
Francisco Pedro  

García-Fernández1

Pedro L. Pancorbo- 

Hidalgo2 

J. Javier Soldevilla Agreda3 

Mª del Carmen  

Rodríguez Torres4

1Nurse. PhD, 
University of Jaén

2Director of the Nursing 
Department. Faculty of 
Health Sciences, University 
of Jaén 

3Geriatric Nursing. 
University of La Rioja

4Nurse. Masters in Chronic 
Wound Care.
Jaén Hospital Complex 

Correspondence:
pacopedro@gneaupp.org

Conflict of interest: none

Science, Practice and Education

SUMMARY
Aims: To identify risk assessment scales for pres-
sure ulcers that have been used in critical care 
units. Determine which of them have been vali-
dated according to validity, predictive capacity and 
reliability criteria, developing, where possible, 
aggregate indicators.
Methods: Systematic review of the clinical literature 
with meta-analysis. The main international health 
science databases were searched for prospective 
studies on the validity and/or predictive capacity of 
pressure ulcers risk assessment scales published 
between 1962 and 2009 in any language and with 
a loss to follow-up of less than 25%. We excluded 
grey literature, reviews, and retrospective and cross-
sectional studies. The methodological quality of 
the studies was assessed according to the guide-
lines of the Critical Appraisal Skills Programme. 
The indicators analysed were validity, effect size 
(RR – relative risk) and reliability. When two or more 
valid original studies were found, a meta-analysis 
was conducted using the random effect model 
followed by a sensitivity analysis.
Results: A total of 255 articles were found. These 
articles identified 16 risk assessment scales 
designed specifically for ICUs. Twenty-six (26) 
studies measure the validity of these scales. Only 
three scales have been validated by more than one 
study (NM Bienstein, Cubbin-Jackson, Jackson-
Cubbin). Four general scales have also been vali-
dated in ICUs (Braden, Norton, BM Choi Song-and 
Waterlow). Waterlow and NM Bienstein are not 
valid due to their low sensitivity. The Cubbin-
Jackson, Jackson-Cubbin and Norton scales pre-
sent very similar predictive validity data, but have 
only been tested with very small samples. The 
Braden scale presents the best test results in ICUs, 
with adequate parameters and predictive validity.
Conclusions: We recommend the use of the Braden 
Scale for the pressure ulcer risk assessment in 
critical care units. Other scales, such as the Cubbin-
Jackson, Jackson-Cubbin, Norton or BM Choi-Song 
scales, may be useful but need to be tested in 
larger numbers of patients.

Keywords: Pressure ulcer, risk assessment scales, 
intensive care units, systematic review, meta-
analysis.

INTRODUCTION

Even in the 21st century, pressure ulcers (PUs) remain 
a living epidemic and cause of alarm for our health 
and social services and for the entire welfare society1 
and must therefore be treated as a major health con-
cern that affects all classes of patients regardless of 
their social category2 and at all levels of care3.
Pressure ulcers are particularly relevant in the context 
of critical care (intensive care units – ICUs), where 
their incidence is very high. The first data on pressure 
ulcer incidence in ICUs were published by Nancy 
Bergstrom in 19874 and revealed the true severity of 
the problem, reporting an incidence of 40%.

Since then, perhaps the most important study on 
pressure ulcer epidemiology in the United States of 
America was conducted by Janet Cuddigan in 2001, 
and is included in the document entitled Pressure 
ulcers in America: prevalence, incidence and implica-
tions for the future, presenting epidemiological data 
on PUs in ICUs. Incidence rates vary between 5.2% 
and 45%, while prevalence ranges between 22% and 
28.7%.

In Spain, national prevalence studies conducted 
in 2001, 2005 and 2009 showed how the problem 
of PUs has been increasing globally, from 13.16% in 
2001 to 24.20% in 2009. The increase in prevalence 
has been particularly strong in neonatal and paediat-
ric ICUs, rising from 18.1% to 33.3%5-7.

Pressure ulcer prevention is essential, even more 
so bearing in mind that at least 95% of PUs can be 
prevented, as demonstrated by Pam Hibbs almost 
three decades ago8. The scientific community has em-
phatically acknowledged that prevention is possible. 
Inadequate treatment of PUs can have ethical and 
legal implications for professionals and institutions.

The first step in prevention is risk assessment, 
which aims to identify people who require prevention 
and the specific factors that put them at risk.

