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ABSTRACT
Objective: The purpose of this study was to translate
and test the psychometric properties of the Norwegian-
language version of the Risk Assessment Pressure
Sore (RAPS) scale.
Background: Risk assessment scales for pressure
ulcer (PU) prevention have become an aspect of quality
improvement in healthcare, but their effectiveness
depends on the reliability and validity of the scale.
Methods: A convenience sample of 481 residents in
15 nursing homes in rural Norway was included
between January and June 2007. The English-language
version of the RAPS scale was translated into
Norwegian, and this scale was used to collect the data,
including a skin examination. The number of PUs and
grades were documented. Reliability was assessed in a
small group of 26 residents and construct validity in
the total study group.
Results: Equivalence between two assessments
regarding total scores of the RAPS scale was reflected
in an intraclass correlation coefficient (ICC) of 0.95.
Construct validity was supported, and the RAPS scale
could define groups with expected low and high
scores. Further evidence of construct validity was
shown in a confirmatory factor analysis.
Conclusion: The Norwegian version of the RAPS
scale has shown sufficient psychometric properties to
be considered a reliable and valid scale for identifying
risk of PUs among nursing home residents. However,
further testing is needed.

INTRODUCTION
Risk assessment scales for pressure ulcer
(PU) prevention have been used for several
years, and different scales have been devel-
oped.1 Their effectiveness depends on the
reliability and validity of the scale,1 and when
translated, it must undergo proper testing.2 3

No national Norwegian PUs guidelines
have been implemented in Norwegian
nursing homes.4 Research conducted in
Norwegian nursing home settings may
enrich our knowledge of the factors that can

predict PUs. However, to conduct such
studies, it is of considerable importance to
use a risk assessment scale that has been
tested for reliability and validity.

Background
PUs are of significant concern in nursing
home settings throughout the world, and
they increase length of stay, the amount of
treatment needed and financial costs.5 In
nursing homes, the PU prevalence varies
between 4.3% and 43.3%.6–8 A high-quality
risk assessment scale should be, among other
things, reliable and easy to use in clinical
practise.9

ARTICLE SUMMARY

Article focus
▪ In the Norwegian nursing home setting, there is

a lack of reliable and valid assessment scales for
identifying risk for pressure ulcers.

▪ This paper focuses the translation and psycho-
metric testing of the Norwegian-language version
of the Risk Assessment Pressure Sore (RAPS)
scale.

Key messages
▪ Acceptable testing results for equivalence and

construct validity were obtained for the
Norwegian-language version of the RAPS scale.

▪ The RAPS scale could define groups with
expected low and high scores.

Strengths and limitations of this study
▪ The study describes a translated and tested pres-

sure ulcer risk assessment scale with an
adequate number of items for use in clinical
practise.

▪ The sample of residents was a convenience
sample from nursing homes, and the most pref-
erable study group would have been a more
mixed group.

▪ The study did not assess concurrent validity.
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The Risk Assessment Pressure Sore (RAPS) scale, used
in this study, was developed and tested in Sweden and
includes items from the Norton Scale, the modified
Norton Scale and the Braden Scale.10 11 The RAPS scale
is used to promote prevention of PUs by clinicians to
identify residents at risk. The items in the RAPS scale
are known to predict the risk for PUs.10 11 However,
because it is of crucial importance to use a reliable and
valid scale, the RAPS scale must be translated and tested
before it can be used in a Norwegian context in clinical
practise and research.

THE STUDY
Aim
The purpose of this study was to translate and test the
psychometric properties of the Norwegian-language
version of the RAPS scale.

Translating procedure
The English version of the RAPS scale was translated into
Norwegian according to the recommended procedure pre-
sented by Swaine-Verdier et al 2 and then back to English.
The two English RAPS versions were compared. A panel
with representatives from nursing homes and a hospital dis-
cussed the translation until consensus was reached; this
process resulted in a few linguistic changes. They were dis-
cussed with a bilingual (Norwegian−English) expert in
nursing. He suggested a few linguistic changes of verb
tenses for improved clarity and understanding.

Design and sample
The study had a cross-sectional design and was con-
ducted in 15 nursing homes in rural areas in southern
Norway. The residents in Norwegian nursing homes are
mainly in need of long-term care and are provided with
care 24 h a day including assistance to all their activities
of daily living and medical care. Mainly registered
nurses (RNs), nursing aides (NAs) and nursing assistants
(nurses without formal education) are working shift in
the nursing homes. Between January and June 2007, a
convenience sample of 481 residents, 121 (25.2%) men
and 360 (74.8%) women from 46 units was included.
The mean age was 84.5 years (SD 8.4), ranging between
55 and 102 years.
The exclusion criteria used were terminal illness,

having resided less than 24 h in the nursing home,
having lower extremity amputation or receiving enteral
and/or parenteral nutrition, based on the difficulties to
measure weight and height for body mass index (BMI)
calculation. Residents from special units for rehabilita-
tion were also excluded.

