the lack of consideration of clinical outcomes and impact on 
quality of life. As explained above, this decision was taken because the systematic review of the 
clinical data in this area found little evidence, and the GDG felt it was not strong enough upon which 
to base a full cost-utility analysis. This analysis has therefore investigated whether NPWT is cost-
saving for the management of pressure ulcers exhibiting high fluid secretion, without looking at 
healing, and has found it to be more costly than a standard care dressing regimen. As the existing 
clinical evidence does not identify any clear benefit of NPWT, the GDG agreed that it is unlikely that 
NPWT is cost-effective compared to standard care dressings for the treatment of pressure ulcers.  
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The standard care dressing regimen included in this analysis is just one of many possible dressing 
combinations. The dressing regimen was chosen to reflect a fairly high cost dressing combination, in 
order to compare the cost of NPWT against the maximum cost of dressings. As NPWT has been found 
to be more expensive than the costly dressing regimen, it is clear that it would also be more costly 
than simpler dressing regimens.  


The GDG acknowledged that whilst this analysis only considers the use of NPWT for use with 
pressure ulcers which are exhibiting high fluid secretion, there are other occasions in which NPWT 
could be beneficial. For example, NPWT is also sometimes used when other treatment options have 
failed to have any effect on the pressure ulcer, or when the pressure ulcer has a strong odour. This 
analysis does not explicitly consider these other scenarios, although it is likely that the conclusion 
that NPWT is more costly than standard care dressings still applies. 


This analysis does not explicitly consider that NPWT pumps are occasionally purchased rather than 
rented. The purchase prices of the various pumps included in this analysis range from £5,456 to 
£6,250 (prices obtained from manufacturers), plus additional maintenance costs on top of these 
prices. The results of the sensitivity analysis on the rental cost of the pump can be applied to the 
purchase price: the equivalent per day cost over the lifespan of the pump would need to be less than 
£4 (£1) in order for NPWT to be less costly than standard care dressing regimens for the 
management of medium and large (small) pressure ulcers. 


L.3.10.3 Generalisability to other populations / settings 


The conclusions of this analysis are expected to apply to UK adults with pressure ulcers. The GDG felt 
that as NPWT was not cost-saving for individuals with pressure ulcers that are exhibiting high fluid 
secretion, it is unlikely to be cost-saving for the management of pressure ulcers generally. Scenario 
analysis revealed that NPWT is also more costly than standard care dressings when used in the 
community, taking into account travel costs of nursing staff. 


The results of this analysis are not intended to be generalisable to people under the age of 18. 
Recommendations for NPWT in this population have been informed by the Delphi consensus panel. 


L.3.10.4 Comparisons with published studies  


Soares and colleagues10{Soares, 2013 SOARES2013 /id} present the only existing UK cost-utility 
analysis of negative pressure wound therapy for the treatment of pressure ulcers. Three scenarios 
are analysed:1) analysis based on existing literature, 2) existing evidence combined with information 
elicited from experts, 3) existing evidence, expert elicitation and pilot trial data combined (note that 
this pilot trial data was included in the systematic review of clinical evidence for this guideline). 
NPWT was found to be cost effective in scenarios 2 and 3, but not when the analysis was based only 
on exiting literature. Note that the GDG wished to avoid placing too much reliance on expert elicited 
data, and discussed further limitations of the Soares study (as noted in section L.3). The finding that 
NPWT is not cost effective when the analysis is based only on existing literature aligns with the 
conclusions of our analysis. 


L.3.10.5 Conclusion = evidence statement 


This cost-comparison found NPWT to be more costly than standard care dressings for the 
management of pressure ulcers exhibiting high fluid secretion. This analysis is considered to be 
partially applicable, with minor limitations.   


L.3.10.6 Implications for future research 


This analysis has not included data on the clinical effectiveness of negative pressure wound therapy, 
as the existing evidence was considered not to be reliable enough on which to base a full economic 
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model. If a clear benefit (or harm) could be identified through high quality research, ideally including 
data on time to healing of pressure ulcer and quality of life, a complete cost-utility analysis could be 
carried out. This would serve to reduce any remaining uncertainty around the cost-effectiveness of 
NPWT in the treatment of pressure ulcers. 
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Appendix M: Research recommendations 


M.1 Research question: What is the effect of enzymatic debridement of 
non-viable tissue compared with sharp debridement on the rate of 
healing of pressure ulcers in adults? 


Why this is important:  


The debridement of non-viable tissue within a pressure ulcer is thought to help healing occur as 
quickly as possible, as the presence of dead tissue can delay healing and encourage infection.  
Autolytic debridement via natural processes, often supported by the use of an appropriate dressing, 
provided for other purposes, is considered to be adequate for the majority of pressure ulcers and is 
current standard care. However, many other methods of debriding non-viable tissue are available, 
including mechanical, enzymatic, surgical and sharp debridement and larval therapy. A pressure ulcer 
with non-viable tissue may have levels of exudate and odour that are affecting quality of life, 
therefore it may be desirable to expedite the debridement process to improve this. Expert consensus 
suggests there may be an association between the presence of non-viable tissue and the probability 
of wound infection. Where the risk of infection is thought to be present the healthcare professional 
needs to identify the most appropriate method of debridement for the individual. 


There is currently limited high quality evidence available to suggest whether the removal of non-
viable tissue via sharp debridement (carried out at the bed side, by an appropriately qualified 
healthcare professional) or enzymatic debridement, produces the best outcomes and allows for 
quicker healing of the pressure ulcer.  Currently within the UK, the use of enzymatic debridement is 
limited and the availability of these agents is variable however, it is frequently used in other 
countries. Additionally, there is some suggestion that the removal of non-viable tissue via enzymatic 
debridement may be slower than using sharp debridement and that it may result in the removal of 
otherwise viable tissue. 


Identifying the best method of removing non-viable tissue may have significant benefits in terms of 
patient quality of life, for example, by reducing the length of stay for people in hospital or the about 
of time spent on bed rest. 


Criteria for selecting high-priority research recommendations: 


PICO question                                             
Does enzymatic or sharp debridement of non-viable tissue improve healing of 
pressure ulcers in adults who have developed a pressure ulcer? 


Importance to patients 
or the population                            


Identifying the best method of removing non-viable tissue as quickly and 
painlessly as possible may impact upon a person’s quality of life both by 
reducing pain and discomfort associated with certain debridement methods, the 
results of debridement and reducing the time taken to heal a pressure ulcer.  


Relevance to NICE 
guidance  


Future updates of the guideline would be able to produce a stronger 
recommendation in this area, and potentially influence debridement methods 
used in other wounds (for example, venous leg ulcers). 


Relevance to the NHS                                    There are economic implications to the NHS of using different methods of 
debridement, as different strategies require different upfront resources, and 
some are likely to promote healing better than others.  It is therefore vital that 
the most effective method of debridement is identified, as this will help identify 
the most cost-effective strategy, and could lead to cost savings from a reducing 
time to healing (and the  associated reductions in treatment costs) and reduced 
length of stay. 







 


 


Pressure ulcers 
Research recommendations 


National Clinical Guideline Centre 2013. 
8 


PICO question                                             
Does enzymatic or sharp debridement of non-viable tissue improve healing of 
pressure ulcers in adults who have developed a pressure ulcer? 


National priorities                                             None. 


Current evidence base                                   A small number of low quality randomised controlled trials have suggested some 
clinical benefit, for complete healing, of collagenase (an enzymatic debridement 
agent) compared with autolytic debridement supported by the use of a 
hydrocolloid or hydrogel dressing. However, these studies have used small 
numbers of patients and some comparators were not representative of current 
clinical practice (for example, egg white). Further high quality research 
comparing enzymatic debridement to other relevant forms of debridement, such 
as sharp debridement is needed to identify which method of removing non-
viable tissue is preferential.  


Equality                                                      No known equality issues. 


Study design                                                    Randomised controlled trial. 


Feasibility                                                        No known feasibility issues. 


Other comments                                                       None. 


Importance High: the research is essential to inform future updates of key recommendations 
in the guideline High:   


 


M.2 Research question: Does negative pressure wound therapy (with 
appropriate dressing) improve the healing of pressure ulcers, 
compared to the use of dressing alone in adults with pressure 
ulcers? 


Why this is important:  


Negative pressure wound therapy (NPWT) is used for a variety of wounds, including pressure ulcers, 
with the intention of assisting healing, reducing the surface area of a wound and the removal of 
wound exudate. NPWT aims to create a suction force which enables the drainage of wounds and 
promote wound healing. Although there is evidence to suggest benefit in the use of NPWT in some 
other wound areas (for example, surgical wounds) there is limited evidence to support the use of 
NPWT in pressure ulcers.   


Despite this, NPWT is used variably across the NHS and many trusts have purchased or hired NPWT 
pumps.  Given this, it is likely that there would be benefits to both patients and the NHS in identifying 
whether the use of NPWT may be beneficial to improving the healing of pressure ulcers. 


Criteria for selecting high-priority research recommendations:  


PICO question                                             


Does negative pressure wound therapy (with appropriate dressing) improve 
the healing of pressure ulcers compared with the use of dressing alone in 
adults with pressure ulcers? 


Importance to patients 
or the population                            


Anecdotal evidence has suggested that there are both benefits and harms to the 
patient in the use of NPWT. There is some suggestion, particularly in other 
chronic wounds, that the use of NPWT may increase the rate of healing, reduce 
the need for further treatment and reduce time in hospital and therefore have a 
positive impact upon a patient’s quality of life., However, patients have reported 
tolerability issues relating to the use of NPWT, particularly with regards to noise 
levels and comfort and the impact upon mobility and any therapy provided.  It is 
therefore important to ascertain whether there are any potential benefits 
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PICO question                                             


Does negative pressure wound therapy (with appropriate dressing) improve 
the healing of pressure ulcers compared with the use of dressing alone in 
adults with pressure ulcers? 


and/or harms of using NPWT to improve healing of pressure ulcers. 


Relevance to NICE 
guidance  


Any evidence generated would be likely to strengthen any recommendations in 
future updates of the guideline. Any evidence may also help to inform related 
guidance that consider the use of NPWT for healing of wounds. 


Relevance to the NHS                                    NPWT is currently used across the NHS to varying degrees and  can be costly as 
there are costs associated with hiring or purchasing NPWT pumps. If there is no 
clinical benefit of this therapy in pressure ulcers, it is unlikely that NPWT is cost-
effective and therefore efficiencies can be gained by reducing its use. However, 
if NPWT is found to promote healing, cost savings may even be realised, as 
shorter treatment times and reduced hospital stays may outweigh the upfront 
cost of the therapy. Evidence on clinical effectiveness it vital to identify cost 
impact.   


National priorities                                             None. 


Current evidence base                                   Only 3 low quality randomised controlled trials were identified on the use of 
negative pressure wound therapy, specifically focusing on pressure ulcers. No 
clinical benefit was found. Further high quality research is required to identify 
whether there are any potential benefits to the use of NPWT. 


Equality                                                      None known. 


Study design                                                    Randomised controlled trial. 


Feasibility                                                        There are no known feasibility issues. 


Other comments                                                       This research would benefit from being publically funded, rather than funded by 
industry. 


Importance High: the research is essential to inform future updates of key recommendations 
in the guideline  


 


 


M.3 Research question: In adults who have adequate nutritional status 
and who have a pressure ulcer, does providing further nutritional 
supplementation improve healing of the pressure ulcer? 


Why this is important:  


Various nutrients have been associated with promoting pressure ulcer repair through their role in 
collagen formation and development of connective tissue. For example, nutrients such as protein, 
vitamin C, zinc have historically been considered important because of their role in protein synthesis 
and collagen formation. Other nutrients are posited as also improving pressure ulcer healing for 
example, arginine by, among other things, promoting protein synthesis, collagen formation and 
wound strength; or collagen protein hydolysate by providing increased protein content.  There is 
currently weak, low quality evidence to support the use of nutritional supplements in people who 
have pressure ulcers, in studies with small sample sizes, lack of blinding and using mixed nutritional 
supplements.  Further evidence would help to identify suitable composition of supplements, which 
could potentially provide benefit. 
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Criteria for selecting high-priority research recommendations: 


PICO question                                             


In adults who have adequate nutritional status and who have a pressure ulcer, 
does providing further nutritional supplementation improve healing of the 
pressure ulcer? 


Importance to patients 
or the population                            


Should nutritional supplements improve pressure ulcer healing rates, it is likely 
that there would be an improvement in patient quality of life.  It is possible that 
there would be side effects associated with the provision of some nutritional 
supplements such as taste issues although these are thought to be minimal. 


Relevance to NICE 
guidance  


Further evidence in this area would help to support updated recommendations 
in any future updates of this guideline and be beneficial to other guidelines 
focusing on healing of chronic wounds. 


Relevance to the NHS                                    Provision of nutritional supplements to people who have pressure ulcers would 
potentially be cost saving to the NHS. By generating good quality evidence more 
confidence can be attributed to any cost incurred.  


National priorities                                             None. 


Current evidence base                                   Current evidence is of low quality and considered the use of nutritional 
supplementation in people who have a pressure ulcer and who did not have 
adequate nutritional status. The majority of studies identified did not consider 
overall calorie intake against individual requirements and were mainly carried 
out on those who were malnourished. Thus making it unclear if it was the 
correction of malnutrition which was causing any benefit. For some studies, 
there was a conflict when those in control groups also had supplements due to 
an insufficient dietary intake. Lack of blinding was also a frequent issue as was 
variation at baseline.  Additionally, the evidence was difficult to interpret as the 
supplements used contained a variety of components, making it difficult to 
isolate which element provided any benefit.  Finally, many nutritional 
supplements were used alongside other treatment interventions such as 
dressings, repositioning strategies and pressure redistributing devices. 


 


No randomised controlled trials or cohort studies were identified on the use of 
nutritional supplementation to aid the healing of pressure ulcers in neonates, 
infants, children and young people.  


Equality                                                      None. 


Study design                                                    Randomised controlled trial. 


Feasibility                                                        Achieving blinding in studies focusing on nutritional supplementation can be 
difficult. 


Other comments                                                       None. 


Importance Medium: the research is relevant to the recommendations in the guideline, but 
the research recommendations are not key to future updates  


 


M.4 Research question: Do pressure redistributing devices reduce the 
development of pressure ulcers for those who are at risk of 
developing a pressure ulcer? 


Why this is important:  


Pressure relieving and redistributing devices are widely accepted methods preventing the 
development of pressure ulcers for patients assessed as being at risk of developing pressure ulcers. 
These devices include different types of mattresses, overlays, cushions and seating and work by 
either reducing pressure, friction or shearing forces. There is currently limited evidence (most of 
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which is funded by industry) to identify whether certain features of these devices are beneficial. 
Furthermore, these devices can vary significantly in cost and it is currently unclear whether the 
provision of more advance devices, for example, alternating pressure devices, provide any additional 
benefit compared to static low tech devices such as high specification foam mattresses. 


There is also limited evidence to identify whether different at risk sites benefit from different 
pressure redistributing devices.  For example, it has been suggested that some pressure 
redistributing devices used for pressure relief of other sites can cause further pressure to be inflicted 
upon the heel and therefore result in an increase in the incidence of pressure ulcer development.  
Further research is needed to identify what devices are beneficial for specific at-risk sites, including 
the heel. 


Criteria for selecting high-priority research recommendations:  


PICO question                                             
Do pressure redistributing devices reduce the development of pressure ulcers 
for adults who are at risk of developing a pressure ulcer? 


Importance to patients 
or the population                            


The provision of pressure redistributing devices to all individuals who are at risk 
of developing a pressure ulcer, both in primary care, community and secondary 
care settings could reduce the incidence of pressure ulcers. in turn this would 
lead to an improvement in quality of life and reduced treatment time. Patients 
also often find the air mattress to be noisy and these can restrict therapy. 


Relevance to NICE 
guidance  


Further evidence in this area would help to inform recommendations in future 
updates of the guideline. 


Relevance to the NHS                                    Preventing pressure ulcers in all people at risk of developing a pressure ulcer 
would have a substantial impact upon resources required, for example a 
reduction in healthcare professional time.  Identifying the most effective 
pressure redistributing device may have both clinical and economic benefits 
through a reduced incidence of pressure ulcers and therefore associated 
treatment costs, or from a reduction in resources used to reposition patients. 
Redistributing devices can be costly to purchase, therefore it is important that 
the most effective devices are identified so that resources can be allocated 
appropriately, and cost-effective strategies implemented.  


National priorities                                             The NHS Safety Thermometer gathers data on the incidence of pressure ulcers, 
the data from which is used as part of the Commissioning for Quality and 
Innovation (CQUIN) payment programme. 


Current evidence base                                   High quality research is limited and is often biased by the use of other 
preventative strategies, alongside varying frequencies and positions of 
repositioning. In addition, much of the current evidence has been funded by 
industry and could be subject to bias. 


 


No studies in neonates, infants, children or young people were identified. 


Equality                                                      No known equality issues. 


Study design                                                    Randomised controlled trial. 


Feasibility                                                        No known feasibility issues. 


Other comments                                                       The research would benefit by being publically funded, rather than by industry. 


Importance High: the research is essential to inform future updates of key recommendations 
in the guideline  


 


M.5 Research question: When repositioning a person who is at risk of 
developing a pressure ulcer, what is the most effective position – 
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and optimum frequency of repositioning – to prevent a pressure 
ulcer developing? 


Why this is important:  


It is generally accepted that repositioning individuals, both neonates, infants, children, young people 
and adults who are at risk of developing a pressure ulcer can prevent the development of a pressure 
ulcer by redistributing pressure at the at risk site.1 However, encouraging people who are at risk of 
developing a pressure ulcer or providing them with help with frequent repositioning can impact 
substantially upon a patient’s comfort, particularly  when this is done at night or when repositioning 
is painful.  In addition, this can have substantial cost implications, particularly in terms of staff time.  
It is therefore important to identify the most efficient position and frequency of repositioning, to 
minimise discomfort to the patient, ensure that benefits in terms of pressure ulcer prevention are 
maximised and resources are used efficiently. 


There is limited RCT evidence available to suggest the most efficient position and frequency of 
repositioning in populations of all ages. Of the evidence that is available, many studies include 
patients who are on pressure redistributing surfaces, meaning that it is unclear whether any benefit 
in pressure ulcer prevention is provided by the support surface or repositioning intervention.  
Therefore there is a need for a study to randomise patients to different frequencies and positions of 
repositioning, whilst receiving a standard support surface for example, a high specification foam 
mattress. 


Criteria for selecting high-priority research recommendations:  


PICO question                                             


What is the most effective position and frequency at which individuals at risk 
of developing a pressure ulcer should be repositioned to prevent the 
development of a pressure ulcer? 


Importance to patients 
or the population                            


If the optimum frequency of repositioning was identified, patient comfort and 
pain may be reduced, particularly if the rate of repositioning was reduced during 
the night.  Reduction in the number of pressure ulcers developed would have a 
significant positive impact upon a patient’s quality of life. This benefit would be 
likely to affect a large proportion of the population, given that most adults 
admitted to secondary care settings are considered at risk of developing a 
pressure ulcer at some time during their hospital stay. 


Relevance to NICE 
guidance  


Identifying the most effective frequency and position of repositioning people at 
risk of developing a pressure ulcer would impact upon any future updates of this 
guideline, in terms of recommendations relating to repositioning and the use of 
other preventative interventions. 


Relevance to the NHS                                    Repositioning all people at risk of developing a pressure ulcer can have a 
substantial impact upon resources required, particularly healthcare professional 
time, therefore it is important to establish whether repositioning represents a 
cost-effective use of resources.  Repositioning is likely to improve quality of life, 
and lead to downstream cost savings through a reduced incidence of pressure 
ulcers leading to a reduction in treatment costs. 


National priorities                                             The NHS Safety Thermometer gathers data on the prevalence of pressure ulcers, 
the data from which is used as part of the Commissioning for Quality and 
Innovation (CQUIN) payment programme.  


Current evidence base                                   High quality research is limited and is often biased by the use of other 
preventative strategies for example, pressure redistributing surfaces alongside 
varying frequencies and positions of repositioning.  


