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3 Abstract =
4 ®
g Objective. The purpose of this study was to translate and test the psychometric properties of g
7 o
8 the Norwegian-language version of the Risk Assessment Pressure Score scale. i
9 7
10 Background. Risk assessment scales for pressure ulcer prevention have become an aspect of - B
11 s i
12 quality improvement in healthcare, but their effectiveness depends on the reliability and 8 8
L : :
validity of the scale. g o

15 o B
16 . . . . . s z
17 Methods. A convenience sample of 481 residents in 15 nursing homes in rural Norway was < 0N
o =

18 S w
19 included between January and June 2007. The English-language version of the Risk = §
20 o 9
21 Assessment Pressure Score scale was translated into Norwegian, and this scale was used to % S
22 @
23 collect the data, including a skin examination. The number of pressure ulcers and grades were ) 8
2 2m3
26 documented. Homogeneity and equivalence, as measures of reliability, and construct validity °08
27 " # | | | 553
28 were assessed. Sensitivity and specificity were assessed to determine a cut-off point for being RS
29 3o
~ O

32 at risk for developing pressure sores. g gg
299

gg Results. A Cronbach’s alpha coefficient of 0.75 and ten significant item-to-total correlations = o) 2
o o

Lo

gg were obtained as measures of homogeneity. Agreement between two assessments of 26 g éﬁg
36 EROES
37 residents varied between very good and moderately good for nine of ten items, reflecting a- i
38 . . . Z 5
39 equivalence. Construct validity was supported. The Risk Assessment Pressure Score scale 5 o
2 3

40 2 o
]

41 could define groups with expected low and high scores. @ g
42 p 3
o

ji Conclusion. The Norwegian version of the Risk Assessment Pressure Score scale has shown ; S
3 ~

=1 @]

jg sufficient psychometric properties to be considered a reliable and valid scale for identifying g 2
47 § 5
48 risk of pressure ulcers among nursing home residents. :gT %
29 & 3
50 8 o
51 T
gg Keywords: aged, geriatric nursing, instrument development, reliability, validity %
s
@

56 =
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Article summary

Article focus
o In the Norwegian nursing home setting, there is a lack of reliable and valid assessment
scales for identifying the risk for pressure ulcers.
e This paper focuses the translation and psychometric testing of the Norwegian-language

version of the Risk Assessment Pressure Score scale.

Key messages
e Acceptable testing results for homogeneity, equivalence and construct validity were
obtained for the Norwegian-language version of the Risk Assessment Pressure Score
scale.
e According to the values for sensitivity and specificity, a suitable cut-off point for the

Risk Assessment Pressure Score scale was found.

Strengths and limitations of this study
e The study describes a translated and tested pressure ulcer risk assessment scale with an
adequate number of items for use in clinical practice.
e The sample of residents was a convenience sample from nursing homes and the most
preferable study group would have been a more mixed group.

e The study did not assess the concurrent validity that would have been strengthened.

2
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3 S
4 INTRODUCTION 2
> 2
6 o
7 Risk assessment scales for pressure ulcer (PU) prevention have been used for several years, &
>
8 g
9 and different scales have been developed [1]. Their effectiveness depends on the reliability 8
10 P
T o
11 and validity of the scale [1], and when translated, it must undergo proper testing [2,3]. s R
12 & 8
ﬁ No national Norwegian PUs guidelines have been implemented in Norwegian nursing g 3
15 : : : : : s 3
16 homes [4]. Research conducted in Norwegian nursing home settings may enrich our _§ $
17 R
18 knowledge of the factors that can predict PUs. However, to conduct such studies, it is of = E
19 —. o
> =
20 considerable importance to use a risk assessment scale that has been tested for reliability and 2 g
21 2 o
22 validity. a 3
23 g 3
24 c 8
25 o
26 s~
27 Background %‘% §
28 RN
29 PUs are of significant concern in nursing home settings throughout the world, and they g3 9
30 ges
g; increase length of stay, the amount of treatment needed and financial costs [5]. In nursing g% S
a2z =
c

gi homes, the PU prevalence varies between 4.3 % and 43.3 % [6-8]. A high-quality risk E; 2
8>3
35 . o '\, : Sm3
36 assessment scale should have high sensitivity and specificity and should be reliable and easy ERZES
=} ~—+
37 @ 5
38 to use in clinical practice [9]. > S
39 5 3
40 The Risk Assessment Pressure Score (RAPS) scale, used in this study, was developed g @
41 Q T
. . . D o 3
jé and tested in Sweden and includes items from the Norton scale, the modified Norton scale and ga’ P
o