Data collection
Data were collected with the RAPS scale and skin exam-
ination was performed in all the nursing homes
included. Clinicians, RNs and NAs, in the nursing
homes were trained to use the scale and conduct a skin

examination (as a part of the RAPS scale), as well as to
measure weight, height and calf circumference once on
all residents included. BMI was also calculated.
A smaller group of 26 residents with a mean age of

86.2 years (SD 7.3) from two nursing homes was drawn
from the study sample. Twenty women and six men were
assessed with the RAPS scale two times by five pairs of
RNs. Two RNs, independent of each other, completed
the RAPS scale on the same residents on the same day.

Risk Assessment Pressure Sore scale
The RAPS scale is a summative, ordinal scale with 10
questions, and the total sum scores ranges from 10 to 39
points. A lower score indicates greater risk for PU devel-
opment. Nine questions are rated from 1 to 4: general
physical condition, physical activity, mobility, moisture,
food intake, fluid intake, sensory perception, body tem-
perature and serum albumin level. One question about
friction and shear is rated from 1 to 3. Skin inspection,
with PU classification from stage 1 to stage 4 is also
incorporated as a part of the scale but not included in
the total score.10 11 An optimal cut-off point of ≤31 for
determining when a resident is at risk for PU was found
for the Swedish version of the RAPS scale.10

Ethics
The Regional Committee for Medical Research Ethics in
southern Norway (REK Sør, reference number S-07212b)
and the Norwegian Social Science Data Services (project
number 16822) approved the study.

Data analyses
Most analyses were carried out using the PASW Statistics
18. A p value <0.05 was considered statistically significant.
Descriptive statistics were used to describe the study
sample. Nominal data are presented with numbers (n)
and percentages (%), and ordinal and interval data are
presented with mean values (M) and SDs.

Reliability
The reliability of the RAPS scale was assessed as equiva-
lence by means of a two-way mixed intraclass correlation
coefficient (ICC) with a 95% CI12 between the two
assessments regarding total scores of RAPS in the group
of 26 residents. ICCs were also calculated between each
item of the two RAPS assessments.

Validity
The validity of the RAPS scale, assessed as construct
validity, was investigated by the so-called ‘known groups
technique’13 14 and confirmatory factor analysis.15

Confirmatory factor analysis was carried out using Mplus,
version 515 16 under the STREAMS17 environment.
The used ‘known groups’ with expected high and low

RAPS scores were those residents who had BMI ≥23 and
<23 kg/m2, respectively, and calf circumferences (CC) ≥31
and <31 cm, respectively, according to the cut-off points
used in the Mini Nutritional Assessment instrument,18
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which is developed for older people. The cut-off points
are used because the sample consists of older people.
Another used ‘known group’ was those residents who had
PUs (stages 1–4) and those who had no PUs, according to
the performed skin inspection. The differences between
the RAPS mean scores of these ‘known groups’ were
tested with Student’s t test for independent samples.
The factors found by Lindgren et al10 were used in the

confirmatory factor analysis. The total amount of
internal missing data was 43 scores distributed across the
items. Although the amount of missing variables was
very small, in order to include all of the collected infor-
mation, the missing data modelling procedure imple-
mented in the Mplus programme was used.19 This
procedure yields unbiased estimates under relatively
moderate assumptions.20

To measure model fit, the χ² goodness-of-fit test, the
root mean square error of approximation (RMSEA) and
the standardised root mean square residual (SRMR)
assessments were used. The RMSEA is strongly recom-
mended as a tool when evaluating model fit since it
takes both the number of observations and the number
of free parameters into account. An acceptable model fit
is indicated by values less than 0.08, while values of less
than 0.05 imply a good model fit. SRMR can range from
0 to 1,20 where 0 is indicative of perfect model fit and
values 0.08 or smaller indicate an acceptable model fit.15

RESULTS
Reliability
Reliability of the RAPS, reflected as equivalence reached
an ICC of 0.95 (95% CI 0.89 to 098, p<0.001, n=26)

between the two obtained total scores of the RAPS scale.
The ICC values regarding the item level are displayed in
table 1.

Validity
Construct validity of the RAPS scale was supported by sig-
nificant differences between the mean scores for groups
with expected high and low RAPS scores (table 2).
Construct validity reflected in the confirmatory factor

analysis is displayed in figure 1.
The fit indices were good (χ²(32, N=490)=47.45;

RMSEA=0.031; SRMR=0.036; and CFI=0.98) indicating
satisfactory fit with the original instrument and, thus, evi-
dence for construct validity of this version.