 


 There is one RCT of low quality which looks at the repositioning of children with 
acute lung injury. Further high quality research is needed in these specific 
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PICO question                                             


What is the most effective position and frequency at which individuals at risk 
of developing a pressure ulcer should be repositioned to prevent the 
development of a pressure ulcer? 


populations to identify the most effective frequency and position for these age 
groups. 


Equality                                                      Any research should focus on people who are able to reposition themselves as 
well as those who are unable to reposition themselves (for example, people with 
significant mobility issues). 


Study design                                                    Randomised controlled trial. 


Feasibility                                                        No known feasibility issues. 


Other comments                                                       None. 


Importance High: the research is essential to inform future updates of key recommendations 
in the guideline  


M.6 Research question: Which pressure ulcer risk assessment tools are 
most effective for predicting pressure ulcer risk in children? 


Why this is important:  


There are a few published pressure ulcer risk assessment tools for children, but most of these have 
no evidence of validity, and over half have been developed from adult pressure ulcer risk assessment 
tools. Of the tools which have validation data, the evidence is mainly poor quality. 


When healthcare professionals are choosing a risk assessment tool to use in clinical practice, they 
should be looking for a tool that has evidence to demonstrate that it is good at predicting risk in the 
population of interest.  


Criteria for selecting high-priority research recommendations:  


PICO question                                             


Are any paediatric pressure ulcer risk assessment tools superior to other tools 
for predicting pressure ulcers incidence in paediatric patient groups (e.g. 
paediatric patients in critical care, general paediatric wards or community).  


Importance to patients 
or the population                            


Using the most effective pressure ulcer risk assessment tool for paediatric 
populations will more accurately alert carers to risk and institute preventative 
interventions. This should prevent more pressure ulcers in paediatric patients. 


Relevance to NICE 
guidance  


Future NICE guidance will have high quality studies comparing the effectiveness 
of different paediatric pressure ulcer risk assessment tools, so that 
recommendations can be made about which tool to use for certain paediatric 
patient populations. 


Relevance to the NHS                                    Carers and clinical staff will be able to choose the most effective pressure ulcer 
risk assessment tool for paediatric patient populations, and be able to predict 
which patients are most at risk of pressure ulcers. This will enable them to use 
resources to prevent pressure ulcers more efficiently.  


National priorities                                             There is a National initiative for no avoidable pressure ulcers in NHS provided 
care  


Current evidence base                                   There are no published paediatric pressure ulcer incidence studies comparing 
the effectiveness of paediatric pressure ulcer risk assessment tools 


Equality                                                      The research question has no particular equality issues. 


Study design                                                    A paediatric pressure ulcer incidence study collecting patient data for two or 
more pressure ulcer risk assessment tools. The data should be used to calculate 
the sensitivity, specificity and predictive validity (area under the receiver 
operating characteristics curve) for each pressure ulcer risk assessment tool, 
then the validity of the tools can be compared. 







 


 


Pressure ulcers 
Research recommendations 


National Clinical Guideline Centre 2013. 
14 


PICO question                                             


Are any paediatric pressure ulcer risk assessment tools superior to other tools 
for predicting pressure ulcers incidence in paediatric patient groups (e.g. 
paediatric patients in critical care, general paediatric wards or community).  


Feasibility                                                        Data should be collected at multiple paediatric inpatient units and combined, as 
the incidence of pressure ulcers in children may be too small for a single site 
study.  


Other comments                                                       None 


Importance Preventing pressure ulcers is a National priority. There is little evidence for 
paediatric patients in this area. 


High: the research is essential to inform future updates of key recommendations 
in the guideline  
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Appendix N: Delphi consensus results 
Methods used in developing the Delphi consensus survey can be found in Chapter XX of the guideline 
‘Prevention of pressure ulcers’. 


N.1 Composition of panel membership 


The GDG agreed in advance the proposed composition of the Delphi consensus panel, namely: 


 Neonatal nurse 


 Paediatric intensive care/critical care nurses 


 Physiotherapists 


 Staff from children’s respite homes 


 Children’s community nurses 


 Staff from schools for children with moderate/severe learning disability 


 Professionals caring for children with metabolic conditions 


 Children’s cardiac intensive care staff 


 Paediatrician  


 Staff from paediatric critical care  


 Paediatric nurse 


 Tissue viability nurse 


 Paediatric occupational therapist 


 Paediatric physiotherapist 


 General practitioner 


 Primary care nurse 


 Paediatric dermatologist 


 Consultant in paediatric neurodisability  


 Paediatric dietician 


 Patient/carers/parents 


 Neonatologist 


 Children’s cardiac intensive care staff  


 Paediatric respite care consultant 


 Children’s oncology nurse 


 Plastic surgeon 


 Vascular surgeon 


 


Other professions were considered for inclusion on the panel on a case by case basis. 


N.2 Panel members 
  


Denis Anthony 


Karen  Armitage 


Jaspreet Bansil 
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Rachael  Bolland 


Lisa Brown 


Sue Burkin 


Andrea Cockett 


James Coulston 


Caroline Dawn 


Joanna Dixon 


Louise Douglas 


Julie Evans 


Sally Farrer 


Susan Flavin 


Carley Gibbens 


Evelyn Gilday 


Anne-Marie Gillingham 


Nikhil Gokhani 


Andrea Graham 


Lynne  Grant 


Jason Gray 


Sylvie Hampton 


Ceri Harris 


Kerryanne Hatcher 


Melanie Haughan 


Karen  Hill 


Corrina Hulkes 


Sara Hutchcox 


Joanna Inglis-Lyons 


Claire Jackson 


Deb  Jones 


Hamish Laing 


Ruth Lester 


June Lindsay 


Eva Madsen 


Trish Mahon 


Logan Manikam 


Evelyn Mansoor 


Jan Maxwell 


Ruth May 


Valerie McGurk 


John  McRobert 


Jeanette Milne 


Ofrah Muflahi 


Alison Parnham 


Gillian Parsons 
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Joan  Pickersgill 


Zoe Pooley 


Jonathan Punt 


Kumal Rajpaul 


Mark Robinson 


Angela Rodgers 


Mike Samuels 


Debby  Sinclair 


Jackie Stephen-Haynes 


Kate Swailes 


Norma Timoney 


Julie Trudigan 


Rachel Von Graeventiz 


Richard White 


Rebecca Whitney 


Elaine  Wilkins 


Nick  Wilson-Jones 


Pam Taylor 


Fania Pagnamenta 


Rachel McConnell 


James Callaghan 


Caron Eyre 


Louise Scannell 


N.3 Qualitative analysis 


A free text box was available for panel comments for each statement. Members of the panel used 
these to text boxes to provide further feedback on each statement.  


Comments from Round 1 were analysed and categorised by theme and considered by the GDG when 
developing the recommendation (for accepted statements) or amending the statement for inclusion 
in Round 2 (for non-accepted statements). These are included below. 


Comments from Round 2 were used to help inform the ‘Linking evidence to recommendations’ 
section for accepted statements. 


N.4 Results 


N.4.1 Nutrition and hydration for prevention of pressure ulcers 


N.4.1.1 Round 1 


N.4.1.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Themes of comments received 


1 Healthcare 
professionals 


97%  Basis for recommendation - 2panel members 
provided justification for a recommendation 
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n Statement % consensus Themes of comments received 


should offer 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers a 
suitable age 
related 
nutritional 
assessment. 


supporting the nutritional assessment in neonates, 
infants, children and young people firstly as it was 
an extrapolation of adult evidence and secondly, 
as protein would be lost through the pressure 
ulcer. 


 For all children – a number of panel members 
commented that all children should receive a 
nutritional assessment, regardless of whether they 
had developed a pressure ulcer. 


 Assessment tool – one comment identified the 
lack of nutritional assessment tool available for 
this population. One comment highlighted that the 
Paediatric Yorkhill Malnutrition score was used in 
their hospital for infants, children and young 
people. 


 Dietetics – a number of comments noted that 
importance of ensuring that the assessment was 
carried out by a dietician with appropriate 
knowledge of this area. 


 High risk – one panel member felt that only 
infants, children and young people at risk of 
developing a pressure ulcer should have a 
nutritional assessment. 


 Considerations – one comment noted that weight 
and ethnicity should also be taken into account 
when assessing nutritional status. 


2 Healthcare 
professionals 
should offer 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers, who are 
nutritionally 
deficient, 
correction of 
their nutritional 
deficiency. 


94%  Dietitian – the majority of comments highlighted 
the importance of involving a suitably qualified 
paediatric dietician in the provision of nutritional 
supplementation. 


 End of life care – some panel members highlighted 
that it would not always be appropriate to provide 
correction of nutritional deficiency, for example, 
during end of life care. 


 Clinical condition – one comment highlighted that 
this should not be done where it was detrimental 
to a child’s clinical condition. 


3 Healthcare 
professionals 
should ensure 
that neonates, 
infants, 
children and 
young people 
with pressure 
ulcers have a 
diet that 
maintains 
adequate 
nutritional 
status, 
including that 


99% 







 


 


Pressure ulcers 
Delphi consensus results 


National Clinical Guideline Centre 2013. 
11 


n Statement % consensus Themes of comments received 


required for 
growth and 
wound healing 


4 Healthcare 
professionals 
should offer 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers 
appropriate 
assessment of 
fluid balance, 
taking into 
account fluid 
loss from the 
ulcer(s) and 
other sources. 


100%  Methods – one comment was received noting that 
assessment should include precise measurement 
of fluid balance by blood results. 


N.4.1.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should not 
offer 
nutritional 
supplementatio
n to neonates, 
infants, 
children or 
young people 
at risk of 
developing 
pressure ulcers, 
where 
nutritional 
intake is 
adequate for 
developmental 
age and 
comorbidities 


Comments 
received 
suggested that 
the advice of a 
paediatric 
dietician would 
be needed 
before 
providing 
nutritional or 
hydrational 
supplementatio
n to neonates, 
infants, 
children or 
young people 
who are 
considered at 
risk of 
developing 
pressure ulcers.  


Amended for inclusion in Round 2. 


 


The GDG discussed the responses received and 
identified that there was general agreement on the 
principles underlying the statement. The GDG 
therefore amended the statement to clarify that the 
statement refers to any supplementation specifically 
for pressure ulcer prevention in those neonates, 
infants, children and young people who have 
sufficient nutrition. 


 


2 Healthcare 
professionals 
should not 
offer 
hydrational 
supplementatio
n to neonates, 
infants, 
children or 
young people 
at risk of 
developing 


The GDG discussed the responses received and 
identified that there was general agreement on the 
principles underlying the statement. The GDG 
therefore amended the statement to clarify that the 
statement refers to any supplementation specifically 
for pressure ulcer prevention in those neonates, 
infants, children and young people who have 
sufficient hydration. 
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n Statement Comments Outcome 


pressure ulcers, 
where 
hydrational 
intake is 
adequate for 
developmental 
age and 
associated fluid 
losses. 


N.4.1.2 Round 2 


N.4.1.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion  


1 Following 
nutritional 
assessment, if 
nutritional 
status is 
adequate, 
taking into 
account 
developmental 
age and 
comorbidities, 
healthcare 
professionals 
should not give 
further 
supplementatio
n specifically 
for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people 


77% Accepted. 


 


 


2 Following 
assessment of 
hydration, if 
hydrational 
status is 
adequate, 
taking into 
account 
developmental 
age and 
comorbidities, 
healthcare 
professionals 
should not give 
further 
supplementatio
n specifically 


89% Accepted. 







 


 


Pressure ulcers 
Delphi consensus results 


National Clinical Guideline Centre 2013. 
13 


n Statement % consensus Conclusion  


for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


N.4.1.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.2 Barrier creams for the prevention of pressure ulcers and moisture lesions 


N.4.2.1 Round 1 


N.4.2.1.1 Delphi statements where consensus was achieved 


None. 


N.4.2.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should not use 
barrier creams 
(e.g. cavilon 
and securar 
cream) for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


Comments 
received 
suggested that 
although 
barrier creams 
had little direct 
impact upon 
the 
development of 
pressure ulcers, 
they played a 
role in the 
protection of 
skin and 
reduction of 
friction and 
shear in 
neonates and 
infants, as well 
as children and 
young people 
who are 
incontinent.   


Amended for inclusion in Round 2 as a single 
statement. 


 


The GDG identified that many participants were 
unclear about the role of barrier creams in the 
prevention of pressure ulcers or moisture lesions 
and that the inclusion of two statements may have 
made consensus on this issue difficult. As such, one 
statement was developed by the GDG to clarify that 
the only possible role for the use of barrier creams 
was for the prevention of skin damage, such as 
moisture lesions. 


2 Healthcare 
professionals 
should not use 
barrier creams 
for the 
prevention of 
moisture 
lesions in 
neonates, 
infants, 
children and 
young people. 


N.4.2.2 Round 2 


N.4.2.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 89% Accepted 
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n Statement % consensus Conclusion 


professionals 
should consider 
using barrier 
creams for 
neonates, 
infants, as well 
as children and 
young people 
who are 
incontinent, for 
the prevention 
of skin damage 
such as 
moisture 
lesions. 


N.4.2.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.3 Skin massage for the prevention of pressure ulcers 


N.4.3.1 Round 1 


N.4.3.1.1 Delphi statements where consensus was achieved 


None. 


N.4.3.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome  


1 Healthcare 
professionals 
should not 
offer skin 
massage to 
neonates, 
infants, 
children and 
young people, 
for the 
prevention of 
pressure ulcers. 


Comments 
received 
generally 
supported the 
statement and 
most did not 
feel that skin 
massage was 
beneficial for 
the prevention 
of pressure 
ulcers. 


 


However, there 
were specific 
comments 
relating to: 


 


Neonates & 
infants: there is 
a particular risk 
of skin 
breakdown in 
these 


Amended for inclusion in Round 2. 


 


Comments received from the Delphi consensus 
panel during Round 1 suggested that there were 
situations in which skin massage may be appropriate 
in these populations. The GDG wished to clarify that 
the statement referred specifically to use of skin 
massage for the prevention of pressure ulcers only, 
and did not cover skin massage for other indications 
or for comfort. The GDG also wished to highlight that 
the statement referred to skin massage of the at-risk 
area and did not refer to any other massage. 
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n Statement Comments Outcome  


populations 
with massage  


 


End of life care:  
it was felt that 
these 
populations 
may benefit 
from skin 
massage for 
comfort 
reasons 


 


As such, the 
statements 
were amended 
to reflect 
specific 
requirements 
in these 
populations. 


N.4.3.2 Round 2 


N.4.3.2.1 Delphi statements where consensus was achieved 


None. 


N.4.3.2.2 Delphi statements where consensus was not achieved 


n Statement % consensus Conclusion  


1 Healthcare 
professionals 
should not 
offer skin 
massage for 
the area at risk 
specifically for 
the prevention 
of pressure 
ulcers in 
neonates, 
infants, 
children and 
young people. 


 Statement not accepted. Further detail on the 
development of the recommendation can be found 
in the ‘Linking evidence to recommendation’ section. 


 


 


N.4.4 Repositioning for the prevention of pressure ulcers 


N.4.4.1 Round 1 


N.4.4.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Themes of comments received 


1 Healthcare 
professionals 


77%  Tailor care to the child – responders highlighted 
the importance of ensuring that care was tailored 
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n Statement % consensus Themes of comments received 


should ensure 
that neonates, 
infants, 
children and 
young people 
at high risk of 
developing a 
pressure ulcer 
are 
repositioned at 
least every 4 
hours. 


to the individual and that some children who are 
considered at high risk of developing a pressure 
ulcer may require repositioning more frequently, 
depending on clinical judgement and the outcome 
of risk assessment.  Populations which were 
highlighted as potentially being at high risk 
included those with spinal cord injury and those 
with neurological disease.  Other responders 
highlighted the need for considering other 
methods of repositioning for children who cannot 
be moved without affecting the clinical condition 
(for example, those in neonatal or paediatric 
intensive care units) and in those where 
repositioning was a lower priority (for example, 
repositioning should be for comfort only in those 
nearing the end of life).   


 Consider repositioning more frequently – some 
responders highlighted that two hourly or more 
frequent repositioning would be needed for some 
individuals. 


 Repositioning by other means – panel members 
identified that young children were often more 
likely to be repositioned more frequently by the 
nature of their age, as parents/carers and 
healthcare professionals would be in physical 
contact with the child (for example, when 
changing nappies, feeding or comforting). 


 Process – comments highlighted that there should 
be suitable documentation in place to outline 
processes for repositioning.  Ideas put forward by 
panel members included a pathway indicating the 
process for repositioning and individualised care 
plans highlighting repositioning times. 


 Support surfaces - panel members identified that 
the frequency of repositioning may vary 
depending on the type of support surface 
provided. 


 Settings requiring special considerations – panel 
members identified a number of settings in which 
may require special considerations when 
repositioning a child or young person. This 
included school settings, inpatient, community and 
neonatal/paediatric intensive care units. 
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n Statement % consensus Themes of comments received 


2 Healthcare 
professionals 
should ensure 
that 
repositioning 
equipment is 
made available 
to aid 
repositioning of 
young people, 
where clinically 
indicated. 


95%  Availability – A number of panel members 
highlighted that the availability of repositioning 
equipment was often a problem and that 
arrangements should be put in place with 
commissioners to make sure this is available to 
clinicians. 


 Training – Comments noted that it was important 
for healthcare professionals to receive training in 
the use of repositioning equipment. 


 Specific equipment – one panel member felt that 
slide sheets were often useful to prevent friction. 


 Correct usage – one panel member noted that 
equipment with a safe working load weight for 
children would be effective in safe manual 
handling. 


 Benefits – a comment was received from a panel 
member highlighting the benefits to both the 
healthcare professional and the patient. 


 Not needed – one responder highlighted that this 
population may often be able to reposition 
themselves without the use of equipment. 


3 In children and 
young people, 
who refuse 
repositioning, 
healthcare 
professionals 
should ensure 
that patients 
and carers 
understand the 
reasons for 
repositioning. 


89%  Amendments to wording – Several comments 
suggested minor amendments to the wording, for 
example ‘refuse’ should be amended to ‘decline’, 
parents/carers should be included.  The 
recommendation was amended to reflect these 
changes. 


 Documentation - a number of panel members 
highlighted the need to document reasons for 
declining repositioning in the clinical notes. 


 Methods – some comments were received 
suggesting methods for explaining the need for 
repositioning and the consequences of declining 
repositioning.  For example, one comment noted 
that pictures/diagrams were a good way of 
explaining the need to reposition where there are 
difficulties in understanding or where English is 
not the first language.  Another comment 
highlighted that written and verbal advice should 
be provided at each assessment. 


 Informed consent – one comment highlighted that 
explaining the reasons for repositioning was part 
of obtaining informed consent. 


 Training - it was noted that healthcare 
professionals need to have training in providing 
clear guidance on repositioning. 


4 Healthcare 
professionals 
should consider 
the use of play 
experts to 
encourage 
repositioning in 
children who 
have difficulty 
with 
compliance. 


77% 


N.4.4.1.2 Delphi statements where consensus was not achieved 


None. 
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N.4.5 Pressure redistributing devices for the prevention of pressure ulcers 


N.4.5.1 Round 1 


N.4.5.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Themes of comments received 


1 Healthcare 
professionals 
should use a 
high 
specification 
cot mattress 
for all neonates 
and infants, or 
a high 
specification 
foam mattress 
for all children 
and young 
people 


83%  Risk dependent – a number of comments 
highlighted that the use of a high specification 
foam mattress may depend upon the risk level of 
the neonate or infant.  One comment noted that 
this should be dependent upon the outcome of 
risk assessment. 


 Support surfaces – other comments suggested that 
high specification foam mattresses should only be 
used in the absence of other pressure 
redistributing devices.  


 Limitations – one panel member highlighted that 
there were specific limitations with regards to the 
use of high specification cot mattresses specifically 
that they did not always allow for movement of 
the infant or neonate, which can affect the 
development of pressure ulcers and rehabilitation.   