Although there was until recently a strong debate 
on how risk should be assessed, evidence seems to 
clearly indicate that scales have significant advantages 
over clinical judgment9-11.
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Nevertheless, this debate, which seems to be have been 
closed within the context of general inpatient care, seems 
not to have been clearly resolved in the context of critical 
care. Doubts often exist in ICUs regarding the type of scale 
to use. Is it better to use validated general scales? Or is it 
better to use specific scales in ICUs even if they have not 
been validated? Has any specific scale been validated for 
ICUs? No thorough and comprehensive review of litera-
ture has yet been published to answer these questions. This 
research (conducted as part of a larger study) therefore 
aims to address the aforementioned research questions.
The proposed objectives were to: 
1. Identify pressure ulcer risk assessment scales that 

have been used in the context of critical care. 
2. Determine which of these scales have been validated 

according to predictive validity, predictive capacity 
and reliability criteria, developing aggregate indica-
tors where possible.

METHOD

Design: Systematic review of available scientific literature 
on pressure ulcer risk assessment scales developed for ICUs 
or general care units validated in that context.

Search methods: The search was conducted on the follow-
ing databases: MEDLINE, Cumulative Index to Nursing 
and Allied Health Literature (CINAHL), The Cochrane 
Library, Centre for Reviews and Dissemination of the Uni-
versity of York, Latin American and Caribbean Center on 
Health Sciences (LILACS), CUIDEN Plus (Fundación 
Index Spain), Spanish Medical Index (Índice Médico 
Español – IME), Current Contents, EBSCO On line, 
InterSciencia (Wiley), ScienceDirect, Pascal, ProQuest, 
Springer.

A specific search strategy was conducted adapted to 
each database, including at least the following descriptors: 
“decubitus ulcer” or “pressure ulcer” or “pressure sores” or 
“bed sores” and “risk assessment”. No language limitations 
were established for the search and in the final selection 
articles published in English, Spanish, French, Portuguese, 
Italian and German were obtained. Additionally, a reverse 
search was conducted based on the bibliographical refer-
ences of the studies selected. When necessary, the authors 
of the studies were contacted directly to request additional 
validation data. 

The review included studies published between 1962 
and December 2009 that met the following criteria: the 
studies had to have an instrument to assess pressure ul-
cer risk, with a clinical trial or prospective study design, 
with patient follow-up, presenting the results of clinical 
validation indicators or calculating these if possible. The 
following were excluded: descriptive studies, unpublished 
studies (grey literature), retrospective or cross-sectional 

studies and prospective studies with a percentage of loss 
to follow-up over 25%12 and studies involving patients 
with pressure ulcers upon admission.

Methodological quality: The methodological quality of 
the studies identified in the literature search using the 
CASP (Critical Appraisal Skills Programme). 

Data extraction: Data were extracted by a researcher and 
checked by another independently (to avoid errors). The 
data were collected on an ad hoc sheet that included the 
following variables:
� For all studies: study citation (author and year of 

publication), scale and cut-off point, type of facil-
ity, sampling method used, sample size, number of 
patients lost, average age, follow-up period, lowest 
category of ulcers included and whether the study 
analysed predictive validity and/or capacity and/or 
reliability.

� Predictive validity analysis: number of valid samples, 
pressure ulcer incidence, sensitivity, specificity, posi-
tive predictive value (PPV) and negative predictive 
value (NPV), effectiveness or correct percentage and 
area under the ROC curve.

� Predictive capacity analysis: relative risk (including a 
CI of 95%).

� Reliability analysis: correlation (Pearson’s index or 
Intra-class correlation coefficient) and/or agreement 
between authors.

Data synthesis: An aggregated analysis was conducted on 
the scales with two or more valid studies using the random 
effects model13. Heterogeneity was calculated using the Q 
statistic13 and was complemented by calculating the values 

Figure 1. Flow diagram of the process of identifying  
and including references for the systematic review.
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H and I2 14,15. In cases of high heterogeneity, a sensitivity 
analysis was performed in the meta-analysis, removing the 
studies that fell outside the upper and lower bands of the 
Galbraith plot. Similar results in terms of both direction 
and magnitude of the effect and statistical significance 
indicated that the analysis was robust.

The existence of selection bias was measured by con-
ducting Begg16 and Egger17 tests with the funnel plot. No 
bias was deemed to exist when the value p > 0.05.