(%]
= 3
jg the Braden scale [10]. The items in the RAPS are known to predict the risk for PUs [10,11]. 3 5
o S
46 - &
47 However, because it is of crucial importance to use a reliable and valid scale, the RAPS must § %
48 2 B
49 be translated and tested before it can be used in a Norwegian context in clinical practice and S o
50 7 B
o1 research. -
52 &
53 $
54 ®
55 @
co THE STUDY S
57 8
58 B
59 g
60 o
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Aim
The purpose of this study was to translate and test the psychometric properties of the

Norwegian-language version of the Risk Assessment Pressure Score (RAPS) scale.

Translating procedure

The English version of the RAPS was translated into Norwegian according to the
recommended procedure presented 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 discussed the translation until consensus was reached; this process resulted in a

few linguistic changes.

Design and sample

The study had a cross-sectional design. Between January and June 2007, a convenience
sample of 481 residents, 121 (25.2 %) men and 360 (74.8 %) women from 46 units in 15
nursing homes in rural areas in southern Norway, was included in the study. 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 hours in the nursing home, having lower
extremity amputation or receiving enteral and/or parenteral nutrition. Residents from special

units for rehabilitation were also excluded.

Risk Assessment Pressure Score Scale

The RAPS is a summative, ordinal scale with ten questions, and the total sum scores ranges
from 10 to 39 points. A lower score indicates greater risk for PU development. Nine questions
are rated from 1 to 4: general physical condition, physical activity, mobility, moisture, food

intake, fluid intake, sensory perception, body temperature, and serum albumin level. One

For peer review only - http://bmjopen4.bmj.com/site/about/guidelines.xhtml

Page 4 of 20

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘€T aunc uo jwoo fwg uadolway/:dny wol) papeojumoq '2T0Z 1840190 GZ U0 G/GT00-Z2T0Z-uadolwa/9eTT 0T se paysiignd 1sJ1) :uado CING


http://bmjopen.bmj.com/

Page 5 of 20 BMJ Open

@
<
[
% g
3 question about friction and shear is rated from 1 to 3. Skin inspection, with PU classification i
4 @
5 from stage 1 to stage 4 is also incorporated as a part of the scale but not included in the total =
6 =2
; score [10,11]. An optimal cut-off point of <31 for determining when a resident is at risk for %
o
9 . . . &
10 PU was found for the Swedish version of the RAPS [10]. Registered nurses (RNs) and 2
T o
11 s e
12 nursing aides (NAs), in the nursing homes were trained to use the RAPS, that was used for T Q
13 g o
14 data collection and they also conducted the skin examination. g %-
15 g
16 S 3
17 < 3
18 S R
19 Ethics = 8
20 5 9
21 The Regional Committee for Medical Research Ethics in southern Norway (REK Sgr, g U
22 2 3
23 reference number S-07212b) and the Norwegian Social Science Data Services (project S &
24 c 8
nwmg
25 number 16822) approved the study. 23 =
27 55N
28 235
29 gSo
30 Data analysis ; ne
31 X3
(@]
32 The most analyses were carried out using the PASW Statistics 18. A p-value <0.05 was %‘{3, 8
33 88 ]
34 considered statistically significant. Descriptive statistics were used to describe the study Es”gg
35 3m
. . . EXZES
g? sample. Nominal data are presented with numbers (n) and percentages (%), and ordinal and 2.
38 . : - > g
39 interval data are presented with mean values (M) and standard deviations (SD). = =
Q
40 R
41 2 o
42 s 2
43 Reliability a g
44 z 3
45 The reliability of the RAPS (10 items) was assessed in terms of homogeneity and 5 3
46 -~ &
o c
j; equivalence. Cronbach’s alpha coefficient [12] and item-to-total Pearson correlations between % i
o w
49 . . o
50 each item and the scale total were calculated as measures of homogeneity. Item-to-total < §
2] a1
51 T
52 correlations were performed when the particular item was omitted from the total scale [13]. >
53 L‘E
54 ®
55 @
56 =
57 8
58 B
59 g
60 o
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Equivalence was assessed in a smaller group of 26 residents drawn from the study sample, 20
women and six men. They were from two nursing homes and were assessed by five pairs of
RNs. The mean age was 86.2 years (SD=7.3). Two RNs, independent of each other,
completed the RAPS on the same residents on the same day. Pearson correlations were
calculated between the total scores of the two assessments as a measure of association. In
order to assess the agreement between the two clinicians’ ratings, a weighted kappa (k) [14]
with a 95 % confidence interval (CI) was calculated [15]. Ky is a recommended analysis for
ordinal scales [14,15], and the formula used was provided by Fleiss and Cohen [16] and Fleiss
et al. [17]. To interpret the obtained «, coefficients, the categorisation according to Altman
[14] was used: 0.81-1.00, very good agreement; 0.61-0.80, good agreement; 0.41-0.60,