 Tailor care to the child - again, comments 
highlighted the need to individualise care to the 
child.  For example, on panel member noted that 
the need for a high specification mattress is 
dependent upon the clinical condition, the length 
of stay, risk level (see above) and level of mobility.  
Specific comments relating to neonates noted that 
the need for a high specification mattress would 
be dependent upon the age of the neonate. 


 Resource limitations – panel members noted that 
there were benefits to providing the same 
specification of mattress to all people in a setting.   
It was highlighted that by providing all patients 
with a higher standard of mattress, high risk 
patients are not exposed to standard foam 
mattresses whilst awaiting risk assessment and 
prevents confusion and delays in providing the 
most appropriate mattress.  Other comments 
noted that providing a high specification foam 
mattress for all patients can mean that there is a 
reduction in the need for healthcare professionals 
to spend time allocating the correct mattress, 
reducing overall risk. 


 Neonates –panel members noted that neonates as 
a population would be considered a high risk 
group and therefore it would be appropriate to 
provide a high specification cot mattress to all. 
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n Statement % consensus Themes of comments received 


2 Healthcare 
professionals 
should use a 
high 
specification 
pressure 
redistributing 
mattress for all 
neonates, 
infants, 
children and 
young people 
at risk of 
developing a 
pressure ulcer. 


76%  Tailor care to child- a range of comments 
highlighted that it was important that care was 
tailored to the child.  For example, the type of 
mattress used might be dependent upon the skin 
condition of the child, 


 Risk dependent- a number of comments noted 
that the use of high specification pressure 
redistributing mattresses was dependent upon the 
level of risk, which should be identified with the 
use of a risk assessment tool.  One panel member 
noted that there were no validated risk 
assessment tools available for neonates. 


 Neonates – panel members highlighted that high 
specification mattresses were not always 
appropriate for the neonatal population, 
particularly those on ventilators, due to the size of 
the infant and the amount of equipment needed.  
Other comments highlighted that all neonates 
were considered a high risk population and should 
therefore be given high specification pressure 
redistributing mattresses. 


 Contraindications – it was identified by a number 
of panel members that it was not always 
appropriate to offer a pressure redistributing 
mattress.  For example, contraindications included 
ventilated neonates, people with spinal cord injury 
or people with head injury.  


 Support surfaces – several comments highlighted 
the need to ensure that some populations receive 
other types of support surfaces, for example, 
dynamic support surfaces/alternating pressure 
mattresses for those at highest risk. 


3 Healthcare 
professionals 
should take 
into account 
the specific 
sites at risk of 
developing 
pressure ulcers 
in neonates, 
infants, 
children and 
young people, 
when 
undertaking 
and 
documenting a 
skin 
assessment. 


98%  Device related ulcers – although the prevention 
and treatment of device-related pressure ulcers it 
outside the scope of the current guideline, a 
number of stakeholders highlighted that neonates, 
infants, children and young people were at 
particular risk of developing pressure ulcers from 
medical devices (for example, nasal cannulas, 
CPAP masks, splints and oxygen tubing).   


 Methods of documentation – a number of panel 
members highlighted different methods of 
documenting skin assessment, for example, the 
use of body maps and medical photography. 


 Frequency of assessment – comments highlighted 
the need for regular, frequent skin assessment. 


 Ulcer sites – Specific sites were highlighted as 
areas of high risk for neonates, infants, children 
and young people.  These include the occiput, 
sacrum, back, buttocks, heels and elbows. A 
number of panel members also noted that it was 
important to ensure that whole body assessment 
could be carried out. 


 Training – One panel member noted that it was 
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n Statement % consensus Themes of comments received 


important for healthcare professionals to receive 
training in skin assessment of these groups, as it 
was important to use a standardised approach. 


 Risk assessment – Panel members noted that a 
specific risk assessment tool was needed for these 
populations. 


4 Healthcare 
professionals 
should use a 
high 
specification 
pressure 
redistributing 
overlay for all 
neonates, 
infants, 
children and 
young people 
at risk of 
developing a 
pressure ulcer. 


75%  Risk dependent – several comments highlighted 
that the use of an overlay may be dependent upon 
the risk of a child and this should be decided 
following a formal risk assessment.  Those at 
highest risk should be given dynamic support 
surfaces. 


 Tailor care to child – panel members noted that 
the use of pressure redistributing devices should 
be tailored to the child, accounting for level of risk, 
clinical condition, physical need and the 
environment.  


 Settings – comments were received which 
identified that overlays could be of use in the 
community or home setting. 


 Mattresses – a large number of comments noted 
that the use of mattresses was preferable to the 
use of overlays.  However, comments did note that 
there were specific situations in which the use of 
overlays was beneficial.  For example, members 
highlighted that overlays could be used where 
there may be a delay in the provision of a pressure 
redistributing mattresses. 


 Contraindications – a number of comments were 
received which reiterated that the use of overlays 
was potentially hazardous in these populations.  
Comments noted that overlays may increase the 
height of a child over the bed rails and therefore 
result in a falling hazard.  Other comments noted 
that the weight of a child (particularly for 
neonates) should be considered when using 
specific pressure redistributing devices.  Another 
comment noted that there were issues relating to 
cleaning and decontamination with regards to 
overlays. 


N.4.5.1.2 Delphi statements where consensus was not achieved 


None. 


N.4.5.2 Round 2 


N.4.5.2.1 Delphi statements where consensus was achieved 


None. 


N.4.5.2.2 Delphi statements where consensus was not achieved 


None. 







 


 


Pressure ulcers 
Delphi consensus results 


National Clinical Guideline Centre 2013. 
21 


N.4.6 Pressure redistributing devices for the prevention of heel pressure ulcers 


N.4.6.1 Round 1 


N.4.6.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Themes of comments received. 


1 Healthcare 
professionals 
should offer 
children and 
young people 
at high risk of 
developing heel 
pressure ulcers 
a heel elevation 
strategy/pressu
re relief 
strategy that 
can be 
tolerated by 
children and 
young people. 


97%  Methods – comments were received to suggest 
different methods of achieving heel pressure 
reduction in these populations.  For example, 
there was suggestion that heel pads were of use, 
whilst another comment highlighted that playing 
can often reduce heel pressure. 


 Tailor care to the child – a panel member 
highlighted that a heel pressure reduction strategy 
should account for the clinical condition of the 
child and that any decisions should be made in 
conjunction with the clinical team. 


 As part of a care package – a panel member 
identified that a heel pressure reduction strategy 
should not be used in isolation. 


2 Healthcare 
professionals 
should offer 
infants, 
children and 
young people 
who are long 
term wheel 
chair users 
appropriate 
wheelchair 
assessments. 


97%  Methods – the use of pressure mapping was 
identified as a useful means of identifying the 
need for wheel chair cushions/seating. 


 Education – the importance of educating wheel 
chair users in the risk of pressure ulcer 
development was noted. 


 Service considerations – there were comments 
from panel members who noted that there was 
likely to be some difficulty in providing timely 
wheel chair assessments in their area.  One panel 
member noted that this was often due to wheel 
chair users travelling from outside of their local 
area to access services, whilst a second noted that 
this would be because of the lack of paediatric 
occupational therapists available. 


 Frequency – a number of panel members 
highlighted the importance of ensuring regular 
assessments for children young people who are 
long term wheel chair users.  Reasons for regular 
assessment included the growth of children 
affecting the appropriateness of their wheelchair 
size, the need to consider wheel chair cushions 
and the potential for rapid change in clinical 
condition in these patients. 


 Occupational therapy – one comment identified 
that assessment should be carried out by a 
healthcare professional who is appropriate trained 
in carrying out assessment.  A second comment 
suggested that this would be in co-ordination with 
paediatric occupational therapists/ 
physiotherapists.  One panel member highlighted 
the lack of paediatric occupational therapists 
available in their area. 
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N.4.6.1.2 Delphi statements where consensus was not achieved 


None. 


N.4.6.2 Round 2 


N.4.6.2.1 Delphi statements where consensus was achieved 


None. 


N.4.6.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.7 Risk assessment for pressure ulcers 


N.4.7.1 Round 1 


N.4.7.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Themes of comments received 


1 Healthcare 
professionals 
should use a 
validated risk 
assessment 
tool, 
appropriate for 
age and setting, 
for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


91%  Clinical judgement – the majority of comments 
received highlighted the importance of using risk 
assessment tools in conjunction with clinical 
judgement.  Panel members noted that any risk 
assessment should be carried out in the context of 
a wider clinical assessment (for example, with skin 
assessment) by an experienced healthcare 
professional.  


 Validated tool – panel members highlighted the 
difficulty in identifying a validated risk assessment 
tool for use in neonates, infants, children and 
young people.  The panel emphasised the need to 
use a tool specifically designed for us in these 
populations and the need for further research to 
support the use of these tools.  Panel members 
also noted that risk assessment tools should be 
appropriate to the setting in which they are used. 


 Glamorgan scale – a number of people identified 
that the Glamorgan scale was the most reliable, 
validated tool available for use in the paediatric 
population. 


 No scales available – some panel members were 
unaware that any validated risk assessment scales 
were available for use in these populations. 


 Neonates – panel members identified that 
neonates were a population in which there were 
no specific risk assessment tools available.  One 
panel member noted that this was a particular 
problem given that the population was 
automatically assumed to be at high risk. 


 Risk factors – one member noted that an aide 
memoire of risk factors may be most useful than a 
formal risk assessment tool. 


 Ease of use – one panel member noted that it was 
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n Statement % consensus Themes of comments received 


important that any risk assessment tool was easy 
to use and not overly time consuming. 


N.4.7.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should consider 
using a non-
validated risk 
assessment/sco
ring tool to 
promote the 
awareness of 
risk factors in 
the prevention 
of pressure 
ulcers in 
neonates, 
infants, 
children and 
young people. 


Comments 
suggested that 
non-validated 
tools only have 
a place in 
populations 
where 
validated tools 
are not 
available.  The 
panel 
highlighted that 
it was 
important for 
any tool to be 
used in 
conjunction 
with clinical 
judgement. 


 


Comments 
highlighted the 
importance of 
further 
research in this 
area to ensure 
that validated 
tools are 
available in the 
future. 


After discussion, the GDG agreed that this statement 
would be removed for Round 2 of the Delphi 
consensus, as it was no longer appropriate. This was 
because a recommendation was developed from a 
Round 1 statement that was agreed which covered 
the use of risk assessment tools in these populations. 


 


It was therefore removed for the purposes of Round 
2. 


N.4.7.2 Round 2 


N.4.7.2.1 Delphi statements where consensus was achieved 


None. 


N.4.7.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.8 Skin assessment methods for the prevention of pressure ulcers 


N.4.8.1 Round 1 


N.4.8.1.1 Delphi statements where consensus was achieved 


None. 
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N.4.8.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should use 
diascopy for 
the assessment 
of skin in 
neonates, 
infants, 
children and 
young people 
considered to 
be at risk of 
developing 
pressure ulcers. 


Comments 
suggested that 
panel members 
were unsure of 
the term 
‘diascopy’.   


The statement 
was amended 
to clarify this 
term. 


 


Comments also 
highlighted that 
there were 
specific 
populations in 
which this 
would be more 
difficult, 
namely 
neonates and 
those with 
darker skin.   


 


The potential 
infection risk of 
using plastic 
discs was also 
highlighted. 


The GDG discussed these statements and the 
comments received during Round 1, and agreed that 
a single statement identifying the need for skin 
assessment would replace these in Round 2. 
Comments received have highlighted that different 
considerations are needed in different populations, 
for example, neonates and people with vascularised 
skin. The GDG therefore highlighted that skin 
assessment was likely to account for both blanching 
of skin and changes in localised skin temperature 
and these were therefore included as components of 
a comprehensive skin assessment in Round 2. 


 


Amended as a single statement for inclusion in 
Round 2. 


2 Healthcare 
professionals 
should 
measure skin 
temperature 
for the 
assessment of 
skin in 
neonates, 
infants, 
children and 
young people 
considered to 
be at risk of 
developing 
pressure ulcers. 


Comments 
agreed with 
taking into 
account skin 
temperature as 
part of a 
comprehensive 
skin 
assessment 
but, suggested 
that this 
doesn’t 
necessarily 
need to be 
measured 
formally.  The 
panel also 
suggested that 
this should be 
part of a wider 
skin 
assessment 
procedure. 
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N.4.8.2 Round 2 


N.4.8.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Offer a 
comprehensive 
skin 
assessment to 
neonates, 
infants, 
children and 
young people 
at risk of 
developing 
pressure ulcers, 
taking into 
account 
temperature 
and blanching 
of skin. 


95% Agreed. 


N.4.8.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.9 Nutritional and hydrational interventions for the treatment of pressure ulcers 


N.4.9.1 Round 1 


N.4.9.1.1 Delphi statements where consensus was achieved 


None. 


N.4.9.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome  


1 Healthcare 
professionals 
should not 
offer 
nutritional 
supplementatio
n to neonates, 
infants, 
children or 
young people 
for the 
treatment of 
pressure ulcers, 
where 
nutritional 
intake is 
adequate for 
developmental 
age. 


Comments 
suggested that 
the input of a 
dietician would 
be required 
before 
providing 
nutritional 
supplementatio
n to these 
populations. 


Amended for inclusion in Round 2. 


 


The GDG discussed the comments received during 
Round 1 and noted that comments reflected that 
many healthcare professionals wished to consult 
with a dietitian with experience of working with 
children before offering nutritional supplementation. 
The GDG therefore clarified the statement to 
highlight that this should be discussed with a 
dietitian with relevant expertise. 


2 Healthcare Amended for inclusion in Round 2. 
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n Statement Comments Outcome  


professionals 
should not 
offer 
hydrational 
supplementatio
n to neonates, 
infants, 
children and 
young people, 
where 
hydration is 
adequate for 
the 
developmental 
age and 
associated fluid 
losses. 


 


The GDG felt that it was important to highlight the 
need to ensure that all neonates, infants, children 
and young people have adequate hydration. This 
was felt to be especially important where pressure 
ulcers had been developed because of associated 
fluid losses. It was felt that where this was need was 
not met, discussion should take place with 
appropriately skilled medical staff. The GDG 
therefore clarified the statement to reflect this. 


N.4.9.2 Round 2 


N.4.9.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should discuss 
with a dietitian 
with 
experience of 
working in 
paediatrics 
whether to 
offer 
nutritional 
supplementatio
n specifically 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people 
with adequate 
nutritional 
intake. 


88& Accepted. 


2 Healthcare 
professionals 
should ensure 
that neonates, 
infants, 
children and 
young people 
have adequate 
hydration for 
age, growth 


97% Accepted. 
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n Statement % consensus Conclusion 


and healing. 
Where there is 
any doubt, seek 
medical advice. 


N.4.9.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.10 Pressure ulcer measurement 


N.4.10.1 Round 1 


N.4.10.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
should formally 
document the 
surface area of 
a pressure 
ulcer in 
neonates, 
infants, 
children and 
young people, 
using a 
validated 
quantitative 
technique such 
as planimetry. 


75%  Methods – the majority of comments provided 
suggestions as to methods for the measurement of 
pressure ulcer surface area.  Comments 
highlighted that the use of images (for example, 
photography) is beneficial.  Many comments 
agreed that the use of planimatry could be useful 
however, there was concern regarding the 
provision of this service and some panel members 
suggested that measurement could be done via 
other methods (for example, by using a tape 
measure).   


 Clarification – two comments requested further 
clarification regarding planimetry. 


Resource implications – two comments highlighted 
possible resource implications in the provision of 
techniques such as planimetry. 


N.4.10.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should not 
formally 
measure the 
depth and 
volume of a 
pressure ulcer 
in neonates, 
infants, 
children and 
young people. 


Comments 
suggested that 
there were 
benefits to 
knowing the 
depth and 
volume of an 
ulcer.  
However, there 
was 
disagreement 
as to the best 
method and 
whether this 
should be 
documented 
formally. 


Amended for inclusion as a single statement in 
Round 2. 


 


The GDG discussed the statements on formal 
measurement and qualitative assessment of 
pressure ulcer depth and volume. Comments 
received during Round 1 suggested that there were 
benefits to knowing the depth and volume of an 
ulcer, however there was disagreement as to the 
best method to do so. The GDG therefore agreed 
that the two statements would be merged into a 
single statement to reflect that an estimate of depth 
and volume was likely to be the most appropriate 
means of measuring a pressure ulcer. A separate 
recommendation was agreed in Round 1 to highlight 
the need to document surface area of the pressure 
ulcer. 


2 Healthcare 
professionals 
should 
undertake a 
qualitative 
assessment of 
the depth and 
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n Statement Comments Outcome 


volume of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


3 Healthcare 
professionals 
should 
document the 
proportion of 
pressure ulcer 
area to the 
body surface 
area of a 
neonate, 
infant, child or 
young person. 


Comment 
suggested that 
this was not 
common 
practice and 
was not likely 
to add anything 
to the 
assessment of 
an ulcer. 


The GDG discussed this statement and agreed that it 
was not appropriate to include this in Round 2 of the 
survey. Statement deleted and not included in 
Round 2. 


 


N.4.10.2 Round 2 


N.4.10.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should 
document an 
estimate of the 
depth and 
volume of a 
pressure ulcer 
in neonates, 
infants, 
children and 
young people. 


86% Accepted. 


N.4.10.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.11 Classification of pressure ulcers 


N.4.11.1 Round 1 


N.4.11.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
should classify 
all pressure 
ulcers in 
neonates, 
infants, 


84% Continual review – one comment noted that it is not 
always possible to categorise as some are un-
gradable.  There is a need for re-grading over time.  


Standardisation – the majority of comments were in 
agreement that there needs to be a form of 
standardisation of grading and consistency. A tool 
that all healthcare professionals can use and agree 
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n Statement % consensus Comments 


children and 
young people 
using the 
EPUAP/NPUAP 
grading 
scheme. 


on is needed.  The need to provide standardisation 
of description and allow change over time to be 
identified 


Agree EPUAP – one agreed that EPUAP is widely 
used and recognised in the UK.  Agreed that EPUAP 
provides adequate data for categorisation. 


Other tools – not all agreed on the use of EPUAP. 
Pictorial representation was suggested as was the 
Scottish adapted version of EPUAP.  One respondent 
stated that EPUAP categorisation is over complicated 
and increases the workload of tissue viability nurses. 


N.4.11.1.2 Delphi statements where consensus was not achieved 


None. 


N.4.11.2 Round 2 


N.4.11.2.1 Delphi statements where consensus was achieved 


None. 


N.4.11.2.2 Delphi statements where consensus was not achieved  


None. 


N.4.12 Topical and systemic treatments for the treatment of pressure ulcers 


N.4.12.1 Round 1 


N.4.12.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
should use 
appropriate 
systemic 
antibiotics for 
the treatment 
of infected 
pressure ulcers 
(ie. advancing 
cellulitis, 
osteomyelitis 
or systemic 
infection) in 
neonates, 
infants, 
children and 
young people, 
as specified in 
the British 
National 
Formulary for 


96%  Tailor care to the child – comments noted the 
importance of considering the individual when 
offering systemic antibiotics, particularly the 
clinical state and history of the child. 


 Where clinically indicated – comments highlighted 
the need to ensure that systemic antibiotics were 
only used where clinically indicated.  Other 
comments identified that a positive swab was not 
always a valid means of identifying infection alone 
and should only be used in conjunction with 
clinical signs of infection. 


 Microbiology – panel members felt that systemic 
antibiotics should only be used in conjunction with 
microbiology departments. 


 Localised care – panel members indicated that the 
use of systemic antibiotics should be in line with 
local guidelines and taking into account localised 
factors. 


 Debridement – one panel member felt that 
surgical debridement may be indicated in this 
population. 
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n Statement % consensus Comments 


Children 
(BNFc). 


Setting – a comment was received highlighting 
difficulties in accessing this information in a primary 
care/community setting. 2 Healthcare 


professionals 
should account 
for local 
sensitivities in 
antibiotic 
resistance, in 
conjunction 
with the 
microbiology 
department of 
their local 
hospital. 