RESULTS

Figure 1 shows the flowchart of results included and ex-
cluded for the analysis of the validity of the different scales. 
Of the 255 studies identified, 229 were eliminated for 
various reasons (because they were reviews or cross-sec-
tional studies, did not present validation data, bias, etc.). 
Twenty-six (26) studies contained useful information for 
the analysis of the validity and/or predictive capacity and/
or reliability of the scales4,18-42.

These studies identified sixteen (16) risk assessment 
scales specifically designed for ICUs19,20,22,33,38,43-53. The 
characteristics of these scales are presented in Table 1. Most 
of the critical-care scales were developed in the US or the 
UK, but some were also developed in Germany, Spain 
and Japan.

62.5% were developed for adults and the rest for chil-
dren. Half of them were built based on previous scales, 
18.75% based on clinical research, 12.5% based on mixed 
methods (research and previous scales) and the rest based 
on risk factors (6.25%), experts (6.25%) or no informa-
tion was provided in this respect. Most (43.75%) are re-
verse scales (higher score lower risk), followed by direct 
score scales (higher score greater risk) (31.25%), while the 
remainder (25%) are mathematical functions. 

50% of the scales did not define terms, 25% had par-
tially defined terms and only 25% had clearly defined 
terms.

Table 1: Scales designed specifically for UCI

No. Yeara Scale Original name Country Type of patientsb Construction  
criteriac Scored Cut-off 

pointe
Definition 
of termsf

1 1991 Cubbin-Jackson Pressure area risk calculator United Kingdom Adult/elderly patients Previous scales Reverse 24 Partial

2 1991 Norton Mod. Bienstein Norton Modified Scale by Bienstein Germany Adult/elderly patients Previous scales Reverse 24 Partial

3 1993 Batson Pressure area scoring system United Kingdom Adult/elderly patients Clinical research Functions No None

4 1993 Pediatric risk Pediatric risk assessment chart United Kingdom Paediatric patients Previous scales Direct 10 None

5 1995 DUPA Decubitus Ulcer Potential Analyzer United States Adult/elderly patients Previous scales Reverse No None

6 1995 Sunderland Pressure sore risk calculator.  
City Hospitals Sunderland (ITU)

United Kingdom Adult/elderly patients Previous scales + 
Clinical research

Reverse 35 Partial

7 1996 Braden Q Q Scale for Predicting Pediatric  
Pressure Ulcer Risk

United States Paediatric patients Previous scales Reverse 23 Clear

8 1996 Oakland Patient Assessment tool for assessing 
patients at risk for development of 
pressure related breakdown.

United States Paediatric patients Previous scales Direct 6 Clear

9 1997 NSRAS The Neonatal Skin Risk Assessment 
Scale

United States Paediatric patients Previous scales Reverse 5 Clear

10 1998 Cockett Paediatric score United Kingdom Paediatric patients Risk factors Direct No None

11 1998 Pattold The Pattold pressure scoring system United Kingdom Paediatric patients No information Direct 15 None

12 1999 Jackson-Cubbin The revised Jackson/Cubbin Pressure 
Area Risk Calculator 

United Kingdom Adult/elderly patients Previous scales Reverse 29 Partial

13 2000 4-factor model 4-factor model Germany Adult/elderly patients Previous scales  
+ risk factors

Functions No None

14 2001 EVARUCI Escala de Valoración Actual del  
Riesgo de desarrollar Ulceras por 
presión en Cuidados Intensivos.

Spain Adult/elderly patients Experts Direct No Clear

15 2008 Compton Nursing skin assessment Germany Adult/elderly patients Clinical research Functions No None

16 2008 Suriadi-Sanada S.S. Scale (Suriadi and Sanada scale) Japan Adult/elderly patients Clinical research Functions 4 None

a Year: Year in which the first article describing the scale was published.
b Type of patients: Patients in which the scale attempts to predict pressure ulcer risk (adult/elderly patients or paediatric patients [neonates or children])
c Construction criteria: Built based on clinical research, previous scales, risk factors, expert criteria or prior literature.
d Score: Direct (higher score greater risk); Reverse (lower score greater risk) or Functions (Functions o risk equations). There may be combinations of scores 

that are direct or reverse but which must perform mathematical functions.
e Cut-off point: Original score defined by the authors as from which risk is deemed to exist and which prompts the adoption of preventive measures.  

This cut-off point may have been modified subsequently by other researchers for specific or general contexts. “No” indicates that this point is not described. 
f Definition of terms: Clear (there is a clear and unambiguous operative definition of the factors), Partial or Ambiguous (factors are defined but not  

completely or there may be confusion), None (factors are not defined).