moderate agreement; 0.21-0.40, fair agreement; and <0.21, poor agreement.

Validity

The validity of the RAPS (10 items), assessed as construct validity, was investigated by the
so-called “known groups technique” [13,18] and factor analysis [19]. The used “known
groups” with expected high and low the RAPS scores were those residents who had BMI >23
kg/m? and BMI <23 kg/m?, respectively, and calf circumferences (CC) >31 cm and CC <31
cm, respectively, according to the cut-off points used in the Mini Nutritional Assessment
instrument [20]. Another used “known group” was those residents who had PUs (stage 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 #-test for

independent samples.

The factor analysis implemented was a principal component analysis with Varimax rotation

with Kaiser normalisation. The RAPS is formally an ordinal scale, but it was treated as an
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1 2
2 @
3 instrument on interval level, because this fact do not have much influence on the correlations i
4 7]
5 between items, which are the basic inputs to the factor analysis [19,21]. The Kaiser-Meyer- =
6 =2
; Olkin measure of sampling adequacy was 0.80, and the Bartlett’s test showed p<0.001, %
o
9 T _ . . . o
10 indicating that there was an adequate sample and a sufficient minimum sample size for 2
T o
11 s e
12 performing a factor analysis [19]. T Q
13 T g
: <5
o o
i? Sensitivity and specificity é ?B
e 8
ig Sensitivity, specificity and positive and negative predictive values were estimated [13,18,22] % §
=]
20 o 9
21 in order to determine a suitable cut-off point of the RAPS for being at risk for developing s f
22 2 3
23 pressure sores. To find this cut-off point, the standard used was whether or not the patient had S g
24 c
v Mg
25 PUs (stage 1-4). Sensitivity, specificity and positive and negative predictive values were 33 %
=Q
% calculated for each cut-off point of the RAPS. A receiver operating characteristic (ROC) 2 § E
o .
29 , .y . 539
30 curve was constructed. The optimal point is found near “a shoulder” of the ROC curve, in the ; i%
31 X3
o
32 upper left corner [13,18,22]. The area under the optimal point was calculated. %% 2
33 oS g
34 85
35 EXE
ERZES
> RESULTS 28z
38 > S
39 Reliability = 2
40 ER
>
41 Homogeneity in the study sample (n=481) was demonstrated by a Cronbach’s alpha @ g
42 p 3
o
ji coefficient of 0.75 and by significant item-to-total correlations that varied between 0.74 and ; S
3 ~
45 = =
46 0.11 (Table 1). - o
47 8 3
48 3 5
49 8 n
50 Table 1. Item-to-total correlations of the RAPS scale (n=481) N
51 T
gg Item number Item content r p &
D
- A General physical condit 033 <0.001 ;
55 eneral physical condition . <0. ®
56 =
57 B Physical activity 0.68 <0.001 8
58 8
59 g
60 s
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]

Mobility

Moisture

Food intake

Fluid intake
Sensory perception
Friction and shear
Body temperature

Serum albumin level

0.74 <0.001
0.26 <0.001
0.33 <0.001
0.24 <0.001
0.46 <0.001
0.69 <0.001
0.11 0.013

0.19 <0.001

RAPS, Risk Assessment Pressure Score; r, Pearson correlation coefficient

Equivalence, was reflected by a correlation coefficient of 0.91 (p<0.001, n=26) between the

two obtained total scores of the RAPS. The agreement between the two assessments with the

RAPS was found to be very good for three of the items, good for two of the items and

moderate for four of the items (Table 2).