95% 


3 Healthcare 
professionals 
should only use 
systemic 
antibiotic 
therapy for 
neonates, 
infants, 
children and 
young people, 
where clinically 
indicated (e.g. 
a positive 
wound swab or 
when two or 
more clinical 
signs of 
infection are 
present at the 
same time). 


80% 


N.4.12.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should use 
appropriate 
topical 
antimicrobials 
for neonates, 
infants, 
children and 
young people, 
with infected 
pressure ulcers, 
as specified in 
the British 
National 
Formulary for 
Children 


Comments 
suggested that 
this was a 
contentious 
issue and that 
there were 
differences in 
clinical 
practice.  This 
particularly 
related to the 
use of honey 
and silver in 
neonates and 
infants.  There 
were 
comments to 


Amended for inclusion in Round 2. 


 


The GDG discussed the comments received on this 
statement and amended it to reflect that, although 
topical antimicrobials may be used in some 
situations for the treatment of infected pressure 
ulcers, it was likely that systemic antibiotics would 
be used for the majority of these situations. 
However, there may be instances were infected 
pressure ulcers are treated topically and the 
statement has been clarified to reflect this. 


 


The GDG also noted that certain antimicrobials (e.g., 
iodine) were not necessarily appropriate for use in 
these populations and this would be highlighted 
when developing the recommendation. 
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n Statement Comments Outcome 


(BNFc). suggest that 
there may be 
an issue 
relating to 
toxicity with 
the use of 
silver. 


 


Some 
comments also 
suggested that 
topical 
antimicrobials 
should be used 
only in 
conjunction 
with local 
microbiology 
departments, 
to account for 
local 
resistances.   


 


Comments also 
noted that 
these should 
only be used 
following 
appropriate 
assessment. 


N.4.13 Round 2 


N.4.13.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should not 
routinely use 
topical 
antimicrobials 
for infected 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


77% Accepted.  


N.4.13.1.2 Delphi statements where consensus was not achieved 


None. 
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N.4.14 Debridement for pressure ulcers 


N.4.14.1 Round 1 


N.4.14.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
should use 
autolytic 
debridement, 
by the use of 
appropriate 
dressings, for 
the 
debridement of 
devitalized 
tissue in 
neonates, 
infants, 
children and 
young people. 


84%  Tailor care to the child – comments from panel 
members noted that care should be individualised 
to the child and that for some children, 
debridement may not be appropriate.  Factors that 
panel members identified as requiring 
consideration included the extent of devitalised 
tissue, the overall aim of care, the status of the 
patient and the clinical scenario. 


 Neonates – one panel member identified that 
particular caution should be applied when using 
autolytic debridement for neonates. 


 Tissue viability – one panel member noted that 
the use of autolytic debridement should be by a 
tissue viability specialist. 


 In conjunction with other care – a number of 
comments identified that autolytic debridement 
should only be used in combination with other 
management strategies as a wider package of 
care. 


N.4.14.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should consider 
the use of 
sharp and 
surgical 
debridement in 
neonates, 
infants, 
children and 
young people, 
where autolytic 
debridement is 
insufficient. 


Comments 
suggested that 
surgical and 
sharp 
debridement 
was not 
appropriate in 
neonates and 
infants. 


 


Comments also 
noted that 
surgical and 
sharp 
debridement 
should only be 
done in 
discussion with 
the surgical 
team. 


Amended for inclusion in Round 2. 


 


The GDG discussed the comments received during 
Round 1, which focused on ensuring that a suitably 
qualified individual carried out any surgical or sharp 
debridement (e.g., a member of the surgical team or 
a trained tissue viability nurse). The GDG amended 
the statement to highlight this. The GDG felt that the 
statement should also be amended to highlight that 
autolytic debridement with appropriate dressings 
would be used before any sharp or surgical 
debridement was considered. 


N.4.14.2 Round 2 


N.4.14.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 
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n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should 
consider the 
use of sharp 
and surgical 
debridement 
by 
appropriately 
qualified staff, 
where 
autolytic 
debridement 
via the use of 
appropriate 
dressings is 
insufficient, in 
neonates, 
infants, 
children and 
young people. 


84% Accepted. 


N.4.14.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.15 Dressings for the management of pressure ulcers 


N.4.15.1 Round 1 


N.4.15.1.1 Delphi statements where consensus was achieved 


n Statement Consensus Comments 


1 Healthcare 
professionals 
should not use 
iodine 
dressings for 
the treatment 
of pressure 
ulcers in 
neonates. 


 


86% Toxicity – panel members noted that there was a 
risk of toxicity from the use of iodine dressings which 
was now unnecessary given the availability of 
alternative treatments. 


Caution – comments noted that there may be some 
situations in which the use of an iodine dressing 
would be appropriate in a neonate but this would be 
when other forms of antimicrobial dressings are 
contraindicated and only with extreme caution. 


Tailor care to the child – one comment highlighted 
the need to consider treatment within the wider 
context of a management plan.  One panel member 
noted that the risk of using iodine dressings should 
be considered for each child. 


N.4.15.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should treat all 
pressure ulcers 


Comments 
received by the 
panel 
suggested that 


Amended for inclusion in Round 2. 


 


The GDG discussed comments from panel members 
which suggested that the use of such dressings 
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n Statement Comments Outcome 


with wound 
dressings which 
promote a 
warm, moist 
wound healing 
environment. 


individuals 
would require 
different 
dressings based 
upon their 
clinical 
condition. 


 


For example, 
patients with 
Grade 1 -2 
ulcers may not 
require 
dressings, 
whereas 
patients who 
are vascular 
compromised 
or who are 
terminally ill 
may not be 
treated in this 
manner. 


would not be appropriate for Grade 1 ulcers and 
only for some Grade 2 ulcers. Comments also 
highlighted that different dressings would be 
required depending upon the clinical condition of 
the neonate, infant, child or young person. As such, 
the statement was amended to reflect that such a 
dressing should be considered, rather than used for 
all ulcers. The statement was also amended to 
reflect that this may be used for Grade 2, 3 or 4 
ulcers only. 


2 Healthcare 
professionals 
should not 
routinely use 
topical 
antimicrobial 
dressings (e.g., 
silver or iodine) 
for the 
treatment of 
pressure ulcers 
in infants, 
children and 
young people. 


Comments 
suggested that 
care should be 
taken when 
using silver or 
iodine 
dressings in 
children. 


 


Other 
comments 
highlighted that 
these dressings 
should only be 
used where 
there is a 
clinical 
indication for a 
topical 
antimicrobial 
dressing. 


Amended for inclusion in Round 2. 


 


The GDG noted that the majority of comments 
received during Round 1 were based upon the use of 
silver and iodine dressings. The statement was 
therefore amended to remove these examples, as it 
was agreed that they were not appropriate 
examples. The statement was also amended to 
suggest that there may be situations in which topical 
antimicrobial dressings are appropriate and that 
these may be considered when treating neonates, 
infants, children and young people, depending upon 
the clinical condition. 


N.4.15.2 Round 2 


N.4.15.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should consider 
treating Grade 
2, 3 and 4 


87% Accepted. 
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pressure ulcers 
with a wound 
dressing which 
promotes a 
warm , moist 
wound healing 
environment 


2 Healthcare 
professionals 
should consider 
using topical 
antimicrobial 
dressings for 
the treatment 
of pressure 
ulcers in 
infants, 
children and 
young people, 
where clinically 
indicated. 


79% Accepted. 


N.4.15.2.2 Delphi statements where consensus was not achieved 


None. 


N.4.16 Pressure redistributing devices for the management of pressure ulcers 


None. 


N.4.16.1 Round 1 


N.4.16.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
should use a 
high 
specification 
cot or bed 
mattress for all 
neonates, 
infants and 
children who 
have developed 
pressure ulcers. 


83%  Tailor care to the child – comments highlighted 
the need to tailor the cot / bed mattress to the 
needs of the child.  It was stated that the type of 
mattress/overlay used needs to be assessed on an 
individual basis - depending on extent of ulcer 
developed, availability, other risk factors involved 
and what the child can tolerate. Factors to 
consider include the physical, clinical, 
environment, location and cause of the pressure 
ulcer and the ability to re-position the patient.  
Need to consider that other equipment may more 
appropriate.  


 Availability – it was noted that dynamic 
mattresses are not available for neonates and cots. 


 Type of mattress – it was suggested that 
alternating pressure mattresses and pressure 
redistributing mattresses should be used for this 
population. 


 Other – it was suggested that a high spec 
mattresses should be used from the beginning of 
care if the neonate, infant or child is identified as 
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n Statement % consensus Comments 


being at risk. 


N.4.16.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


1 Healthcare 
professionals 
should use a 
high 
specification 
cot or bed 
overlay for all 
neonates, 
infants and 
children who 
have developed 
pressure ulcers. 


Comments 
highlighted the 
importance of 
assessing each 
child’s clinical 
need, on the 
basis of their 
condition, ulcer 
and risk factors.  
One panel 
member noted 
that the 
provision of a 
high 
specification 
overlay was 
dependent 
upon the 
pressure 
redistributing 
strategy 
employed.  


 


Other 
comments 
noted that 
people who 
have a pressure 
ulcer should be 
provided with a 
dynamic 
mattress, 
except these 
are not 
available for 
neonates and 
cots. 


 


Comments 
noted that 
pressure ulcers 
resulting from 
devices may 
not require a 
pressure 
redistributing 
mattress. 


Amended for inclusion in Round 2. 


 


The GDG discussed the statement and the comments 
received during round 1, which focused on the 
benefits of using an overlay where a mattress is 
unavailable. In particular, comments noted that this 
would be preferable to delaying pressure relief. 
However, comments also highlighted that there 
were potential safety issues in the use of certain 
overlays, particularly where this raises the height of 
the child above the bed rails. The statement was 
therefore amended to highlight that an overlay may 
be considered where a mattress is unavailable but 
safety should be considered where this is used. 
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n Statement Comments Outcome 


2 Healthcare 
professionals 
should use a 
high 
specification 
cot or bed 
overlay for all 
neonates, 
infants and 
children who 
have developed 
pressure ulcers. 


Healthcare 
professionals 
should use 
dynamic 
support surface 
for the 
treatment of 
pressure ulcers 
in young 
people. 


Comments 
highlighted that 
provision of a 
dynamic 
support surface 
should be on 
the basis of an 
individual 
assessment.  
For example, 
other 
comments 
noted that the 
appropriatenes
s of this may be 
dependent 
upon the size 
and weight of 
the young 
person, the 
clinical 
condition and 
tolerability of 
the device. 


Amended for inclusion in Round 2. 


 


The GDG discussed the use of dynamic support 
surfaces and the comments received during Round 1, 
which focused upon considering the appropriateness 
of a dynamic support surface, taking into account a 
child’s weight, clinical condition and tolerability. The 
statement was therefore amended to highlight that 
a dynamic support surface may be considered 
however, any decision should account for these 
factors. 


 


Additionally, the GDG identified that it was dynamic 
support surfaces may be appropriate for both 
children and young people, depending upon 
individual factors. Therefore the statement was also 
amended to include children. 


3 Healthcare 
professionals 
should not use 
dynamic 
support surface 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants and 
children. 


Comments 
highlighted that 
dynamic 
support 
surfaces may 
be appropriate 
for children. 


 


The panel were 
not aware of 
dynamic 
support 
surfaces being 
available for 
neonates. 


Amended for inclusion in Round 2. 


 


The GDG discussed the use of dynamic support 
surfaces for neonates, infants and children. It was 
agreed that dynamic support surfaces may be 
considered in children and therefore, they were 
included in the preceding statement. It was agreed 
that there may be some circumstances in which 
neonates and infants may benefit from the use of a 
dynamic support surface. Therefore, the statement 
was amended to reflect that this should not be used 
routinely, although there may be circumstances in 
which this is indicated. 


4 Healthcare 
professionals 
should not use 
a standard 
foam cot/bed 
mattress for 
neonates, 
children, 
infants or 
young people 
who have 
previously 
developed 
pressure ulcers 
and should use 


Comments 
received 
highlighted that 
this would be 
dependent 
upon the 
reason for 
pressure ulcer 
development 
and current 
risk. 


Amended for inclusion in Round 2. 


 


The GDG discussed comments received during 
Round 1 which highlighted that this would depend 
upon the reason for initial pressure ulcer 
development. The GDG agreed that, given pressure 
ulcers caused by devices were not included in the 
current guideline, standard foam mattresses should 
not be used for those who have developed a 
pressure ulcer previously, given this would mean 
that they were at risk of subsequent pressure ulcer 
development. The GDG therefore amended the 
statement to reflect that these should not be used 
routinely, however current risk level should be 
considered when choosing a specialist support 
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n Statement Comments Outcome 


specialist 
patient support 
surfaces as 
clinically 
indicated. 


surface for this population. 


N.4.16.2 Round 2 


N.4.16.2.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should consider 
the use of a 
high 
specification 
cot or bed 
overlay for 
neonates, 
infants and 
children who 
have developed 
pressure ulcers, 
where a high 
specification 
mattress is not 
available, 
taking into 
account safety. 


86% Accepted. 


 


 


2 Healthcare 
professionals 
should consider 
the use of a 
dynamic 
support surface 
for children 
and young 
people who 
have developed 
pressure ulcers, 
where this can 
be tolerated, if 
pressure on the 
affected area 
cannot be 
relieved by 
other means 
(such as 
repositioning). 
The support 
surface should 
be appropriate 
for the size and 
weight of the 
child 


95% Accepted.  
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n Statement % consensus Conclusion 


3 Healthcare 
professionals 
should not 
routinely use a 
standard foam 
cot/bed 
mattress for 
neonates, 
children, 
infants or 
young people 
who have 
previously 
developed 
pressure ulcers 
and should 
consider using 
specialist 
support 
surfaces, taking 
into account 
current risk 
level and 
mobility. 


89% Accepted. 


N.4.16.2.2 Delphi statements where consensus was not achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should not 
routinely use 
dynamic 
support 
surfaces for the 
treatment of 
pressure ulcers 
in neonates 
and infants. 


64% Not accepted. Further detail on how the 
recommendation was developed can be found in 
‘Linking evidence to recommendation’ section. 


N.4.17 Electrotherapy, negative pressure wound therapy and hyperbaric oxygen therapy 


N.4.17.1 Round 1 


N.4.17.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
should not 
routinely use 
electrotherapy 
for the 
treatment of 
neonates, 
infants, 


77%  Lack of evidence - it was felt that there was no 
evidence to support its use. 


 When to use – if it is to be used a full health 
assessment should be made and only to be used 
under medical supervision. 
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n Statement % consensus Comments 


children and 
young people 
with pressure 
ulcers. 


N.4.17.1.2 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 


2 Healthcare 
professionals 
should not use 
negative 
pressure 
wound therapy 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


Comments 
noted that this 
could be useful 
in these 
populations 
and supported 
use of this 
technique. 


Amended for inclusion in Round 2. 


 


The GDG discussed comments received which 
suggested that the use of negative pressure wound 
therapy may be helpful in some situations. The GDG 
agreed that it was not likely that NPWT would be 
useful for all neonates, infants, children and young 
people who developed pressure ulcers, although 
there may be certain situations in which it was 
helpful, particularly when other methods of 
treatment had failed. Therefore the statement was 
amended to reflect that this should not be routinely. 


2 Healthcare 
professionals 
should not use 
hyperbaric 
oxygen therapy 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


Comments 
noted that 
although there 
were some 
reported cases 
of benefit, 
neonates may 
be at risk of 
ROP and that 
there is limited 
evidence to 
suggest that 
this may work. 


Amended for inclusion in Round 2. 


 


The GDG discussed comments which suggested that 
there may be a role for hyperbaric oxygen therapy in 
the treatment of pressure ulcers. The GDG agreed 
that, although consensus was not reached in Round 
1, for safety reasons the statement would not be 
amended for Round 2. Further clarification was 
included in the statement to ensure that responders 
are clear about the definition hyperbaric oxygen 
therapy. 


N.4.17.2 Round 2 


N.4.17.2.1 Delphi statements where consensus was achieved 


None. 


N.4.17.2.2 Delphi statements where consensus was not achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should not 
routinely use 
negative 
pressure 
wound therapy 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 


67% Not accepted. Further detail on how the 
recommendation was developed can be found in 
‘Linking evidence to recommendation’ for the 
section. 
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n Statement % consensus Conclusion 


children and 
young people. 


2 Healthcare 
professionals 
should not use 
hyperbaric 
oxygen therapy 
(the use of 
‘above 
atmospheric 
pressure’ to 
increase the 
oxygen supply 
to the wound 
bed) for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


65% Not accepted. Further detail on how the 
recommendation was developed can be found in 
‘Linking evidence to recommendation’ for the 
section. 


N.4.18 Management of heel pressure ulcers 


N.4.18.1 Round 1 


N.4.18.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Healthcare 
professionals 
should treat 
heel pressure 
ulcer s in 
neonates, 
infants, 
children and 
young people 
in line with 
treatment for 
adults, taking in 
account 
differences in 
size, mobility 
and tolerability. 


84% Accepted.  


 


The GDG discussed treatment with of heel pressure 
ulcers. Comments received during Round 1 had 
highlighted that although treatment in children was 
likely to be similar to adults, there may be 
differences arising from variation in size, mobility 
and tolerability and the statement was amended to 
reflect this. 


N.4.19 Delphi statements where consensus was not achieved 


n Statement Comments Outcome 
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n Statement Comments Outcome 


1 Healthcare 
professionals 
should treat 
heel pressure 
ulcers in 
neonates, 
infants, 
children and 
young people 
in line with 
treatments for 
adults. 


Comments 
suggested 
treatment 
should be 
individualised 
to the child, 
although 
treatment 
principles may 
reflect those of 
adults. 
However, this 
should be 
adapted to 
reflect their 
size, whether 
they are of 
walking age 
and whether 
they are able to 
wear shoes. 


 


Other 
comments 
highlighted that 
the 
development of 
heel ulcers in 
children and 
young people 
was rare. 


Amended for inclusion in Round 2. 


N.4.19.1 Round 2 


N.4.19.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Conclusion 


1 Health 
professionals 
should inspect 
the occipital 
area skin when 
carrying out 
skin inspection 
in neonates / 
infants / 
children / 
young people 


96% Accepted. 


 


The GDG discussed treatment with of heel pressure 
ulcers. Comments received during Round 1 had 
highlighted that although treatment in children was 
likely to be similar to adults, there may be 
differences arising from variation in size, mobility 
and tolerability and the statement was amended to 
reflect this. 
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n Statement % consensus Conclusion 


at risk of 
developing 
pressure ulcers. 


3 Pressure 
redistributing 
surfaces should 
be used to 
prevent 
occipital 
pressure ulcers 
in neonates / 
infants / 
children / 
young people 
at risk of 
developing 
pressure ulcers. 


76% Accepted. 


 


 


4 Repositioning 
neonates / 
infants / 
children / 
young people 
at risk of 
developing 
pressure ulcers 
should include 
ensuring that 
pressure on 
areas of the 
scalp of the 
head is also 
relieved. 


96% Accepted. 


N.4.19.1.2 Delphi statements where consensus was not achieved 


None. 


N.4.20 Healthcare professional training and education 


N.4.20.1 Round 1 


N.4.20.1.1 Delphi statements where consensus was achieved 


n Statement % consensus Comments 


1 Healthcare 
professionals 
caring for 
neonates, 
infants, 
children or 
young people 
should have 
training in the 
prevention of 
pressure ulcers 


100% Specific requirements – respondents fed back that 
the following areas need to be covered in training; 
critical care and neurological conditions, areas where 
there is susceptibility, emphasise at risk situations,  


Training requirements – it was suggested that such 
training should be mandatory and should be 
included in all areas of training; pre-registration as 
well as in-house. 
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n Statement % consensus Comments 


from all causes. 