�
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Table 2. Assessment studies included: design and characteristics.

No. Author(s)/Year Scale and  
cut-off point

Centre Sampling 
method

No. 
 patients 
included

Lost Average 
age 

(years)

Monitoring period Minimum 
stage

VA PC R

8 Bergstrom et al 1987 4 Braden £16 Hospital (In-
tensive Care)

Systematic 60 0 58.5 2 weeks I Yes No *(Yes)

19 Salvadalena et al. 1992 18 Braden £18
Clinical judgement

Hospital (ICU) Convenience 100 1 72 Stay in ICU I Yes Yes *(Yes)

24 Jiricka et al. 1995 19 Braden £14
DUPA £22

Hospital (ICU) Convenience 85 0 42 Stay in ICU I Yes No *(Yes)

25 Lowery 1995 20 Sunderland <28 Hospital (ICU) Convenience 15 0 ND Stay in ICU I Yes No *(Yes)

28 Pröß et al. 1996 21 Bienstein <23 Hospital (ICU) Convenience 111 0 ND 10 days I Yes No *(Yes)

30 Huffines & Logsdon 1997 22 NSRAS ³5 Hospital 
(NPICU)

Convenience 32 0 RN 3 weeks/release I Yes Yes *(Yes)

37 Westrate et al. 1998 23 Waterlow ³15 Hospital (ICU) Systematic 594 0 58.8 Length of stay in ICU I Yes No *(Yes)

45 Boyle & Green 2001 24 Jackson £29
Waterlow ³10 

Hospital (ICU) Systematic 314
188

0 57.5 Length of stay in ICU I Yes No *(Yes)

50 Curley et al. 2003 25 Braden Q <16 Hospital 
(NPICU)

Convenience 322 0 3 2 weeks or until 
 release

I Yes No *(Yes)

52 Lee et al. 2003 26 Cubbin £26
Norton £14
Song-Choi (BMS) 
£24

Hospital (ICU) Convenience 125 13 62 Release/transfer/death I Yes No *(Yes)

54 González et al. 2004 27 EVARUCI >10 Hospital (ICU) Convenience 30 0 ND ND ND No No No

55 Seongsook et al. 2004 28 Braden £16
Cubbin £24
Douglas £ 18

Hospital (ICU) Convenience 125 13 62 Release/transfer/death I Yes Yes *(Yes)

56 Aizpitarte et al. 2005 29 Waterlow ³10 Hospital (ICU) Convenience 91 0 60.5 ND I Yes No *(Yes)

62 Machado et al. 2006 30 Braden £16
Cubbin £24

Hospital (ICU) Convenience 39 0 65 2 or more days I Yes No *(Yes)

63 Suriadi et al. 2006 31 Braden £ 16
Multi-Pad Pres. 
Evaluator >40 
mmHg

Hospital (ICU) Systematic 105 ND 48.5 1 week I Yes Yes *(Yes)

64 Feuchtinger et al. 2007 32 Braden £ 16
Bienstein £ 23
4- factors ³2

Hospital (ICU) Convenience 53 0 62 4 weeks I Yes No *(Yes)

68 Compton et al. 2008a 33 Compton 0.5 Hospital (UCI) Convenience 698 0 66 3 or more days I Yes No *(Yes)

69 Compton et al. 2008b 34 Waterlow ³10 Hospital (UCI) Convenience 698 0 66 3 or more days I Yes Yes *(Yes)

70 Fernandes & Caliri 2008 35 Braden £ 16 Hospital (UCI) Convenience 48 0 49 2 or more days I Yes No *(Yes)

71 González et al. 2008 36 EVARUCI >10 Hospital (UCI) Convenience 97 35 67.7 Until release or 
 appearance of PU

I Yes No *(Yes)

72 Kosmidis & Koutsouki 
2008 37

Braden £ 14
Jackson £34

Hospital (UCI) Convenience 71 0 ND 3 or more days I Yes No *(Yes)

76 Suriadi et al. 2008 38 Suriadi-Sanada >4 Hospital (UCI) Convenience 253 0 48.9 3 or more days I Yes No *(Yes)

77 Almirall et al. 2009 39 Norton £ 14 Hospital (UCI) Convenience 351 0 64.9 2 or more days I Yes No Yes

80 Kim et al. 2009 40 Braden £ 14
Cubbin £28
Song (BMS) £21

Hospital (UCI) Convenience 219 0 58.1 Until release or 
 appearance of PU

I Yes No *(Yes)