Table 2. Agreements between the two assessments with the RAPS scale (n=26)

Item Item content Ky 95% CI

A General physical condition 0.63 0.34-0.92
B Physical activity 0.86 0.73-0.99
C Mobility 0.63 0.41-0.85
D Moisture 0.57 0.20-0.94
E Food intake 0.44 0.17-0.71
F Fluid intake 0.51 0.25-0.76
G Sensory perception 0.50 0.24-0.75
H Friction and shear 0.85 0.69-1.01
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<
(&
1 o
: g
3 I Body temperature - - o
4 ®
2 K Serum albumin level 0.84 0.53-1.14 ©
=)
8 CI, confidence interval; xy, weighted kappa coefficients; RAPS, Risk Assessment Pressure i
9 7]
10 Score v B
11 S P
12 2 9
13 T g
14 Validity g 5
15 s %
=]
i? Construct validity of the RAPS was supported by significant differences between the mean g N
o =
18 =N
19 scores for groups with expected high and low RAPS scores (Table 3). % 3
20 3 9
21 5 g
22 a o
23 Table 3. RAPS scale scores for groups with expected high and low scores, respectively S 8
% 2mg
26 Groups with n Mean (SD) Groups with n Mean (SD) p g 85
=Q
27 9’_.)'_ =N
28 expected high expected low RS
29 529
30 scores scores T
£
> 25 3
gg BMI >23 kg/m” 235 34.3 (3.6) BMI <23 kg/m” 245 32.8(4.2) <0.001 g§§
L=
gg CC=>31cm 243 343 (3.7) CC <31 cm 180 31.9(3.9) <0.001 g §§
36 ERZES
37 No pressure 424 34.0 (3.7) Pressure sores 57 30.0 (4.2) <0.001 8 -2
38 > S
39 sores 5 o
40 ER
5
j; BMLI, body mass index; CC, calf circumference; RAPS, Risk Assessment Pressure Score i g
43 & 3
N 5 5
46 Construct validity reflected in the factor analysis is displayed in Table 4. A logical three- f‘;;, ;-
47 S 3
48 factor solution explained 56.9% of the total variances. 3 o
49 S N
>0 3
51 )
gg Table 4. The factor analysis for the RAPS scale (n=481) %
]
54 2
55 Item number and content Factor 1 Factor 2 Factor 3 Communalities %
56 =2
57 Major risk Nutritional Physical h2 é
58 factors for status condition 3
59 g
60 S
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pressure

sores
A General physical condition (.282 0.164 0.476 0.333
B Physical activity 0.887 0.123 0.056 0.805
C Mobility 0.904 0.135 0.118 0.850
D Moisture 0.422 -0.033 0.017 0.179
E Food intake 0.149 0.783 0.078 0.642
F Fluid intake 0.016 0.839 0.056 0.707
G Sensory perception 0.496 0.193 0.344 0.402
H Friction and shear 0.885 0.079 0.108 0.802
I Body temperature -0.058 -0.093 0.803 0.656
K Serum albumin level 0.078 0.086 0.550 0.316
Eigenvalues 3.315 1.266 1.111
Cumulative variance 33.151 45.813 56.919
Cronbach’s alpha 0.81 0.53 0.23

Factor loadings with a value >0.400 are printed in bold.

Sensitivity and specificity

The cut-off point <31 for the RAPS was shown to be a possible cut-off point, based on the

sensitivity, specificity and positive and negative predictive values (Table 5) and the ROC

curve. The area under the ROC curve for the cut-off point <31 was 0.69 (95% CI: 0.62-0.77).

Table 5. Sensitivity, specificity and positive and negative predictive values for some

scores on the RAPS scale with having pressure sores or not as standard (n=481)

For peer review only - http://bmjoperlm.oomj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiureny | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnaladns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘€T aunc uo jwod fwg uadolway/:dny woly papeojumoqd '2T0Z 1840190 GZ U0 G/GT00-2T0Z-uadolwa/9eTT 0T se paysiignd 1si1) :uado NG