DISCUSSION
Discussion of results
Reliability assessed as equivalence by ICC is the recom-
mended analysis for estimating reliability for such instru-
ments.12 21 In our study the ICC was calculated between
the two RAPS measurements for 26 residents. This inter-
rater reliability was not possible to calculate in the total
study group.
The obtained ICCs for each item in the RAPS scale

were found to vary between 0.58 and 0.92 and showed
thereby sufficient values between the two RN ratings.
ICCs are considered almost perfect when greater than
0.81, substantial between 0.61 and 0.80 and moderate
between 0.41 and 0.60.22 However, the studied group
consisted of only 26 residents, and five pairs of RNs
conducted the assessments. Rating the items based
on the concepts ‘moisture’, ‘sensory perception’ and
‘nutrition’ may have caused measurement errors
because of the difficulties in providing operational defi-
nitions of these concepts. At the same, ‘activity’ seemed
to yield fewer measurement errors.6 This finding may
provide some explanation to why the assessments of the
items on the RAPS scale yield measurement errors. It
was not possible to obtain an ICC value for body tem-
perature due to the fact that the RNs performed an
identical assessment in all residents and only used one
response alternative.
The construct validity of the RAPS scale was supported

because significant differences were obtained when com-
paring groups with expected high and low scores. The
RAPS scale, could distinguish the group with PUs from
the group with no PUs, as well as the groups with low
BMIs and low CCs, respectively. It is well known that

Table 1 Intraclass correlations between the two

assessments for the items in the RAPS scale (n=26)

Item Item content ICC 95% CI

A General physical condition 0.68 0.41 to 0.84

B Physical activity 0.92 0.82 to 0.96

C Mobility 0.77 0.56 to 0.89

D Moisture 0.58 0.26 to 0.79

E Food intake 0.60 0.29 to 0.80

F Fluid intake 0.70 0.43 to 0.85

G Sensory perception 0.64 0.34 to 0.82

H Friction and shear 0.89 0.77 to 0.95

I Body temperature – –

K Serum albumin level 0.84 0.68 to 0.93

ICC, intraclass correlation coefficient; RAPS, Risk Assessment
Pressure Sore.

Table 2 RAPS scale scores for groups with expected high and low scores, respectively

Groups with expected high scores n Mean (SD) Groups with expected low scores n Mean (SD) p Value

BMI ≥23 kg/m2 235 34.3 (3.6) BMI <23 kg/m2 245 32.8 (4.2) <0.001

CC ≥31 cm 243 34.3 (3.7) CC <31 cm 180 31.9 (3.9) <0.001

No pressure sores 424 34.0 (3.7) Pressure sores 57 30.0 (4.2) <0.001

BMI, body mass index; CC, calf circumference; RAPS, Risk Assessment Pressure Sore.
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there is a connection between the development of PUs
and bad nutritional status.23–25

The confirmatory factor analysis yielded a factor solu-
tion, with three separate factors: mobility, nutritional
status and physical condition. In the Swedish testing
study by Lindgren et al,10 a factor analysis, that is, a prin-
cipal component analysis with oblique rotation,
explained 65.1% of the total variance, with the same
three factors. According to Streiner and Norman,12 con-
firmatory analysis is very useful when comparing two ver-
sions of a scale, and in this study the construct validity of
the RAPS was confirmed.

Study limitations
An important limitation of this study is the cross-sectional
design, which does not allow us to estimate the predictive
validity for the total study group. The sample of residents
from 15 nursing homes was a convenience sample, and
this fact might lead to a possible selection bias,14 because
not all residents in all nursing homes were able to be
included. However, our results were similar to the results
from the Swedish studies.11 Our study sample, consisting
of residents in nursing homes can be assessed as fairly
heterogeneous. The most preferable study group would
have been a more mixed group, for example, one that
included healthy, home-dwelling people and residents
from different care settings of different ages and with dif-
ferent medical diagnoses.
The study would have been strengthened if concur-

rent validity had been assessed by using a well-validated
scale. However, since every tool is related to context, risk
profiles among the residents and knowledge level of the
users, it is difficult to find a gold standard. Despite these
limitations, this study offers the first test of the

Norwegian translation of the RAPS scale in a sample of
nursing home residents that confirms both its reliability
and construct validity.

CONCLUSION
The Norwegian version of the RAPS scale has shown suf-
ficient psychometrical properties to be considered as a
reliable and valid risk assessment scale for identifying
the risk for PUs among nursing home residents.
However, further testing is needed.
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