81 Kottner & Dassen 2009 41 Braden £16
Waterlow ³10
Clinical judgement

Hospital (UCI) Convenience 45 0 68.4 ND ND No Yes No

83 Uzun et al. 2009 42 Braden £ 16 Hospital (UCI) Convenience 186 0 59.9 2 or more days II Yes No *(Yes)

VA = Validity PC = Predictive capacity R = Reliability ND: No data
*(Yes)= The calculation was performed by researchers using the primary data of the authors.
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The characteristics of these studies are presented in 
Table 2. Together with the 16 specific scales developed 
for ICUs, validation studies were found for another five 
general scales: Norton54, Waterlow55, Douglas56, Braden4 
and Braden Mod. Song Choi57.

Seven scales had only one study and could therefore 
not be considered as valid. These were the Douglas scale 
and six specific scales: Sunderland, Braden Q, NSRAS, 
EVARUCI, Compton and Suriada-Sanada. 

Seven scales could therefore be considered as having 
been validated in critically ill patients. Three were specific 
scales (Cubbin-Jackson, Norton Mod. Bienstein and Jack-
son-Cubbin) and four general scales (Norton, Waterlow, 
Braden and Braden Mod. Song Choi). Data aggregation 
was in these scales.

Table 3. Accumulated analysis of validity indicators (random effects model) 

Scale No. studiesa Valid sample Sensitivity (%) Specificity (%) PPVb (%) NPVc (%) Efficiencyd (%) ROCe

Bienstein 2 164 43.37 85.89 86.30 43.37 55.74 ND

Braden (UCI) 11 1077 87.42 38.06 48.85 81.38 59.31 0.90

Cubbin-Jackson 3 370 85.31 73.04 58.68 90.37 75.93 ND

Jackson-Cubbin 2 259 85.29 41.30 29.32 90.70 51.55 ND

Norton (UCI) 2 463 94.24 42.83 25.25 96.86 53.21 ND

Song-Choi (UCI) 2 331 97.00 48.83 38.80 99.05 61.88 0.81

Waterlow (UCI) 4 1697 69.11 43.43 18.26 88.80 46.68 0.59

a Number of studies included in the meta-analysis
b PPV = Positive Predictive Value
c NPV = Negative Predictive Value
d Efficiency = Percentage of correctly classified patients 
e ROC= Area under the ROC (Receiver-Operator Curve) 

Table 4. Meta-analysis of pressure ulcer risk indicators (random effects model) 

Scale No. studiesa Valid sample RRb IC 95%c Q (p value)d He I2 (%)f

Braden (ICU) 11
9

1085
813

3.27
2.86

1.76-6.05
1.80-4.54

29.48 (p=0.009)
8.77 (p=0.36) 1.05 8.78

BM Song-Choi (ICU)* 2 331 14.14 3.35-59.54 1.53 (p=0.22) 1.23* 35

Cubbin-Jackson 3
2

370
151

8.63
5.24

3.02-24.66
2.67-10.29

5.65 (p=0.05)
0.35(p=0.55)

1.68
0.59

64.60
0

Jackson-Cubbin 2 259 3.16 1.49-6.71 0.001 (p=0.99) 0.03 0

Norton (ICU) 2 463 9.46 3.52-25.40 0.49 (p=0.48) 0.7 0

NM Bienstein 2 164 1.52 1.11-2.10 0.09 (p=0.76) 0.30 0

Waterlow (ICU) 4 789 1.60 1.19-2.17 0.20 (p=0.98) 0.45 0

a Number of studies included in the meta-analysis
b RR= Relative Risk
c Confidence Interval of 95% (upper or lower limit) 
d Heterogeneity with the Q value (p value) 
e Value H= < 1.2 low heterogeneity; between 1.2-1.5 mean heterogeneity; >1.5 high heterogeneity
f Value I2 = 0-25% low inconsistency; 26-50% medium inconsistency; >50% high inconsistency. 
*High heterogeneity. No sensitivity analysis possible. Unconsolidated data.

Tables 3 and 4 present aggregate validity and predictive 
capacity data.

The most tested scale is the Braden scale, which has 
been tested with a large number of patients and offers 
adequate sensitivity, NPV, efficiency and area under the 
curve. The RR value of the scale is also adequate with 
well-defined confidence intervals.