http://bmjopen.bmj.com/

Page 11 of 20 BMJ Open

©
<
[
1 o
: 3
3 Cut off points  Sensitivity %  Specificity %  Positive predictive ~ Negative predictive =
4 »
S value % value % =
6 =2
7 2
8 38 100 10 13 100 2
9 7
10 37 98 22 15 99 =
I ©
11 S k
12 36 93 31 15 97 2 W
13 T g
14 35 88 41 17 96 g2 o
15 i °
16 s 3
17 34 81 49 18 95 2 N
18 gD
19 33 75 59 20 95 - 8
> =
20 o 9
21 32 72 66 22 95 g 7
22 & 5
23 31 65 74 25 94 g9
o Ak
25 30 54 80 27 93 8z%
26 ~ a2
o 29 46 87 33 92 238
28 23R
25 529
30 28 39 91 36 92 JE
31 At
32 RAPS, Risk Assessment Pressure Score 3z a
33 aca
34 83
35 EXE
36 ERGES
=} —+
37 DISCUSSION e 2
38 > T
39 = g
40 Discussion of results g: k>
5 S5
41 - . e : e T
42 The Cronbach’s alpha coefficient obtained was 0.75. This finding would be considered to be a p 3
43 e 3
44 sufficient value [13]. However, it was lower than the obtained value of 0.83 in the Swedish % 3
45 5 S
jg testing study [10]. All item-to-total correlation coefficients were statistically significant. % E’

(¢]
= @
jg There are various suggestions in the literature of recommended standards, but a coefficients é &
a 3

50 @
51 between 0.30 and 0.70, according to Ferketich [23], and between 0.20 and 0.80, according to & ;JN"'
52 >
53 Streiner and Norman [13], have been described as good. In this study, physical activity, E
54 2
55 mobility and friction and shear were the items with the highest correlation coefficients. This @
56 =
o
g; result was in line with the results from Lindgren’s and co-workers’ testing in Sweden, %
59 Ei
60 -?D
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although that testing was conducted in hospital patients [10,11]. The items moisture, fluid
intake, serum albumin and body temperature had coefficients less than 0.30. The coefficient
of 0.19 for serum albumin would be seen to be acceptable, according to Streiner and Norman
[13]. Only one item had a very low value, i.e., body temperature, with a coefficient of 0.11.
This low value can be explained by the fact that the body temperatures among the participants
were, to a great extent, the same, and therefore not all of the response alternatives for the item
were used. Such a low correlation coefficient may also have contributed to the Cronbach’s
alpha coefficient being lower. Moreover, the number of items in the scale could have affected
the Cronbach’s alpha coefficient. A higher value is often found in scales with many items

[24].

The agreement between the two assessments with the RAPS, assessed by k,, was found to
vary between very good agreement and moderately good agreement. These results can be seen
to be satisfactory. 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 definitions 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 yield measurement errors. It was not possible to obtain
a Ky value for body temperature due to the fact that the RNs performed an identical
assessment in all residents and only used one response alternative. This outcome can be seen
as a stable result, but the formula used for k,, was constructed in such a way that the all

response alternatives have to be used.
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@
<
[
1 o
; g
3 The construct validity of the RAPS was supported because significant differences were =
4 @
5 obtained when comparing groups with expected high and low scores. The RAPS, could =
6 =2
; distinguish the group with PUs from the group with no PUs, as well as the groups with low é
9 . . . . &
10 BMIs and low CCs, respectively. It is well known that there is a connection between the 2
1 ) » B
12 development of PUs and bad nutritional status [25-27]. T o
2] (o))
13 g o
14 z =
15 i S
@]
i? The factor analysis yielded a logical factor solution, with three separate factors: major risk Z %
S O
e S
ig factors for PUs, nutritional status and physical condition. In the Swedish testing study by = =
5 B
20 o g
21 Lindgren et al. [10], a factor analysis, i.e., a principal component analysis with oblique s f
22 2 3
23 rotation, explained 65.1% of the total variance, with the three factors termed mobility, S g
24 c
v Mg
25 physical condition and nutrition. These three factors included exactly the same items as the 33 %
=Q
% factors did in our study. The difference was the ranking of the second and third factors. The = § E
29 5% 0
30 first factor in our factor analysis demonstrated an alpha coefficient of 0.81, which was a 2
X c3
31 220
32 higher value than the obtained coefficient for the total scale. This factor could, therefore, %% 8
33 oS g
34 possibly be used as a risk assessment scale. However, the items in the other factors added Es”gg
35 3m
. . . . . EXZES
g? important information and were, therefore, not deleted from the scale. The items in the RAPS 2.
38 o . . . . > g
39 can be seen as causal indicators that define the risk for PUs. According to Streiner and = =
® S
40 2 o
41 Norman [13], the demand for high homogeneity is not as great for a scale with such items. a 2
42 p 2
43 > 8
44 5 32
45 The obtained cut-off point of <31 was supported by the results of similar tests of the RAPS in 5 3
46 -~ &
o c
j; Swedish settings [10,11]. The area under the ROC curve in the present study was 0.69. % i
o w
49 . o
50 According to Terwee et al. [24], the area under the curve should be at least 0.70 to be ‘:ib. §
2] a1
51 T
52 adequate. We believe, therefore, that the Norwegian version of the RAPS, with a value of >
«Q
53 @
54 0.69, has shown sufficient ability to distinguish between older nursing home residents who §
55 @
gs are at risk for developing PUs and those residents who are not at risk. %-
«
58 8
59 g
60 o
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Study limitations