2 Training and 
education 
should be 
provided to 
healthcare 
professionals 
caring for 
neonates, 
infants, 
children and 
young people 
in the provision 
of pressure 
distributing 
devices for the 
prevention of 
pressure ulcers 


98%  Training pattern – it was indicated that this needs 
to be mandatory with a zero tolerance approach to 
pressure ulcers. In addition it was noted that this 
training should not occur in isolation but that it 
should be part of a comprehensive training 
programme. 


 Training tools - It was thought that turn charts are 
a useful tool to ensure continuity. 


3 Training and 
education 
should be 
provided to 
healthcare 
professionals 
caring for 
neonates, 
infants, 
children and 
young people 
in repositioning 
strategies to 
prevent 
pressure ulcers. 


98% 


N.4.20.1.2 Delphi statements where consensus was not achieved 


None. 


N.4.20.2 Round 2 


N.4.20.2.1 Delphi statements where consensus was achieved 


None. 


N.4.20.2.2 Delphi statements where consensus was not achieved 


None. 


N.5 Round 1 agreement data 
Statement % agreed (-ve) % agreed (+ve) n # responded Conclusion 


Healthcare 
professionals 
should not 
offer 


13/55 


 


24% 


25/55 


 


45% 


71 55 Amend for 
Round 2 
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Statement % agreed (-ve) % agreed (+ve) n # responded Conclusion 


nutritional 
supplementatio
n to neonates, 
infants, 
children or 
young people 
at risk of 
developing 
pressure ulcers, 
where 
nutritional 
intake is 
adequate for 
developmental 
age and 
comorbidities. 


Healthcare 
professionals 
should not 
offer 
hydrational 
supplementatio
n to neonates, 
infants, 
children or 
young people 
at risk of 
developing 
pressure ulcers, 
where 
hydrational 
intake is 
adequate for 
developmental 
age and 
associated fluid 
losses. 


9/58 


 


16% 


27/58 


 


47% 


71 58 Amend for 
Round 2 


4. Healthcare 
professionals 
should not use 
barrier creams 
(e.g. cavilon 
and securar 
cream) for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


30/71 


 


42% 


16/71 


 


23% 


71 61 Amend for 
Round 2 


5. Healthcare 
professionals 
should not use 
barrier creams 
for the 
prevention of 


42/58 


 


72% 


6/58 


 


10% 


71 58 Amend for 
Round 2 
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Statement % agreed (-ve) % agreed (+ve) n # responded Conclusion 


moisture 
lesions in 
neonates, 
infants, 
children and 
young people. 


6. Healthcare 
professionals 
should not 
offer skin 
massage to 
neonates, 
infants, 
children and 
young people, 
for the 
prevention of 
pressure ulcers. 


13/55 


 


24% 


28/55 


 


51% 


71 55 Amend for 
Round 2 


7. Healthcare 
professionals 
should ensure 
that neonates, 
infants, 
children and 
young people 
at high risk of 
developing a 
pressure ulcer 
are 
repositioned at 
least every 4 
hours. 


7/65 


 


11% 


50/65 


 


77% 


71 65 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


8. Healthcare 
professionals 
should ensure 
that 
repositioning 
equipment is 
made available 
to aid 
repositioning of 
young people, 
where clinically 
indicated. 


0/65 


 


0% 


62/65 


 


95% 


71 65 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


9. In children 
and young 
people, who 
refuse 
repositioning, 
healthcare 
professionals 
should ensure 
that patients 
and carers 
understand the 


0/65 


 


0% 


65/65 


 


100% 


71 65 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 
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reasons for 
repositioning, 


10. Healthcare 
professionals 
should consider 
the use of play 
experts to 
encourage 
repositioning in 
children who 
have difficulty 
with 
compliance 


0/65 


 


0% 


63/65 


 


97% 


71 65 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


11. Healthcare 
professionals 
should use a 
high 
specification 
cot mattress 
for all neonates 
and infants, or 
a high 
specification 
foam mattress 
for all children 
and young 
people 


9/62 


 


15% 


39/62 


 


83% 


71 62 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


12. Healthcare 
professionals 
should use a 
high 
specification 
pressure 
redistributing 
mattress for all 
neonates, 
infants, 
children and 
young people 
at risk of 
developing a 
pressure ulcer. 


5/63 


 


8% 


48/63 


 


76% 


71 63 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


13. Healthcare 
professionals 
should take 
into account 
the specific 
sites at risk of 
developing 
pressure ulcers 
in neonates, 
infants, 
children and 
young people, 
when 


0/65 


 


0% 


64/65 


 


98% 


71 65 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 
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undertaking 
and 
documenting a 
skin 
assessment. 


14. Healthcare 
professionals 
should use a 
high 
specification 
pressure 
redistributing 
overlay for all 
neonates, 
infants, 
children and 
young people 
at risk of 
developing a 
pressure ulcer. 


6/58 


 


10% 


34/58 


 


60% 


71 58 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


15. Healthcare 
professionals 
should offer 
children and 
young people 
at high risk of 
developing heel 
pressure ulcers 
a heel elevation 
strategy/pressu
re relief 
strategy that 
can be 
tolerated by 
children and 
young people. 


1/62 


 


2% 


60/62 


 


97% 


71 62 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


16. Healthcare 
professionals 
should offer 
infants, 
children and 
young people 
who are long 
term wheel 
chair users 
appropriate 
wheelchair 
assessments. 


0/64 


 


0% 


62/64 


 


97% 


71 64 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


17. Healthcare 
professionals 
should use a 
validated risk 
assessment 
tool, 
appropriate for 


0/66 


 


0% 


60/66 


 


91% 


71 66 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 
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age and setting, 
for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


18. Healthcare 
professionals 
should consider 
using a non 
validated risk 
assessment/sco
ring tool to 
promote the 
awareness of 
risk factors in 
the prevention 
of pressure 
ulcers in 
neonates, 
infants, 
children and 
young people. 


19/65 


 


29% 


17/65 


 


26% 


71 65 Amend for 
Round 2 


19. Healthcare 
professionals 
should use 
diascopy for 
the assessment 
of skin in 
neonates, 
infants, 
children and 
young people 
considered to 
be at risk of 
developing 
pressure ulcers. 


6/35 


 


17% 


17/35 


 


49% 


71 35 Amend for 
Round 2 


20. Healthcare 
professionals 
should 
measure skin 
temperature 
for the 
assessment of 
skin in 
neonates, 
infants, 
children and 
young people 
considered to 
be at risk of 
developing 
pressure ulcers. 


8/50 


 


16% 


23/50 


 


46% 


71 50 Amend for 
Round 2 
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21. Healthcare 
professionals 
should offer 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers a 
suitable age 
related 
nutritional 
assessment. 


0/64 


 


0% 


62/64 


 


97% 


71 64 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


22. Healthcare 
professionals 
should not 
offer 
nutritional 
supplementatio
n to neonates, 
infants, 
children or 
young people 
for the 
treatment of 
pressure ulcers, 
where 
nutritional 
intake is 
adequate for 
developmental 
age. 


22/58 


 


38% 


18/58 


 


31% 


71 58 Amend for 
Round 2 


23. Healthcare 
professionals 
should offer 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers, who are 
nutritionally 
deficient, 
correction of 
their nutritional 
deficiency. 


0/64 


 


0% 


60/64 


 


94% 


71 64 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


24. Healthcare 
professionals 
should ensure 
that neonates, 
infants, 
children and 
young people 
with pressure 
ulcers have a 


0/65 


 


0% 


63/65 


 


99% 


71 65 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 
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diet that 
maintains 
adequate 
nutritional 
status, 
including that 
required for 
growth and 
wound healing. 


25. Healthcare 
professionals 
should offer 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers 
appropriate 
assessment of 
fluid balance, 
taking into 
account fluid 
loss from the 
ulcer(s) and 
other sources. 


0/62 


 


0% 


62/62 


 


100% 


71 62 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


26. Healthcare 
professionals 
should not 
offer 
hydrational 
supplementatio
n to neonates, 
infants, 
children and 
young people, 
where 
hydration is 
adequate for 
the 
developmental 
age and 
associated fluid 
losses. 


10/61 


 


16% 


32/61 


 


52% 


71 61 Amend for 
Round 2 


27. Healthcare 
professionals 
should formally 
document the 
surface area of 
a pressure 
ulcer in 
neonates, 
infants, 
children and 
young people, 
using a 


4/61 


 


7% 


 


 


46/61 


 


75% 


71 61 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 
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validated 
quantitative 
technique such 
as planimetry. 


28. Healthcare 
professionals 
should not 
formally 
measure the 
depth and 
volume of a 
pressure ulcer 
in neonates, 
infants, 
children and 
young people. 


36/61 


 


59% 


10/61 


 


16% 


71 61 Amend for 
Round 2 


29. Healthcare 
professionals 
should 
undertake a 
qualitative 
assessment of 
the depth and 
volume of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


3/59 


 


5% 


42/59 


 


71% 


71 59 Amend for 
Round 2. 


30. Healthcare 
professionals 
should 
document the 
proportion of 
pressure ulcer 
area to the 
body surface 
area of a 
neonate, 
infant, child or 
young person. 


5/60 


 


8% 


36/60 


 


60% 


71 60 Amend for 
Round 2. 


31. Healthcare 
professionals 
should classify 
all pressure 
ulcers in 
neonates, 
infants, 
children and 
young people 
using the 
EPUAP/NPUAP 
grading 
scheme. 


1/56 


 


2% 


47/56 


 


84% 


71 56 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


32. Healthcare 4/54 40/54 71 54 Amend for 
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professionals 
should use 
appropriate 
topical 
antimicrobials 
for neonates, 
infants, 
children and 
young people, 
with infected 
pressure ulcers, 
as specified in 
the British 
National 
Formulary for 
Children (BNFc) 


 


9% 


 


74% 


Round 2. 


33. Healthcare 
professionals 
should use 
appropriate 
systemic 
antibiotics for 
the treatment 
of infected 
pressure ulcers 
(ie. advancing 
cellulitis, 
osteomyelitis 
or systemic 
infection) in 
neonates, 
infants, 
children and 
young people, 
as specified in 
the British 
National 
Formulary for 
Children 
(BNFc). 


0/56 


 


0% 


54/56 


 


96% 


71 56 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


34. Healthcare 
professionals 
should account 
for local 
sensitivities in 
antibiotic 
resistance, in 
conjunction 
with the 
microbiology 
department of 
their local 
hospital. 


0/59 


 


0% 


56/59 


 


95% 


71 59 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


35. Healthcare 
professionals 
should only use 


4/59 


 


47/59 


 


71 59 Accepted 
(positive). 
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systemic 
antibiotic 
therapy for 
neonates, 
infants, 
children and 
young people, 
where clinically 
indicated (e.g. 
a positive 
wound swab or 
when two or 
more clinical 
signs of 
infection are 
present at the 
same time). 


7% 80%  


GDG to use in 
developing 
recommendati
on. 


36. Healthcare 
professionals 
should use 
autolytic 
debridement, 
by the use of 
appropriate 
dressings, for 
the 
debridement of 
devitalized 
tissue in 
neonates, 
infants, 
children and 
young people. 


1/50 


 


2% 


42/50 


 


84% 


71 50 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


37. Healthcare 
professionals 
should consider 
the use of 
sharp and 
surgical 
debridement in 
neonates, 
infants, 
children and 
young people, 
where autolytic 
debridement is 
insufficient. 


6/48 


 


13% 


30/48 


 


63% 


71 48 Amend for 
Round 2. 


38. Healthcare 
professionals 
should treat all 
pressure ulcers 
with wound 
dressings which 
promote a 
warm, moist 
wound healing 


4/53 


 


8% 


39/53 


 


74% 


71 53 Amend for 
Round 2 
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environment. 


39. Healthcare 
professionals 
should not 
routinely use 
topical 
antimicrobial 
dressings (e.g., 
silver or iodine) 
for the 
treatment of 
pressure ulcers 
in infants, 
children and 
young people. 


1/65 


 


2% 


42/65 


 


65% 


71 65 Amend for 
Round 2. 


40. Healthcare 
professionals 
should not use 
iodine 
dressings for 
the treatment 
of pressure 
ulcers in 
neonates. 


1/42 


 


2% 


36/42 


 


86% 


71 42 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


41. Healthcare 
professionals 
should use a 
high 
specification 
cot or bed 
mattress for all 
neonates, 
infants and 
children who 
have developed 
pressure ulcers. 


3/60 


 


5% 


50/60 


 


83% 


71 60 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


42. Healthcare 
professionals 
should use a 
high 
specification 
cot or bed 
overlay for all 
neonates, 
infants and 
children who 
have developed 
pressure ulcers. 


8/53 


 


15% 


34/53 


 


64% 


71 53 Amend for 
Round 2. 


43. Healthcare 
professionals 
should use 
dynamic 
support surface 
for the 
treatment of 


2/50 


 


4% 


37/50 


 


74% 


71 50 Amend for 
Round 2. 
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pressure ulcers 
in young 
people. 


44. Healthcare 
professionals 
should not use 
dynamic 
support surface 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants and 
children. 


26/49 


 


53% 


 


 


6/49 


 


12% 


71 49 Amend for 
Round 2. 


45. Healthcare 
professionals 
should not use 
a standard 
foam cot/bed 
mattress for 
neonates, 
children, 
infants or 
young people 
who have 
previously 
developed 
pressure ulcers 
and should use 
specialist 
patient support 
surfaces as 
clinically 
indicated. 


2/58 


 


3% 


42/58 


 


72% 


71 58 Amend for 
Round 2. 


46. Healthcare 
professionals 
should not 
routinely use 
electrotherapy 
for the 
treatment of 
neonates, 
infants, 
children and 
young people 
with pressure 
ulcers. 


3/30 


 


10% 


 


23/30 


 


77% 


71 30 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


47. Healthcare 
professionals 
should not use 
negative 
pressure 
wound therapy 
for the 
treatment of 


21/46 


 


46% 


5/46 


 


11% 


71 46 Amend for 
Round 2. 
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pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


48. Healthcare 
professionals 
should not use 
hyperbaric 
oxygen therapy 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


6/23 


 


26% 


10/23 


 


43% 


71 23 Amend for 
Round 2. 


49. Healthcare 
professionals 
should treat 
heel pressure 
ulcers in 
neonates, 
infants, 
children and 
young people 
in line with 
treatments for 
adults. 


13/54 


 


24% 


23/54 


 


43% 


71 54 Amend for 
Round 2. 


50. Healthcare 
professionals 
caring for 
neonates, 
infants, 
children or 
young people 
should have 
training in the 
prevention of 
pressure ulcers 
from all causes. 


0/63 


 


0% 


63/63 


 


100% 


71 63 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


51. Training 
and education 
should be 
provided to 
healthcare 
professionals 
caring for 
neonates, 
infants, 
children and 
young people 
in the provision 
of pressure 
distributing 


0/63 


 


0% 


62/63 


 


98% 


71 61 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 
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devices for the 
prevention of 
pressure ulcers 


52. Training 
and education 
should be 
provided to 
healthcare 
professionals 
caring for 
neonates, 
infants, 
children and 
young people 
in repositioning 
strategies to 
prevent 
pressure ulcers. 


0/63 


 


0% 


62/63 


 


98% 


71 63 Accepted 
(positive). 


 


GDG to use in 
developing 
recommendati
on. 


 


N.6 Round 2 agreement data 
Statement % agreed (-ve) % agreed (+ve) n # responded Conclusion 


Following 
nutritional 
assessment, if 
nutritional 
status is 
adequate, 
taking into 
account 
developmental 
age and 
comorbidities, 
healthcare 
professionals 
should not give 
further 
supplementatio
n specifically 
for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


1/56 


 


1.6% 


43/56 


 


 


76.7% 


60 56 Accepted. 


Following 
assessment of 
hydration, if 
hydrational 
status is 
adequate, 
taking into 
account 


1/56 


 


1.6% 


42/56 


 


75% 


60 56 Accepted. 
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developmental 
age and 
comorbidities, 
healthcare 
professionals 
should not give 
further 
supplementatio
n specifically 
for the 
prevention of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


Healthcare 
professionals 
should consider 
using barrier 
creams for 
neonates, 
infants, as well 
as children and 
young people 
who are 
incontinent, for 
the prevention 
of skin damage 
such as 
moisture 
lesions. 


4/57 


 


7% 


51/57 


 


89% 


60 57 Accepted. 


Healthcare 
professionals 
should not 
offer skin 
massage for 
the area at risk 
specifically for 
the prevention 
of pressure 
ulcers in 
neonates, 
infants, 
children and 
young people. 


4/50 


 


8% 


35/50 


 


70% 


60 50 Statement not 
accepted.   


Offer a 
comprehensive 
skin 
assessment to 
neonates, 
infants, 
children and 
young people 
at risk of 
developing 


1/57 


 


1.7% 


54/57 


 


95% 


60 57 Accepted 
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pressure ulcers, 
taking into 
account 
temperature 
and blanching 
of skin. 


Healthcare 
professionals 
should discuss 
with a dietitian 
with 
experience of 
working in 
paediatrics 
whether to 
offer 
nutritional 
supplementatio
n specifically 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people 
with adequate 
nutritional 
intake. 


0/58 


 


0% 


51/58 


 


88% 


60 58 Accepted. 


Healthcare 
professionals 
should ensure 
that neonates, 
infants, 
children and 
young people 
have adequate 
hydration for 
age, growth 
and healing. 
Where there is 
any doubt, seek 
medical advice. 


1/58 


 


1.7% 


56/58 


 


97% 


60 58 Accepted. 


Healthcare 
professionals 
should 
document an 
estimate of the 
depth and 
volume of a 
pressure ulcer 
in neonates, 
infants, 
children and 
young people. 


2/56 


 


3.5% 


48/56 


 


85.7% 


60 56 Accepted.  
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Healthcare 
professionals 
should not 
routinely use 
topical 
antimicrobials 
for infected 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


2/48 


 


4% 


37/48 


 


77% 


60 48 Accepted. 


Healthcare 
professionals 
should consider 
the use of 
sharp and 
surgical 
debridement 
by 
appropriately 
qualified staff, 
where autolytic 
debridement 
via the use of 
appropriate 
dressings is 
insufficient, in 
neonates, 
infants, 
children and 
young people. 


2/50 


 


4% 


42/50 


 


84% 


60 50 Accepted. 


Healthcare 
professionals 
should consider 
treating Grade 
2, 3 and 4 
pressure ulcers 
with a wound 
dressing which 
promotes a 
warm , moist 
wound healing 
environment. 


3/54 


 


5.5% 


47/54 


 


87% 


60 54 Accepted. 


Healthcare 
professionals 
should consider 
using topical 
antimicrobial 
dressings for 
the treatment 
of pressure 
ulcers in 
infants, 
children and 


1/53 


 


1.8% 


42/53 


 


79% 


60 53 Accepted. 
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young people, 
where clinically 
indicated. 


Healthcare 
professionals 
should consider 
the use of a 
high 
specification 
cot or bed 
overlay for 
neonates, 
infants and 
children who 
have developed 
pressure ulcers, 
where a high 
specification 
mattress is not 
available, 
taking into 
account safety. 


1/56 


 


1.7% 


48/56 


 


85.7% 


60 56 Accepted. 


Healthcare 
professionals 
should consider 
the use of a 
dynamic 
support surface 
for children 
and young 
people who 
have developed 
pressure ulcers, 
where this can 
be tolerated, if 
pressure on the 
affected area 
cannot be 
relieved by 
other means 
(such as 
repositioning). 
The support 
surface should 
be appropriate 
for the size and 
weight of the 
child 


2/55 


 


3.6% 


52/55 


 


95% 


60 55 Accepted 


Healthcare 
professionals 
should not 
routinely use 
dynamic 
support 
surfaces for the 
treatment of 


5/53 


 


9% 


34/53 


 


64% 


60 53 Not accepted.  
To be discussed 
with the GDG. 
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pressure ulcers 
in neonates 
and infants. 


Healthcare 
professionals 
should not 
routinely use a 
standard foam 
cot/bed 
mattress for 
neonates, 
children, 
infants or 
young people 
who have 
previously 
developed 
pressure ulcers 
and should 
consider using 
specialist 
support 
surfaces, taking 
into account 
current risk 
level and 
mobility. 