The Waterlow scale has also been tested in an adequate 
number of patients but its sensitivity, efficiency and area 
under the curve are very low, hence its validity is low. Its 
predictive capacity is also low.

The remaining scales – BM Choi Song, Cubbin-Jack-
son, Jackson-Cubbin, Norton, NM Bienstein – have been 
tested in very small numbers of patients for their data to be 
considered adequate. The Cubbin-Jackson scale presents 
adequate validity indicators and although its RR is high, 
its CI is too wide.

Science, Practice and Education

�

EWMA  JOURNAL 2013 VOL 13 NO 2 11



In terms of reliability (Table 5), all the scales present good 
values but have been tested in very small samples, except 
the Waterlow scale, which has been tested in a large sample 
of patients but presents easily the worst reliability values, 
which are below 0.6 in both studies.

DISCUSSION

We believe that the methodology employed in this study 
allowed us to identify, obtain the full text of and analyse 
all the studies related with PU assessment scales identified 
since 1962. 

A large number of scales built specifically for ICUs for 
both adults and children were identified. Virtually none 
of them have been validated. Only the Cubbin-Jackson, 
Jackson-Cubbin and Norton Mod. Bienstein scales have 
been validated, albeit with very small samples. More solid 
validity data are available for the general scales (Braden 
and Waterlow) in the context of critical patient care than 
for the specific scales.

In general, the studies are very homogeneous. Data 
aggregation was possible in seven scales (three specific and 
four general). Two required sensitivity analyses to improve 
the heterogeneity and consistency of the studies.

This analysis confirms the trend of the meta-analysis. 
It establishes few changes, improves confidence intervals 
and presents homogeneous and consistent final values.

With the current data, neither the Waterlow scale nor 
the NM Bienstein scale seem adequate given their low 
sensitivity. These scales also present the worst predictive 
capacity (RR).

The BM Choi Song scale presents the best sensitivity 
and NPV, but has only been tested in very small samples 
of patients. It also presents the best RR value, but its high 
heterogeneity means that it cannot be taken into consid-
eration. 

Two scales are actually very similar, despite being long 
considered to be the same scale. These are the Cubbin-
Jackson44 and Jackson-Cubbin51 scales, the latter being a 
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modification of the former developed in 1999 by Christine 
Jackson. Both have identical sensitivity and NPV but bet-
ter efficiency than the original scale. The original version 
also has a higher RR value, but its confidence interval is 
too wide. Both scales have been tested in too few patients 
to be considered as adequate.

The Norton scale presents similar results to the previ-
ous scales, offering good sensitivity and NPV, good RR 
values albeit with a very wide confidence intervals, and has 
been tested in a small numbers of patients.

The Braden Scale has undergone the most compre-
hensive validation process in the context of ICU. It offers 
a good balance between sensitivity, NPV, efficiency and 
RR with a tight confidence interval. It also has a good RR 
value, has been tested in a sufficient number of patients 
and presents tight confidence intervals.

Reliability has mainly been measured using Pearson’s 
R statistic. In our opinion, this is not a good method 
for estimating inter-observer reliability because it fails to 
take into account cases of random coincidence, prompting 
higher correlation values and forcing researchers to use 
the weighted Kappa index as an adequate estimator or 
the Intra-class correlation interval to correct this random 
effect.

Reliability data could not be aggregated due to the 
lack of studies. The Waterlow scale once again presents 
the lowest parameters. In any case, reliability studies have 
been tested in very few patients.

CONCLUSIONS

� 16 scales developed specifically for use in intensive 
care were identified, but only three have two or more 
validation studies.

� Four general scales (Norton, Waterlow, Braden and 
Braden Mod. Choi Song) have also been validated in 
ICUs.

� The Braden scale is recommended for assessing risk 
in critical care patients.

� Other scales (e.g. Cubbin-Jackson, Jackson-Cubbin, 
Norton or BM by Choi Song) may be useful but fur-
ther validation studies are required.

� There are no data to recommend a specific scale in 
neonatal-paediatric ICUs.

RECOMMENDATIONS FOR FUTURE RESEARCH

Many scales have been developed for ICU patients. Exist-
ing scales should be assessed before new ones are devel-
oped.

It would be useful to compare results obtained with 
the Braden and Cubbin-Jackson scales in the same pa-
tients treated in critical care in order to compare their 
effectiveness.

Some of the scales developed for children need to be 
validated. �
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