The sample of residents from 15 nursing homes was a convenience sample, and this fact
might lead to a possible selection bias [18], 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 different medical diagnoses.

The study would have been strengthened if concurrent validity had been assessed. However, it
was not possible to investigate this, due to a lack of a suitable risk assessment scale to
compare with the RAPS. Despite these limitations, this study offers the first test of the

Norwegian translation of the RAPS in a sample of nursing home residents.

CONCLUSION

The Norwegian version of the RAPS scale has shown sufficient 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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STROBE Statement—checklist of items that should be included in reports of observational studies

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract
(b) Provide in the abstract an informative and balanced summary of what was done
and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported

Objectives State specific objectives, including any prespecified hypotheses

Methods

Study design Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment,
exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of
selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of
case ascertainment and control selection. Give the rationale for the choice of cases
and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of
selection of participants
(b) Cohort study—For matched studies, give matching criteria and number of
exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of
controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect
modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of

measurement assessment (measurement). Describe comparability of assessment methods if there
is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable,
describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding

Continued on next page

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was
addressed

Cross-sectional study—If applicable, describe analytical methods taking account of

sampling strategy

(e) Describe any sensitivity analyses
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Participants 13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible,
examined for eligibility, confirmed eligible, included in the study, completing follow-up, and

analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive 14*
data

(a) Give characteristics of study participants (eg demographic, clinical, social) and information

on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15*

Cohort study—Report numbers of outcome events or summary measures over time

Case-control study—Report numbers in each exposure category, or summary measures of

exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their
precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and

why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful

time period

Other analyses 17

Report other analyses done—eg analyses of subgroups and interactions, and sensitivity

analyses

Discussion

Key results 18  Summarise key results with reference to study objectives

Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or imprecision.
Discuss both direction and magnitude of any potential bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, multiplicity

of analyses, results from similar studies, and other relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding 22

Give the source of funding and the role of the funders for the present study and, if applicable,
for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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12 quality improvement in healthcare, but their effectiveness depends on the reliability and 3 8
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15 validity of the scale. S 8
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17 Methods. A convenience sample of 481 residents in 15 nursing homes in rural Norway was % N
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19 included between January and June 2007. The English-language version of the Risk = §
20 o 9
21 Assessment Pressure Sore scale was translated into Norwegian, and this scale was used to % o
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gi collect the data, including a skin examination. The number of pressure ulcers and grades were ) 8
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26 documented. Homogeneity as a measure of reliability, and construct validity were assessed. °08
52
27 i . . 228
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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 psychometric testing of the Norwegian-language

version of the Risk Assessment Pressure Sore scale.

Key messages

Acceptable testing results for homogeneity, equivalence and construct validity were
obtained for the Norwegian-language version of the Risk Assessment Pressure Sore
scale.

The Risk Assessment Pressure Sore scale could define groups with expected low and

high scores.

Strengths and limitations of this study

The study describes a translated and tested pressure ulcer risk assessment scale with an
adequate number of items for use in clinical practice.

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

The study did not assess the concurrent validity that would have been strengthened.