4/56 


 


7% 


50/56 


 


89% 


60 56 Accepted. 


Healthcare 
professionals 
should not 
routinely use 
negative 
pressure 
wound therapy 
for the 
treatment of 
pressure ulcers 
in neonates, 
infants, 
children and 
young people. 


5/42 


 


12% 


28/42 


 


67% 


60 42 Not accepted. 
To be discussed 
with the GDG. 


Healthcare 
professionals 
should not use 
hyperbaric 
oxygen therapy 
(the use of 
‘above 
atmospheric 
pressure’ to 
increase the 
oxygen supply 
to the wound 
bed) for the 
treatment of 
pressure ulcers 


2/23 


 


7% 


15/23 


 


65% 


60 23 Not accepted.  
To be discussed 
with the GDG. 
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in neonates, 
infants, 
children and 
young people. 


Healthcare 
professionals 
should treat 
heel pressure 
ulcer s in 
neonates, 
infants, 
children and 
young people 
in line with 
treatment for 
adults, taking in 
account 
differences in 
size, mobility 
and tolerability. 


4/51 


 


7.8% 


43/51 


 


84% 


 


 


60 51 Accepted  


Health 
professionals 
should inspect 
the occipital 
area skin when 
carrying out 
skin inspection 
in neonates / 
infants / 
children / 
young people 
at risk of 
developing 
pressure ulcers. 


2/56 


 


3.5% 


54/56 


 


96% 


60 56 Accepted. 


Pressure 
redistributing 
surfaces should 
be used to 
prevent 
occipital 
pressure ulcers 
in neonates / 
infants / 
children / 
young people 
at risk of 
developing 
pressure ulcers. 


2/51 


 


3.9% 


39/51 


 


76% 


60 9 Accepted. 


Repositioning 
neonates / 
infants / 
children / 
young people 
at risk of 
developing 


2/55 


 


3.6% 


53/55 


 


96% 


60 55 Accepted. 
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Statement % agreed (-ve) % agreed (+ve) n # responded Conclusion 


pressure ulcers 
should include 
ensuring that 
pressure on 
areas of the 
scalp of the 
head is also 
relieved. 
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Appendix O: Risk assessment and skin 
assessment 


O.1 Summary of risk assessment tools 


Table 1: Summary of existing risk assessment tools 


Risk assessment tool Risk factors  Scores 


Braden scale  


(Bergstrom 1987a
5
) 


Sensory perception (completely limited to no 
impairment) 


Moisture (constantly to rarely) 


Activity (bedfast to walks frequently) 


Mobility (completely immobile to no limitation) 


Nutrition (very poor to excellent) 


Friction and shear (problem to no apparent problem) 


Score ranges from 6 
to 23*  


Norton scale  


(Norton 1962
29


) 


Physical condition (very bad to good) 


Mental condition (stupor to alert) 


Activity (bedfast to ambulant) 


Mobility (immobile – full) 


Incontinent (urinary and faecal to not) 


Score ranges from 5 
to 20* 


Waterlow scale  


(Waterlow 1985
48


; revised 
Waterlow, 2005


49
) 


Build/weight for height (average to below average) 


Skin type visual risk area (healthy to broken/spots 
grade 2-4) 


Sex (male or female) 


Age (14 to 81+) 


Continence (complete/catheterised to urinary and 
faecal incontinence) 


Mobility (fully to chair bound) 


Malnutrition screening tool (MST) (nutrition score) 


Special risk: tissue malnutrition (terminal cachexia, 
multiple/single organ failure, peripheral vascular 
disease, anaemia, smoking); neurological deficit 
(diabetes, MS, CVA, motor/sensory, paraplegia); 
major surgery/trauma (orthopaedic/spinal, on table 
≥2hrs/6hrs); medication (cytotoxic, long term/high 
dose steroids, anti-inflammatory) 


Score ranges from 2 
to 20+** 


Cubbin-Jackson scale  


(Cubbin 1991
11


; revised 
Jackson 1999


19
) 


Age 


Weight 


Skin condition of the whole body 


Mental state 


Mobility 


Nutrition 


Respiration 


Incontinence 


Hygiene 


Hemodynamic state 


Score ranges from 10 
to 40* 
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Risk assessment tool Risk factors  Scores 


Braden-Q scale 


(Quigley 1996
34


) 


Mobility (completely immobile to no limitations) 


Activity (bedfast to all patients too young to 
ambulate or walks frequently) 


Sensory perception (completely limited to no 
impairment) 


Moisture (constantly to rarely) 


Friction and shear (problem to no apparent problem) 


Nutrition (very poor to excellent) 


Tissue perfusion and oxygenation (extremely 
compromised to excellent) 


Scores ranges from 7 
to 28* 
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O.2 Area under the ROC curve 


O.2.1 Median AUC across studies for additional scales 


Table 2: Modified Braden scale 


Study Risk of bias Inconsistency Indirectness Imprecision 
Number of 
patients 


Number of 
events 


AUC 


(%) (95%CI) 
Acceptability of 
values* Quality 


General population 


Chan 2009
9
 Serious1 No serious 


inconsistency 
No serious 
indirectness 


Serious2 197 18 74.0 


(95% CI: 63.0 
to 84.0) 


Fair 
discrimination 


LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 Study had high risks of bias (see quality table) 
2 Confidence interval around the value is consistent with two decisions    


 


Table 3: Braden-Q scale 


Study Risk of bias Inconsistency Indirectness Imprecision 
Number of 
patients 


Number of 
events 


AUC (%) 


(95%CI )  
Acceptability of 
values* Quality 


General population 


Curley 2003
12


 Serious1 No serious 
inconsistency 


No serious 
indirectness 


Serious2 322 86 83.0 


(95% CI: 76.0-
91.0) 


Good 
discrimination 


LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 Study had high risks of bias (see quality table) 
2 Confidence interval around the median is consistent with two decisions 
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Table 4: Waterlow scale – subgroups 


Study 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number of 
patients 
(range) 


Number of 
events 
(range) 


Median AUC 
(%) (95%CI) 
range 


Acceptability 
of values* Quality 


General population 


Schoonhoven 
2002


37
; Anthony 


2003
2
; Serpa 


2009
39


 


Very 
serious1 


Serious2 No serious 
indirectness 


Serious 
imprecision  


98-45735 7-203 61 (56 to 66), 
range54– 90) 


Poor 
discrimination 


VERY LOW 


 


Intensive care patients 


Compton 2008
10


 Very 
serious1 


No serious 
inconsistency 


No serious 
indirectness 


No serious 
imprecision 


698 121 59.0 


(95% CI: 54.0 
to 65.0) 


Fail 
discrimination 


LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 The studies had high to very high risks of bias (see quality table) 
2 Wide variation in AUC across the studies  
3 Confidence interval around the median is consistent with two decisions 
4 Confidence interval around the median is consistent with three decisions 


 


Table 5: Douglas scale 


Study Risk of bias Inconsistency Indirectness Imprecision 
Number of 
patients 


Number of 
events 


AUC 


(%)  
Acceptability 
of values* Quality 


Intensive care patients 


Seongsook 
2004


38
** 


Serious1 No serious 
inconsistency 


No serious 
indirectness 


Serious2 112 170 79 Fair 
discrimination 


LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
** Unclear if patients with a PU at start of the study were included. 
1 Study had high risks of bias (see quality table) 
2 Low event rates (< 100); no confidence interval 
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Table 6: Fragmment scale 


Study 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of 
events 


AUC 


(95% CI)  
Acceptability 
of values* Quality 


General population and intensive care patients 


Perneger 
2002


33
 


Serious1 No serious 
inconsistency 


No serious 
indirectness 


No serious imprecision 1190 170 79 


(95% CI: 
75.0 to 
82.0) 


Fair 
discrimination 


MODERATE 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 Study had high risks of bias (see quality table) 


Table 7: Song and Choi scale 


Study Risk of bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events 


AUC 


(%) 
Acceptability of 
values* Quality 


Intensive care patients 


Kim 2009
21


 Serious1 No serious 
inconsistency 


No serious 
indirectness 


Serious2 219 40 89 


 


Good 
discrimination 


LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 Study had high risks of bias (see quality table) 
2 Low event rates (< 100); no confidence interval 


Table 8: The Northern Hospital Pressure Ulcer Prevention Plan (TNH-PUPP) 


Study Risk of bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events 


 AUC 


(95% CI) 
(range) 


Acceptability of 
values* Quality 


Intensive care patients 


Page 2011
31


 Very 
serious1 


No serious 
inconsistency 


No serious 
indirectness 


Serious2 165 7 90.0 


(95% CI: 82 
to 99) 


Perfect 
discrimination 


VERY LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 







 


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


P
ressu


re u
lcers 


N
atio


n
al C


lin
ical G


u
id


elin
e C


en
tre 2


0
1


3
. 


1
4


 


1 Study had very high risks of bias (see quality table) 
2 Very low events rates (< 100) 


 


O.2.2 AUC within study comparisons 


Table 9: Schoonhoven 200237 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events AUC (%) (95% CI) 


Acceptability of 
values* Quality 


General population 


Braden scale 


  


Norton scale  


 


Waterlow scale  


Serious1 No serious 
inconsistency 


No serious 
indirectness 


No serious 
imprecision 


1129 135 55 (95% CI 49 to-60) 


56 (95% CI 51 to 61) 


61 (95% CI 56 to 66) 


Fail 


 


Fail 


 


Poor 


MODERATE 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 The study had high risks of bias (see quality table) 


Table 10: Perneger 200233 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events AUC (%) (95% CI) 


Acceptability of 
values* Quality 


General population and intensive care patients 


Braden scale  


Norton scale  


Fragmment 
scale  


Serious1 No serious 
inconsistency 


No serious 
indirectness 


No serious 
imprecision 


1190 170 74 (95% CI 70 to 78) 


74 (95% CI 70 to 78) 


79 (95% CI 75 to 82) 


Fair 


Fair 


Fair 


MODERATE 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 The study had high risks of bias (see quality table) 
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Table 11: Seongsook 200438** 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number of 
events AUC (%) 


Acceptability of 
values* Quality 


Intensive care patients 


Braden scale  


Cubbin-Jackson 
scale  


Douglas scale  


Serious
1 


No serious 
inconsistency 


No serious 
indirectness 


Serious2 112 35 71 


83 


79 


Fair 


Good 


Fair 


LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
** Unclear if patients with a PU at start of the study were included. 
1 The study had high risks of bias (see quality table) 
2 Low event rates (< 100); no confidence interval  


Table 12: Chan 20099 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number of 
events AUC (%) (95% CI) 


Acceptability of 
values* Quality 


General population 


Braden scale  


Modified 
Braden scale 


Serious
1 


No serious 
inconsistency 


No serious 
indirectness 


Very 
serious2 


197 18 73 (95% CI 63 to 84) 


68 (95% CI 51 to 79) 


Fair 


Poor 


VERY LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 The study had high risks of bias (see quality table) 
2 Low event rates (< 100); wide confidence interval  


Table 13: Kim 200921 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number of 
events AUC (%)  


Acceptability of 
values* Quality 


Intensive care patients 


Braden scale  Serious
1 


No serious 
inconsistency 


No serious 
indirectness 


Serious2 219 40 88 Good LOW 
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Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number of 
events AUC (%)  


Acceptability of 
values* Quality 


Cubbin-Jackson  


Song and Choi  


91 


89 


Excellent 


Good 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 The study had high risks of bias (see quality table) 
2 Low event rates (< 100); no confidence interval  


Table 14: Serpa 200939 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events AUC (%) (95% CI) 


Acceptability of 
values* Quality 


General population 


Waterlow scale 
(48 hours)  


Waterlow scale 
(4 days)  


Waterlow scale 
(6 days)  


Very 
serious1 


No serious 
inconsistency 


Serious 
indirectness3 


Very 
serious2 


98 7 64 (95% CI 35 to 93) 


 


59 (95% CI 34 to 83) 


 


54 (95% CI 35 to 74) 


Poor 


Fail 


Poor 


VERY LOW 


 


* 90.0-100.0: perfect discrimination; 80.0-89.0: good discrimination; 70.0-79.0: fair discrimination; 60.0-69.0: poor discrimination;50.0-59.0: fail to discriminate 
1 The study had very high risks of bias (see quality table) 
2 Very low event rates (< 100); very wide confidence intervals  
3 Low risk patients excluded 


Table 15: Serpa 201140 


Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events AUC (%) (95% CI) 


Acceptability of 
values* Quality 


Intensive care patients 


Braden scale  
(48 hours)  


Braden scale 


Very 
serious1 


No serious 
inconsistency 


Serious 
indirectness3 


Very 
serious2 


72 8 79 (95% CI 29 to 100) 


 


79(95% CI 27 to 100) 


Fair 


Fair 


Good 


VERY LOW 
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Scale 
Risk of 
bias Inconsistency Indirectness Imprecision 


Number 
of 
patients 


Number 
of events AUC (%) (95% CI) 


Acceptability of 
values* Quality 


(4 days)  


Braden scale  
(6 days)  


 


80 (95% CI 28 to 100) 


* 90-100: perfect discrimination; 80-89: good discrimination; 70-79: fair discrimination; 60-69: poor discrimination;50-59: fail to discriminate 
1 The study had very high risks of bias (see quality table) 
2 Very low event rates (< 100); very wide confidence intervals  
3 Low risk patients excluded 


O.3 Predictive ability (sensitivity and specificity) 


Table 16: Braden scale 


Study Cut-off score* 


Median sensitivity** 


(range) 


Specificity**‡ 


(range) 


Follow-up < 1 week – all stages – general population 


Bergstrom 1998a; Braden 1994a ≤ 17 59 


(range 50-78) 


80 


(range 76-85) 


Bergstrom 1998
4
a; Braden 1994a ≤ 18 75 


(range 60-88) 


68 


(range 68-81) 


Bergstrom 1998a; Braden 1994a ≤ 19 86.5 


(range 67-100) 


62.5 


(range 40-73) 


Follow-up < 1 week – all stages – ICU 


Serpa 2011
40


 (48 hours) ≤ 12 88 (95%CI 47 to 100)  64 (95%CI 51 to 76) 


Serpa 2011 (6 days) ≤ 13 75 


(95%CI 35to 97)  


81 


(95%CI 70 to 90) 


Feuchtinger 2007
15


 ≤ 16 77 (95%CI 56 to 91) 30 (95%CI 14 to 50) 


Follow-up > 1 week – all stages – general population 


Bergstrom 1987a; Bergstrom 1998
4
a; 


Braden 1994a; Capobianco 1996; Chan 
≤ 18 80 (95%CI 68 to 89b 73 (95%CI 66 to 79 b 
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Study Cut-off score* 


Median sensitivity** 


(range) 


Specificity**‡ 


(range) 


2009; Goodridge 1998; Langemo 
1991


23
; Lyder 1999; Pang 1998; 


Salvadalena 1992 


(range 46.2-100) (range 14-100) 


Bergstrom 1987a; Bergstrom 1998a; 
Braden 1994a; Capobianco 1996


8
; 


Salvadalena 1992 


≤ 19 86 (95%CI 57 to 98) 


(range 71.4-100) 


78 (95%CI 61 to 90) c 


(range 42.9-77.8) 


Bergstrom 1987a; Bergstrom 1998a; 
Braden 1994a; Capobianco 1996; 
Salvadalena 1992 


≤ 20 93.2 (95%CI 76 to 99) d 


(range 65-100) 


43 (95%CI 32 to 55) d 


(range 31.6-66.7) 


Follow-up > 1 week – all stages – ICU 


Braden 1994
7
 ≤ 15 32 (95%CI 16 to 52) 


 


95 (95%CI 87 to 99) 


Braden 1994
7
a; Seongsook 2004


38
a*** ≤ 16 50 (95%CI 31 to 69) and  


97 (95%CI 85 to 100) 


 


89 (95%CI 80 to 95) 


26 (95%CI 17 to 37) 


Braden 1994
7
 ≤ 17 87.5 50.0 


Follow-up > 1 week – stage 2+ – general population  


Ramundo 1995
35


 e ≤ 17 42.9 (95%CI 10 to 82) 63.4 (95%CI 47 to 78) 


Ramundo 1995
35


 e ≤ 18 100.0 (95%CI 59 to 100) 34.1  (95%CI 20 to 51) 


Ramundo 1995
35


 e ≤ 19 100.0 (95%CI 59 to 100) 22.0 (95%CI 11 to 38) 


* The reported thresholds are these with the highest values for median sensitivity and specificity 
** Percentage 
*** Unclear if patients with a PU at start of the study were included. 
‡ Specificity corresponding to the median sensitivity 
a Study of which sensitivity and specificity are presented. 
b Sensitivity analysis without studies with < 10 events (Bergstrom 1987a and Langemo 1991) revealed a median sensitivity of 78.6 (range: 46.2-90.5) and a corresponding specificity of 74.3 
(range: 14.0-100.0) 
c Sensitivity analysis without study with < 10 events (Bergstrom 1987a) revealed a median sensitivity of 85.7 (range: 71.4-100.0) and a corresponding specificity of 59.1 (range: 43.0-77.8) 
d Sensitivity analysis without study with < 10 events (Bergstrom 1987a) revealed a median sensitivity of 91.7 (range: 43.2-100.0) and a corresponding specificity of 40.1 (range: 31.6-66.7) 
e The study of Ramundo 1995 had 7 events  
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Table 17: Braden-Q scale 


Study Cut-off score* Sensitivity Specificity 


Follow-up > 1 week – all stages – paediatric ICU patients 


Curley 2003
12


 ≤ 15 75.6 67.8 


Curley 2003
12


 ≤ 16 88.4 58.1 


Curley 2003
12


 ≤ 17 91.9 44.1 


Table 18: Norton scale 


Study Cut-off score* Median sensitivity** Specificity**‡ 


Follow-up > 1 week – all stages – general population 


Kwong 2005
22


; Lincoln 1986
25


; Stotts 
1998


42
a***; Wai-Han 1997


47
a 


≤ 14 


 


16 (95%CI 8 to 27) b 


range 0.0-88.9 


94 (95%CI 91 to 97) b 


 Range 61.0-94.4 


Schoonhoven 2002
37


 c ≤ 15 45.9 (95%CI 37 to 55) 60.3 (95%CI 57 to 63) 


Pang 1998
32


a; Smith 1989
41


a ≤ 16 60 (95%CI 41 to 77) and 


81 (95%CI 58 to 95) 


31 (95%CI 21 to 43) and 


59 (95%CI 48 to 69) 


* The reported thresholds are these with the highest values for median sensitivity and specificity  
** Percentage 
*** Unclear if patients with a PU at start of the study were included. 
‡ Specificity corresponding to the median sensitivity 
a Study of which sensitivity and specificity are presented. 
b Sensitivity analysis without studies with < 10 events (Kwong 2005 and Lincoln 1986) revealed a median sensitivity of 45.7 (range: 16.4-75.0) and a corresponding specificity of 80.6 (range: 
66.7-94.4) 
c The study of Schoonhoven 2002 had 135 events 


Table 19: Waterlow scale 


Study Cut-off score* Median sensitivity** Specificity**‡ 


Follow-up < 1 week – all stages – general population 


Serpa 2009
39


 (48 hours) b ≥17 71.4 (95%CI 29 to 96) 67.0 (95%CI 56 to 77) 


Serpa 2009
40


 (4 days) b ≥ 20 


 


85.7 (95%CI 42 to 100) 


 


41.0 


(95%CI 30 to 51) 


Follow-up > 1 week – all stages – general population 







 


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


P
ressu


re u
lcers 


N
atio


n
al C


lin
ical G


u
id


elin
e C


en
tre 2


0
1


3
. 


2
0


 


Study Cut-off score* Median sensitivity** Specificity**‡ 


Anthony 2003
2
a; Schoonhoven 2002


37
; 


Wai-Han 1997
47


 
≥ 10 87.5 (95%CI 47 to 100)c 


range 82.3-89.6 


28.2 (95%CI 22 to 35) c 


range 22.4-85.2 


Anthony 2003
2
 d ≥ 15 48.8 (95%CI 42 to 56) 94.4 (95%CI 94 to 95) 


Pang 1998
32


a; Smith 1989
41


a*** ≥ 16 95 (95%CI 76 to 100) and 


73 (95%CI 54 to 88) 


44 (95%CI 33 to 55) and 


38 (95%CI 27 to 50) 


Follow-up < 1 week – stage 2+ – ICU 


Weststrate 1998
50


 ≥ 15 80.9 (95%CI 67 to 91) 28.5 (95%CI 25 to 33) 


* The reported thresholds are these with the highest values for median sensitivity and specificity  
** Percentage 
*** Unclear if patients with a PU at start of the study were included. 
‡ Specificity corresponding to the median sensitivity 
a Study of which sensitivity and specificity are presented. 
b The study of Serpa 2009 had 7 events and low risk patients were excluded 
c Sensitivity analysis with only studies with > 100 events (Antony 2003 and Schoonhoven 2002) revealed a median sensitivity of 86.0 (range: 82.3-89.6) and a corresponding 53.8 (range: 22.4-
85.2) 
d The study of Antony 2003 had 203 events 


Table 20: Cubbin-Jackson scale 


Study Cut-off score* Sensitivity Specificity* 


Follow-up > 1 week – all stages – ICU 


Seongsook 2004
38


*** ≤ 24 88.6 (95%CI 73 to 97) 61.0 (95%CI 49 to 72) 


Kim 2009
21


 ≤ 28 95.0 (95%CI 83 to 99) 81.6 (95%CI 75 to 87) 


** Percentage 
*** Unclear if patients with a PU at start of the study were included. 


Table 21: Fragmment scale 


Study Cut-off score* Sensitivity Specificity 


Follow-up > 1 week – all stages – general population 


Perneger 2002
33


 a ≤ 1 78.7 53.5 


Perneger 2002
33


 a ≤ 2 76.7 71.9 
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Study Cut-off score* Sensitivity Specificity 


Perneger 2002
33


 a ≤ 3 62.1 85.0 


** Percentage 
a The study of Perneger 2002 had 170 events 


 


Table 26: Douglas scale 


 


Study Cut-off score* Sensitivity Specificity* 


Follow-up > 1 week – all stages – ICU 


Seongsook 2004
38


*** ≤ 18 100.0 18.2 


** Percentage 
*** Unclear if patients with a PU at start of the study were included. 


 


Table 27: The Northern Hospital Pressure Ulcer Prevention Plan 


Study Cut-off score* Sensitivity Specificity 


Follow-up > 1 week – all stages – general population 


Page 2011
31


 a ≥ 2 85.7 62.0 


Page 2011
31


 a ≥ 3 71.4 81.0 


Page 2011
31


 a ≥ 4 71.4 88.0 


a The study of Page 2011 had a 7 events 


Table 22: Song and Choi scale 


Study Cut-off score* Sensitivity Specificity 


Follow-up > 1 week – all stages – ICU 


Kim 2009
21


 ≤ 21 95.0 69.3 


* 
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Table 23: Suriadi and Sanada scale 


Study Cut-off score* Sensitivity Specificity 


Follow-up > 1 week – all stages – ICU 


Suriadi 2008
43


 ≥ 3 97.2 53.0 


Suriadi 2008
43


 ≥ 4 80.6 82.9 


Suriadi 2008
43


 ≥ 5 72.2 86.7 


‡ Specificity corresponding to the median sensitivity 


Table 24: Clinical judgement 


Study Cut-off score Sensitivity** Specificity**‡ 


Follow-up > 1 week – all stages – ICU 


Salvadalena 1992
36


a; VandenBosch 
1996


46
a 


Yes/no 50 (95%CI 27 to 73) and 


52 (95%CI 33 to 70) 


80 (95%CI 69 to 88) and 


59 (95%CI 47 to 70) 


** Percentage 
a Study of which sensitivity and specificity are presented.  
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O.4 Quality of the studies 


Table 25: Quality of the studies 


Study Selection bias* Risk tool bias** Outcome bias*** Analysis bias**** 


Andersen 1982
1
 Low High Low High 


Anthony 2003
2
 High High Low High 


Barnes 1993
3
 High High Low High 


Bergstrom 1987a
5
 Low High Low Very high 


Bergstrom 1987b
6
 Low High Low Very High 


Bergstrom 1998
4
 Low High Low High 


Braden 1994
7
 Low High Low High 


Capobianco 1996
8
 Low High Low High 


Chan 2009
9
 High High Low High 


Compton 2008
10


 Very high High Low High 


Curley 2003
12


 Low High Low High 


de Souza 2010
13


 Very high High Low High 


Edwards 1995
14


 Low High Low Very high 


Feuchtinger 2007
15


 Low High Low High 


Goodridge 1998
16


 High High Low High 


Halfens 2000
17


 High High Low High 


Hatanaka 2008
18


 High High High High 


Jalali 2005
20


 High Very high Low High 


Kim 2009
21


 High High Low High 


Kwong 2005
22


 High High Low Very high 


Langemo 1991
23


  High High Low Very high 


Lewicki 2000
24


 High High Low Very high 


Lincoln 1986
25


 High High Low Very high 
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Study Selection bias* Risk tool bias** Outcome bias*** Analysis bias**** 


Lindgren 2002
26


 High High Low High 


Lothian 1989
27


 Very high Very high Very high High 


Lyder 1999
28


 High High High High 


Ongoma 2006
30


 High Very high Very high High 


Page 2011
31


 Very high High High Very high 


Pang 1998
32


 High High Low High 


Perneger 2002
33


 High High Low High 


Ramundo 1995
35


 High High Low Very high 


Salvadalena 1992
36


 High High Low High 


Schoonhoven 2002
37


 High High Low Low 


Seongsook 2004
38


 Very high High Low High 


Serpa 2009
39


 High High High Very high 


Serpa 2011
40


 High High High Very high 


Smith 1989
41


 Very high High High High 


Stotts 1988
42


 Very high High Low High 


Suriadi 2006
44


 High High Low High 


Suriadi 2008
43


 High High Low High 


Towey 1988
45


 Low High High High 


VandenBosch 1996
46


 High High Low High 


Wai-Han 1997
47


 High High High Very high 


Weststrate 1998
50


 High High High High 


* inappropriate patient enrolment, inappropriate study design, not representative population 
** unclear definition and measurement of predictive test, absence of imputation technique or unclear description of exclusion, inadequate threshold 
*** unclear definition and measurement of reference test, inappropriate duration 
**** no use of time to event analysis, number of events < 100, reason for missing data not reported 
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O.5 Incidence and predictive ability of risk assessment scales - all thresholds 


Table 26: Braden scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Barnes 1993
3
 2 weeks 6.1 ≤ 16 72.7 90.6 


Braden 1994
7
 48-72 hours‡ 


 


 


 


 


 


 


4 weeks 


NR 


 


 


 


 


 


 


27.5 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


29.0 


43.0 


46.0 


61.0 


79.0 


93.0 


96.0 


21.4 


32.1 


50.0 


57.1 


78.6 


85.7 


92.9 


97.0 


95.0 


84.0 


78.0 


68.0 


51.0 


35.0 


95.9 


94.6 


89.2 


85.1 


74.3 


59.3 


43.2 


Bergstrom 1987a
5
 (a) 


 


 


 


 


 


 


 


 


 


 


6 weeks 


 


 


 


 


 


 


 


 


 


 


7.1 


 


 


 


 


 


 


 


 


 


 


≤ 9 


≤ 10 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


14.3 


14.3 


28.6 


42.9 


71.4 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


98.9 


98.9 


98.9 


94.6 


90.2 


88.0 


82.6 


73.9 


65.2 


50.0 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


 


 


(b) 


 


 


12 weeks 


 


 


9.0 


≤ 22 


≤ 23 


≤ 8 


≤ 9 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 22 


≤ 23 


100.0 


100.0 


11.1 


11.1 


22.2 


44.4 


55.6 


66.7 


77.8 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


35.9 


0.0 


95.6 


91.2 


89.0 


86.8 


83.5 


78.0 


73. 


63.7 


60.4 


50.5 


42.9 


31.9 


26.4 


9.9 


0.0 


Bergstrom 1987b
6
 2 weeks 40.0 ≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


8.3 


8.3 


16.7 


33.3 


58.3 


70.8 


75.0 


83.3 


87.5 


91.7 


91.7 


95.8 


95.8 


100.0 


97.2 


91.7 


88.9 


77.8 


75.0 


66.7 


63.9 


50.0 


38.9 


25.0 


13.9 


5.6 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


≤ 22 100.0 0.0 


Bergstrom 1998
4
 (c) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


(d) 


 


 


48-72 hours‡ 


 


 


 


 


 


 


 


 


 


 


 


 


11 days 


 


 


 


 


 


 


 


 


 


 


 


 


48-72 hours‡ 


 


 


NR 


 


 


 


 


 


 


 


 


 


 


 


 


8.5 


 


 


 


 


 


 


 


 


 


 


 


 


NR 


 


 


≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 9 


≤ 10 


≤ 11 


4.0 


12.0 


19.0 


31.0 


38.0 


38.0 


46.0 


58.0 


62.0 


88.0 


100.0 


100.0 


100.0 


7.7 


11.5 


11.5 


15.4 


15.4 


15.4 


23.1 


30.8 


38.5 


46.2 


100.0 


100.0 


100.0 


0.0 


10.0 


10.0 


100.0 


100.0 


99.0 


99.0 


98.0 


95.0 


90.0 


84.0 


76.0 


68.0 


59.0 


40.0 


23.0 


100.0 


100.0 


98.9 


98.9 


97.9 


97.1 


92.9 


88.9 


83.9 


68.9 


58.9 


40.0 


22.9 


99.0 


99.0 


98.0 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


(e)  


 


 


 


 


 


 


 


 


 


 


 


11 days 


 


 


 


 


 


 


 


 


 


 


 


 


48-72 hours‡ 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


7.4 


 


 


 


 


 


 


 


 


 


 


 


 


NR 


 


 


 


 


 


 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


10.0 


10.0 


20.0 


20.0 


30.0 


50.0 


60.0 


80.0 


80.0 


90.0 


0.0 


0.0 


0.0 


0.0 


28.6 


28.6 


52.4 


52.4 


61.9 


71.4 


71.4 


90.5 


90.5 


0.0 


2.0 


2.0 


5.0 


13.0 


23.0 


33.0 


98.0 


97.0 


96.0 


94.0 


90.0 


85.0 


81.0 


73.0 


69.0 


41.0 


99.2 


99.2 


99.2 


98.1 


98.1 


96.9 


93.9 


92.0 


87.0 


78.9 


70.9 


50.2 


32.2 


99.0 


99.0 


99.0 


99.0 


99.0 


97.0 


93.0 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


 


 


 


 


 


 


11 days 


 


 


 


 


 


 


 


23.9 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


41.0 


56.0 


72.0 


67.0 


83.0 


97.0 


0.0 


19.7 


29.5 


8.2 


13.1 


19.7 


31.1 


49.2 


60.7 


80.3 


86.9 


93.4 


98.4 


88.0 


81.0 


68.0 


48.0 


34.0 


17.0 


99.0 


99.0 


97.9 


97.9 


97.9 


95.9 


94.8 


90.2 


86.1 


73.2 


57.2 


40.2 


25.3 


Capobianco 1996
8
 2 weeks 28.0 ≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


28.6 


28.6 


28.6 


35.7 


42.9 


57.1 


71.4 


85.7 


92.9 


97.2 


97.2 


97.2 


94.4 


91.7 


91.7 


83.3 


77.8 


66.7 


Chan 2009
9
 9 days 9.1 ≤ 16 


≤ 17 


66.7 


72.2 


64.2 


40.8 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


≤ 18 88.9 21.2 


de Souza 2010
13


 (f) 


                            (g) 


3 months 


3 months 


3.9 


3.9 


≤ 13 


≤ 17 


56.8 


71.4 


71.9 


75.8 


Feuchtinger 2007
15


  4 days 62.3 ≤ 9 


≤ 10 


≤ 11 


≤ 16 


≤ 20 


19.2 


23.1 


30.8 


76.9 


96.2 


100.0 


100.0 


100.0 


29.6 


3.7 


Goodridge 1998
16


 3 months 9.7 ≤ 11 


≤ 16 


≤ 18 


12.5 


25.0 


50.0 


97.3 


85.6 


52.3 


Halfens 2000
17


 NR 58.1 ≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 22 


≤ 23 


1.1 


3.2 


5.4 


11.8 


17.7 


22.0 


32.3 


40.9 


51.1 


61.3 


73.7 


78.5 


88.2 


100.0 


100.0 


100.0 


99.3 


97.8 


97.0 


94.8 


91.8 


90.3 


85.8 


79.9 


70.1 


56.7 


42.5 


29.9 


Jalali 2005
20


 14 days 9.1 NR 52.7 100.0 


Kim 2009
21


 90 days 18.3 ≤ 14 92.5 69.8 


Kwong 2005
22


 21 days 2.1 ≤ 14 88.9 71.9 


Langemo 1991
23


 (h) 16 days 14.9 ≤ 15 54.5 93.7 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


 


(i) 


 


31 days 


 


28.0 


≤ 16 


≤ 18 


63.6 


57.1 


87.3 


61.1 


Pang 1998
32


 2 weeks 19.8 ≤ 18 90.5 62.4 


Lyder 1999
28


 (j) 


(k) 


(l) 


NR‡ 


NR‡ 


NR‡ 


NR 


NR 


NR 


≤ 18 


≤ 16 


≤ 18 


81.0 


77.0 


90.0 


100.0 


50.0 


14.0 


Ramundo 1995
35


 4 weeks 14.6 ≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 22 


14.3 


14.3 


14.3 


14.3 


14.3 


28.6 


42.9 


100.0 


100.0 


100.0 


100.0 


100.0 


97.6 


95.1 


95.1 


90.2 


82.9 


80.5 


63.4 


34.1 


22.0 


12.2 


4.9 


0.0 


Salavadalena 1992
36


 6 months 20.2 ≤ 9 


≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


0.0 


5.0 


5.0 


15.0 


20.0 


30.0 


30.0 


40.0 


45.0 


60.0 


80.0 


98.7 


97.5 


91.1 


89.9 


86.1 


79. 


77.2 


69.6 


63.3 


54.4 


43.0 
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Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


≤ 20 


≤ 21 


≤ 22 


≤ 23 


85.0 


95.0 


100.0 


100.0 


31.6 


13.9 


1.3 


0.0 


Schoonhoven 2002
37


 12 weeks 11.0 ≤ 17 43.7 67.8 


Seongsook 2004
38


 NR 31.3 ≤ 16 97.1 26.0 


Serpa 2011
40


 48 hours 


4 days 


6 days 


11.1 


11.1 


11.1 


≤ 12 


≤ 13 


≤ 13 


87.5 


75.0 


75.0 


64.1 


81.3 


82.8 


Suriadi 2006
44


 21 days 33.3 ≤ 14 80.0 54.3 


VandenBosch 1996
46


 2 weeks 28.8 ≤ 17 


≤ 18 


59.0 


NR 


NR 


79.0 


* Percentage 
‡ No raw data was available  to recalculate the sensitivity and specificity 
NR: not reported 
(a) ward one in Bergstrom 1987a study  
(b) ward two in Bergstrom 1987a study  
(c) tertiary care hospitals  
(d) veteran medical centres  
(e) skilled nursing facilities  
(f) group of patients with a Braden score < 18 on admission  
(g) group of patients with a Braden score < 19 on admission  
(h) hospitalized patients  
(i) long-term care patients  
(j) black elders ≥ 75 yrs  
(k) black elders < 75 yrs  


(l) Latino/Hispanic < 75 yrs 


  







 


 


Erro
r! N


o
 te


xt o
f sp


e
cifie


d
 style


 in
 d


o
cu


m
e


n
t. 


P
ressu


re u
lcers 


N
atio


n
al C


lin
ical G


u
id


elin
e C


en
tre 2


0
1


3
. 


3
3


 


Table 27: Extended Braden scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Halfens 2000
17


 NR 58.1 ≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


≤ 21 


≤ 22 


≤ 23 


≤ 24 


≤ 25 


≤ 26 


0.5 


1.6 


2.2 


3.8 


6.5 


12.4 


17.7 


24.2 


32.8 


40.9 


51.1 


62.9 


73.7 


78.5 


88.2 


100.0 


100.0 


100.0 


100.0 


99.3 


98.5 


97.9 


96.3 


94.8 


91.0 


88.8 


85.1 


79.1 


69.4 


55.2 


42.5 


29.1 


* Percentage 
NR: not reported 


Table 28: Modified Braden scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Chan 2009
9
 9 days 9.1 ≤ 17 


≤ 18 


≤ 19 


38.9 


55.6 


88.9 


79.9 


72.6 


62.0 


Kwong 2005
22


 21 days 2.1 ≤ 16 88.9 75.0 


* Percentage 
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Table 29: Braden-Q scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Curley 2003
12


 10 days 26.7 ≤ 10 


≤ 11 


≤ 12 


≤ 13 


≤ 14 


≤ 15 


≤ 16 


≤ 17 


≤ 18 


≤ 19 


≤ 20 


3.5 


16.3 


47.7 


67.4 


72.1 


75.6 


88.4 


91.9 


100.0 


100.0 


100.0 


100.0 


97.0 


92.8 


89.0 


78.8 


67.8 


58.1 


44.1 


30.1 


19.9 


8.1 


* Percentage 


Table 30: Norton scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Kwong 2005
22


 21 days 2.1 ≤ 14 88.9 61.0 


Lincoln 1986
25


 26 days 13.9 ≤ 14 0.0 93.5 


Pang 1998
32


 2 weeks 19.8 ≤ 16 81.0 58.8 


Schoonhoven 2002
37


 12 weeks 11.0 ≤ 15 45.9 60.3 


Smith 1989
41


 NR 29.7 ≤ 16 60.0 31.0 


Stotts 1988
42


 3 weeks 17.3 ≤ 14 16.4 94.4 


Wai-Hang 1997
47


 4 weeks 4.3 ≤ 14 75.0 66.7 


* Percentage 
NR: Not reported 
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Table 31: Modified Norton scale (ICU) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Feuchtinger 2007
15


 4 days 62.3 ≤ 19 


≤ 21 


≤ 23 


≤ 25 


26.9 


34.6 


42.3 


57.7 


100.0 


92.6 


88.9 


48.1 


* Percentage 


Table 32: Modified Norton scale (South African Hospital) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Ongoma 2005
30


 1 week 37.9 ≤ 20 92.0 29.3 


* Percentage 


Table 33: Waterlow scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Anthony 2003
2
 NR 0.4 ≥ 10 


≥ 15 


≥ 20 


82.3 


48.8 


16.7 


85.2 


94.5 


98.1 


Compton 2008
10


 13 days 17.3 NR 37.2 94.6 


Edwards 1995
14


 8 weeks 6.5 NR 100.0 10.3 


Jalali 2005
20


 14 days 9.1 NR 63.5 83.3 


Pang 1998
32


 2 weeks 19.8 ≥ 16 95.2 43.5 


Serpa 2009
39


 48 hours 


4 days 


6 days 


7.1 


7.1 


7.1 


≥ 17 


≥ 20 


≥ 20 


71.4 


85.7 


85.7 


67.0 


40.7 


33.0 


Schoonhoven 2002
37


 12 weeks 11.0 ≥ 10 89.6 22.4 


Smith 1989
41


 NR 29.7 ≥ 16 73.3 38.0 


Wai-Han 1997
47


 4 weeks 4.3 ≥ 10 87.5 28.2 


Weststrate 1998
50


 183 days 7.9 ≥ 15 80.9 28.5 


* Percentage 
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NR: not reported 


Table 34: Andersen scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Andersen 1982
1
 3 months 1.2 ≥ 2 87.5 86.7 


* Percentage 


Table 35: Pressure Sore Prediction Score scale (PSPS) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Lothian 1989
27


 3 weeks 4.3 > 6 88.7 76.0 


* Percentage 


Table 36: Knoll scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Towey 1988
45


 28 days 46.7 ≥ 12 85.7 56.3 


* Percentage 


Table 37: <Insert Table Title here> 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Kim 2009
21


 90 days 18.3 ≤ 28 95.0 81.6 


Seongsook 2004
38


 NR 31.3 ≤ 24 88.6 61.0 


* Percentage 
NR: not reported 


Table 38: Sunderland Pressure Sore Risk Calculator (modified Cubbin-Jackson) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Ongoma 2005
30


 1 week 37.9 ≤ 34 80.0 70.7 
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Table 39: Risk Assessment Pressure Sore scale (RAPS) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Lindgren 2002
26


 12 weeks 11.7 ≤ 31 


≤ 32 


≤ 33 


≤ 34 


≤ 35 


≤ 36 


≤ 37 


≤ 38 


31.5 


33.3 


38.9 


46.3 


50.0 


57.4 


70.4 


77.8 


84.6 


80.2 


75.3 


69.4 


64.3 


57.6 


46.5 


34.8 


* Percentage 


Table 40: Fragmment scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Perneger 2002
33


 3 weeks 29.9 = 0 


≤ 1 


≤ 2 


≤ 3 


≤ 4 


≤ 5 


≤ 6 


≤ 7 


≤ 8 


91.6 


78.7 


76.7 


62.1 


49.7 


40.2 


27.0 


17.7 


2.2 


34.2 


53.5 


71.9 


85.0 


91.0 


94.2 


97.6 


98.9 


99.5 


* Percentage 


Table 41: Douglas scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Seongsook 2004
38


 NR 31.3 ≤ 18 100.0 18.2 


* Percentage 
NR: Not reported 
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Table 42: Grosnell scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Jalali 2005
20


 2 weeks 9.1 NR 85.1 83.3 


* Percentage 
NR: not reported 


Table 43: Song and Choi scale 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Kim 2009
21


 90 days 18.3 ≤ 21 95.0 69.3 


* Percentage 


Table 44: 4-factor model 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Feuchtinger 2007
15


 4 days 62.3 ≥ 2 84.6 29.6 


* Percentage 


Table 45: Suriadi and Sanada scale (SS) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Suriadi 2008
43


 NR 28.5 ≥ 0 


≥ 2 


≥ 3 


≥ 4 


≥ 5 


≥ 6 


≥ 7 


≥ 9 


100.0 


97.2 


97.2 


80.6 


72.2 


61.1 


58.3 


6.9 


0.0 


42.0 


53.0 


82.9 


86.7 


92.3 


95.0 


100.0 


* Percentage 
NR: not reported 
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Table 46: The Northern Hospital Pressure Ulcer Prevention Plan (TNH-PUPP) 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Page 2011
31


 NR 4.2 ≥ 1 


≥ 2 


≥ 3 


≥ 4 


≥ 5 


≥ 6 


100.0 


85.7 


71.4 


71.4 


42.9 


57.1 


34.2 


62.0 


81.0 


88.0 


96.2 


99.4 


* Percentage 
NR: not reported 


 


Table 47: Clinical judgement 


Study Time point Incidence* Cut-off score Sensitivity* Specificity* 


Salvadalena 1992
36


 6 months 20.2 Yes/no 50.0 79.7 


VandenBosch 1996
46


 2 weeks 28.2 Yes/no 51.7 58.1 


 


O.6 Forest plots area under the receiver operating characteristics curve (AUC) 
 Perneger 2002 and Schoonhoven 2002 were the only studies with more than 100 events; Serpa 2011 had fewer than 10 events. 


 The proportion of pressure ulcers was less than 10% for Chan 2009;10-20% for de Souza 2010, Kim 2009, Perneger 2002, Schoonhoven 2002, Serpa 
2011; 20-50% for Hatanaka 2008, Seongsook 2004, Suriadi 2006 


 De Souza 2010 and Suriadi 2006 did not give preventative treatment; Schoonhoven 2002 and Perneger 2002 both gave less than half the patients 
preventative treatment; Hatanaka 2007,  Kim 2009 and Seongsook 2004 gave preventative treatment to all patients.  


 Suriadi 2006, Seongsook 2004 and Serpa 2011 were conducted in intensive care; Hatanaka 2007 had bedridden hospitalised patients and the patients in 
de Souza 2010 were in long term care.  


 Serpa 2011 included a selected risk group (low risk patients missing) 
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 Kim 2009 and Suriadi 2006 had a mean age of between 50 and 60 years; Schoonhoven 2002, Seongsook 2004, Serpa 2011, had a mean patient age of 
60-70 years; Chan 2009, de Souza 2010 and Hatanake 2007 had a mean age of 70-80 years;  


Table 48: Braden scale 


Sample sizes: Chan 2009 (n=197); de Souza 2010 (n=233); Hatanaka 2007 (n=149); Kim 2008 (219); Perneger 2002 (n=1190); Schoonhoven 2002 (n=1229); 
Seongsook 2004 (n=112); Serpa 2011 (n=72); Suriadi 2006 (n=105) 
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O.6.1 Modified Braden scale 
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O.6.2 Braden-Q scale 


 
 


O.6.3 Norton scale 


Sample sizes: Perneger 2002 (n=1190); Schoonhoven 2002 (n=1229); 


 


O.6.4 Waterlow scale 
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O.6.5 Cubbin-Jackson scale 


Both studies reported that all patients received preventative treatment. Confidence intervals were not reported in either study, but were estimated (using 
the number of patients) to be: Seongsook 2004 AUC 83% (95%CI 75 to 89) and Kim 2009 AUC 90% (95%CI 85 to 94). 
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O.6.6 Douglas scale 


 
 


O.6.7 Fragmment scale 


 
 


O.6.8 Song and choi scale 
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O.6.9 The Northern Hospital Pressure Ulcer Prevention Plan 


 
 


Comparison of scales in the same study 


O.6.10 Schoonhoven 2002 (general patient group, mean age 60.1 years, 1229 patients, 135 events (11%), 5% received preventative treatment) 


 
 


O.6.11 Perneger 2002 (general patient group, 1190 patients, 170 events (14%), 24% received preventative interventions) 
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O.6.12 Seongsook 2004 (ICU, mean age 62 years, 112 patients, 35 events (31%), all patients received preventative measures) 


Confidence intervals were not reported, but were estimated (using the number of patients) to be: Braden AUC 71% (95%CI 62 to 79); Cubbin Jackson AUC 
83% (95%CI 75 to 89) and Douglas scale AUC 79% (95%CI 70 to 86%). 


 
 


O.6.13 Chan 2009 (Orthopaedic patients, mean age 79 years, 197 patients, 18 events (9%), preventative measures applied ‘as normal practice’) 


 
 


O.6.14 Kim 2009 (Surgical ICU patients, mean age 58 years, 219 patients, 40 events (18%), all patients received preventative measures) 
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O.6.15 Serpa 2009 (ICU patients, 98 patients, 7 events (7%), selected group (no low risk patients), mean age 71 years, preventative measures not 
mentioned) 


 
 


O.6.16 Serpa 2011 (ICU patients, 72 patients, 8 events (11%), selected group (no low risk patients), mean age 61 years, preventative measures 
according to the institution) 


 
 


O.7 Forest plots and sensitivity 


O.7.1 Braden scale cut-off score 17 – follow-up < 1 week – general population – all grades 


Sample sizes:  Bergstrom 1998 (1): 306;  Bergstrom 1998 (2): 282; Bergstrom 1998 (3): 61; Braden 1994: 102 
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No raw data available 
Bergstrom 1998 (1): tertiary hospital; Bergstrom 1998 (2): veteran medical centre; Bergstrom 1998 (3): skilled nursing 
facility 


O.7.2 Braden scale cut-off score 18 – follow-up < 1 week – general population – all grades 


 
No raw data available 
Bergstrom 1998 (1): tertiary hospital; Bergstrom 1998 (2): veteran medical centre; Bergstrom 1998 (3): skilled nursing 
facility 


 


O.7.3 : Braden scale cut-off score 19 – follow-up < 1 week – general population – all grades 


 
No raw data available 
Bergstrom 1998 (1): tertiary hospital; Bergstrom 1998 (2): veteran medical centre; Bergstrom 1998 (3): skilled nursing 
facility 


 


O.7.4 Braden scale cut-off score 12 – follow-up 48 hours – ICU – all grades 
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O.7.5 Braden scale cut-off score 13 – follow-up 4 and 6 days – ICU – all grades 


 
Serpa 2011 1: 4 days; Serpa 2011 2: 6 days 


 


O.7.6 Braden scale cut-off score 16 – follow-up < 1 week – ICU – all grades 


 


O.7.7 Braden scale cut-off score 18 – follow-up > 1 week – general population – all grades 


 
No raw data for Lyder 1991 
Bergstrom 1987a (1): ward one; Bergstrom 1987a (2): ward two; Bergstrom 1998 (1): tertiary hospital; Bergstrom 1998 (2): 
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veteran medical centre; Bergstrom 1998 (3): skilled nursing facility; Langemo 1991 (2): skilled nursing facility; Lyder 1999 
(1): black elders ≥ 75 yrs; Lyder 1999 (2): Latino/Hispanic < 75 yrs 


 


O.7.8 Braden scale cut-off score 19 – follow-up > 1 week – general population – all grades 


 
Bergstrom 1987a (1): ward one; Bergstrom 1987a (2): ward two; Bergstrom 1998 (1): tertiary hospital; Bergstrom 1998 (2): 
veteran medical centre; Bergstrom 1998 (3): skilled nursing facility 


 


O.7.9 Braden scale cut-off score 20 – follow-up > 1 week – general population – all grades 


 
Bergstrom 1987a (1): ward one; Bergstrom 1987a (2): ward two; Bergstrom 1998 (1): tertiary hospital; Bergstrom 1998 (2): 
veteran medical centre; Bergstrom 1998 (3): skilled nursing facility 
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O.7.10 Braden scale cut-off score 15 – follow-up > 1 week – ICU – all grades 


 
 


O.7.11 Figure 29: Braden scale cut-off score 16 – follow-up > 1 week – ICU – all grades 


 
 


O.7.12 Braden scale cut-off score 17  – follow-up > 1 week – ICU – all grades 


 


O.7.13 Braden scale cut-off score 17 – follow-up > 1 week – general population – stage 2+ 


 
 


O.7.14 Braden scale cut-off score 18 – follow-up > 1 week – general population – stage 2+ 
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O.7.15 Braden scale cut-off score 19 – follow-up > 1 week – general population – stage 2+ 


 
 


O.7.16 Braden-Q scale cut-off score 16 – follow-up > 1 week – paediatric ICU – all stages 


 
 


O.7.17 Braden-Q scale cut-off score 17 – follow-up > 1 week – paediatric ICU – all stages 


 
 


O.7.18 Norton scale cut-off score 14 – follow-up > 1 week – general population – all stages 
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O.7.19 Norton scale cut-off score 15 – follow-up > 1 week – general population – all stages 


 
 


O.7.20 Norton scale cut-off score 16 – follow-up > 1 week – general population – all stages 


 
 


O.7.21 Waterlow scale cut-off score 17 – follow-up 48 hours – general population – all stages 


 


 


O.7.22 Waterlow scale cut-off score 20 – follow-up 4 days and 6 days – general population – all stages 
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Serpa 2009 1: 4 days; Serpa 2009 2: 6 days 


O.7.23 Waterlow scale cut-off score 10 – follow-up > 1 week – general population – all stages 


 


O.7.24 Waterlow scale cut-off score 15 – follow-up > 1 week – general population – all stages 


 
 


O.7.25 Waterlow scale cut-off score 16 – follow-up > 1 week – general population – all stages 


 
 


O.7.26 Waterlow scale cut-off score 15 – follow-up > 1 week – ICU – stage 2+ 
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O.7.27 Cubbin-Jackson scale cut-off score 24 – follow-up > 1 week – ICU – all stages 


 
 


O.7.28 Cubbin-Jackson scale cut-off score 28 – follow-up > 1 week – ICU – all stages 


 
 


O.7.29 Fragmment scale cut-off score 1 – follow-up > 1 week – general population– all stages 


 
 


O.7.30 Fragmment scale cut-off score 2 – follow-up > 1 week – general population– all stages 


 
 


O.7.31 Fragmment scale cut-off score 3 – follow-up > 1 week – general population– all stages 
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O.7.32 The Northern Hospital Pressure Ulcer Prevention plan cut-off score 2 – follow-up > 1 week – general population– all stages 


 


O.7.33 The Northern Hospital Pressure Ulcer Prevention plan cut-off score 3 – follow-up > 1 week – general population– all stages 


 
 


O.7.34 The Northern Hospital Pressure Ulcer Prevention plan cut-off score 4 – follow-up > 1 week – general population– all stages 


 
 


O.7.35 Douglas scale cut-off score 18 – follow-up > 1 week – ICU – all stages 
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O.7.36 Song and Choi scale cut-off score 2 – follow-up > 1 week – ICU – all stages 


 
 


O.7.37 Suriadi and Sanada scale cut-off score 3 – follow-up > 1 week – ICU – all stages 


 


O.7.38 Suriadi and Sanada scale cut-off score 4 – follow-up > 1 week – ICU – all stages 


 
 


O.7.39 Suriadi and Sanada scale cut-off score 5 – follow-up > 1 week – ICU – all stages 


 


O.7.40 Clinical judgement – follow-up > 1 week – general population – all stages 
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Figure 1: Norton, Waterlow, Braden scales and clinical judgement – all stages, general 
population – for studies reporting more than one scale 
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Figure 2: ROC curve for scales Norton, Waterlow, Braden and clinical judgement – all stages, 
general population – for studies reporting more than one scale 
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O.8 Skin assessment 


O.8.1 Forest plots and sensitivity  


Figure 3: Erythema / redness - grades 2-4 – from multivariable analyses (unless otherwise stated)  
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Figure 4: Subjective nursing assessment of skin assessment features - grades 2-4 – from 
multivariable analyses 
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Figure 5: Subjective nursing assessment of moist skin – ICU- grades 2-4 


 


Figure 6: Subjective nursing assessment of oedematous skin – ICU- grades 2-4 


 


Figure 7: Subjective nursing assessment of mottled skin – ICU- grades 2-4 


 


Figure 8: Subjective nursing assessment of centralised circulation – ICU- grades 2-4 


 


 


Figure 9: Subjective nursing assessment of livid skin – ICU- grades 2-4 
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Figure 10: Subjective nursing assessment of cyanosis – ICU- grades 2-4 


 


Figure 11: Subjective nursing assessment of reddened skin – ICU- grades 2-4 


 


Figure 12: Subjective nursing assessment of hyperaemic skin – ICU- grades 2-4 


 


Figure 13: Presence of blanchable erythema assessed by finger test – hospitalized patients- all 
grades 


 


Figure 14: Presence of thermal anomaly (an area of the skin at least 1°C warmer than the 
surrounding skin) – follow-up 10 days- geriatric inpatients- all grades 
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Figure 15: Presence of blanchable erythema assessed by finger test – hospitalized patients – 
grades 2-4 


 


Figure 16: Presence of non-blanchable erythema assessed by finger test – surgical inpatients – 
grades 2-4 


 


Figure 17: Presence of non-blanchable erythema assessed by transparent disk and Braden score 
then non-blanchable erythema (in comparison with non-blanchable erythema alone) 
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Figure 18: Unadjusted odds ratios for presence of non-blanchable erythema assessed by 
transparent disk and Braden score then non-blanchable erythema 
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Appendix P: Dressings  


Dressing type  
Cost per dressing change (dressing 
materials only


a
) Usual Presentation Prime Treatment Objectives 


Hydrocolloid dressing £3.37  


e.g. Activheal hydrocolloid (15cm x 
15cm) 


 Hydrocolloid layer bonded to a film 
membrane or foam pad, Semi-
permeable to water vapour and oxygen 


Protection 


Rehydration of tissues 


Promote autolysis 


Absorption (moderate) 


Optimise the local wound healing 
environment 


Gauze dressing £1.02 per 10
b 


Cotton - plain weave  


Ideally should be non-filamented 


  


Temporary covering 


Absorption (minimal) 


Padding agent 


Foam dressing £2.15
b 


e.g. Activheal   


Hydrophillic polyurethane foam with or 
without a plastic film backing. Adhesive 
and non- adhesive versions 


 


Protection 


Absorption (moderate) 


Optimise the local wound healing 
environment 


Polyurethane film membrane dressing £2.38  


e.g. Leukomed T (15cm x 25cm) 


Vapour permeable (to water vapour 
and oxygen but impermeable to water 
and micro- organisms) sheets with or 
without a combined central island pad  


Protection  


Minimise risk of infection (Barrier to 
micro-organisms) 


Optimise the local wound healing 
environment (superficial wounds) 


Can also be used as a secondary 
dressing to secure another interactive 
dressing in place e.g. Alginates 


Collagen dressing £6.31 


e.g. Promogran (28 cm
2
) 


Collagen, silver and oxidised 
regenerated cellulose matrix sheets 
(needs to be covered by a secondary 
dressing) 


Rebalancing the wound environment 


Protease modulating matrix dressings 
used to control the activity of 
proteolytic enzymes such as MMP’s 


Stimulate healing  
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Dressing type  
Cost per dressing change (dressing 
materials only


a
) Usual Presentation Prime Treatment Objectives 


Hydrogel £7.51  


e.g. Actiform cool (20x20cm) 


Amorphous hydrogel (water donating) 
available in tubes or sheets of a fixed 
structure 


 


Rehydration of tissues 


Promote autolysis 


Stimulate healing 


Alginate  £3.34  


e.g. Algosteril (10cm x 20cm) 


Non-woven or fibrous, non-occlusive, 
made up of calcium alginate or a 
combination of calcium alginate and 
sodium alginate – derived form brown 
seaweed 


If has no integral backing sheet, needs 
to be covered by a secondary dressing 


 


Fill lesions – sinus or cavity 


Absorption 


Removal of slough and /or cellular 
debris from the wound bed 


Assists with haemostasis (should not be 
prime reason for use) 


Stimulate healing 


Charcoal dressing  £2.37  


e.g. Clinisorb (10cm x 20cm) 


Activated charcoal contained with 
another dressing material such as 
viscose rayon / foam / alginate 


 


Odour absorbing 


Fluid absorption 


(minimal) 


Phenytoin ointment  N/A    


Silver alginate £7.26 


e.g. Sorbsan Silver (10xm x 20cm) 


 An alginate (see above) impregnated 
with Silver  


Anti-microbial effect 


Fill lesions – sinus or cavity 


Absorption 


Removal of slough and /or cellular 
debris from the wound bed 


Assists with haemostasis (should not be 
prime reason for use) 


Stimulate healing 


Silver dressing  £12.62  


e.g. Acticoat (10cm x 20cm) 


Three layer dressing consisting of a 
polyester core between low adherent 
silver coated high density polyethylene 
mesh 


 


Anti-microbial effect 


Minimise risk of infection (Barrier to 
micro-organisms) 


Absorption (moderate) 


Stimulate healing 
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Dressing type  
Cost per dressing change (dressing 
materials only


a
) Usual Presentation Prime Treatment Objectives 


Sugar  £8.38 per 125gm
c 


Needs to made up as a paste (usually in  
pharmacy). Always requires a 
secondary dressing 


Increase osmolarity of wound bed 


Antimicrobial effect 


Stimulate healing 


Resin salve  N/A    


Hydrofibre dressing  £4.91  


e.g. Aquacel (15cm x 15 cm) 


Soft non-woven pad containing 
hydrocolloid fibres, resemble alginate 
dressings 


Fill lesions – sinus or cavity 


Absorption (moderate) 


Removal of slough and /or cellular 
debris from the wound bed 


Assists with haemostasis (should not be 
prime reason for use) 


Stimulate healing 


(a) Dressing costs obtained from the BNF
1
 unless otherwise stated 


(b) Cost obtained from NHS supply chain
2
 


(c) Cost provided by GDG member 
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