2
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4 INTRODUCTION 3
> 2
6 o
7 Risk assessment scales for pressure ulcer (PU) prevention have been used for several years, &
>
8 g
9 and different scales have been developed [1]. Their effectiveness depends on the reliability 8
10 P
T o
11 and validity of the scale [1], and when translated, it must undergo proper testing [2,3]. s R
12 & 8
ﬁ No national Norwegian PUs guidelines have been implemented in Norwegian nursing g 3
15 : : : : : s 3
16 homes [4]. Research conducted in Norwegian nursing home settings may enrich our _§ z
17 R
18 knowledge of the factors that can predict PUs. However, to conduct such studies, it is of ‘% E
19 —. o
> =
20 considerable importance to use a risk assessment scale that has been tested for reliability and e g
21 2 o
22 validity. a 3
23 g
o Fuk
25 23 s
27 Background %‘% §
28 RN
s are of significant concern in nursing home settings throughout the world, and the =
29 PU f significant gh ttings throughout th, 1d, and they $o
30 DwE
X c3
31 increase length of stay, the amount of treatment needed and financial costs [5]. In nursing o 3
c
gi homes, the PU prevalence varies between 4.3 % and 43.3 % [6-8]. A high-quality risk E; 2
Q
35 . L '\, : 385
36 assessment scale should have high sensitivity and specificity and should be reliable and easy ERZES
375
37 @- 2
38 to use in clinical practice [9]. 2 g
39 5 3
40 The Risk Assessment Pressure Sore (RAPS) scale, used in this study, was developed 2 9
41 Q T
. . . . r 3
jé and tested in Sweden and includes items from the Norton scale, the modified Norton scale and ga’ P
o
(%]
= 3
jg the Braden scale [10,11]. The RAPS scale is used to promote prevention of PUs by clinicians 2 5
o >
46 - &
47 to identify residents at risk. The items in the RAPS scale are known to predict the risk for PUs § %
48 2 5
49 [10,11]. However, because it is of crucial importance to use a reliable and valid scale, the S 'B
50 o N
2] a1
51 RAPS scale must be translated and tested before it can be used in a Norwegian context in R
52 &
53 .. . o
clinical practice and research. =
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@
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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 presented 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 discussed the translation until consensus was reached; this process resulted in a
few linguistic changes. They were discussed 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 conducted 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 hours 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. 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 hours in the nursing home, having lower extremity amputation or

receiving enteral and/or parenteral nutrition, based on the difficulties to measure weight and
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3 height for Body Mass Index (BMI) calculation. Residents from special units for rehabilitation =
4 @
5 were also excluded. ©
6 =2
7 2
8 g
9 . 7
10 Data Collection o
I ©
11 : : o . s B
12 Data were collected with the RAPS scale and skin examination was performed in all the ] Q
13 g o
14 nursing homes included. Clinicians, RNs and NAs, in the nursing homes were trained to use g %-
15 5 S
i? the scale and conduct a skin examination (as a part of the RAPS scale), as well as to measure § %
S O
e 8
ig weight, height and calf circumference once on all residents included. BMI was also = =
5 B
20 o g
21 calculated. A smaller group of 26 residents (mean age 86.2 years (SD 7.3)) from two nursing s f
22 2 3
23 homes drawn from the study sample, 20 women and six men, were assessed with the RAPS S g
24 c
v Mg
25 scale two times by five pairs of RNs. Two RNs, independent of each other, completed the 33 %
=Q
27 RAPS scale on the same residents on the same day. 532
28 a3
29 529
(@]
32 Risk Assessment Pressure Sore Scale § %- 8
33 oS g
34 The RAPS scale is a summative, ordinal scale with ten questions, and the total sum scores Ea”gg
35 3m

. o . . ERZES
g? ranges from 10 to 39 points. A lower score indicates greater risk for PU development. Nine 275
38 . . y o y > g
39 questions are rated from 1 to 4: general physical condition, physical activity, mobility, = (_33
® S
40 2 o
41 moisture, food intake, fluid intake, sensory perception, body temperature, and serum albumin a 2
42 p 3
43 level. One question about friction and shear is rated from 1 to 3. Skin inspection, with PU § 3
44 5 32
45 classification from stage 1 to stage 4 is also incorporated as a part of the scale but not ) S
46 -~ &
o c
>
j; included in the total score [10,11]. An optimal cut-off point of <31 for determining when a % ®
o w

49 . . : . . o
50 resident is at risk for PU was found for the Swedish version of the RAPS scale [10]. <. §
a1
51 2 o
52 &
53 $
54 Ethics &
55 @
56 =
57 8
58 B
59 g
60 s
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The Regional Committee for Medical Research Ethics in southern Norway (REK Ser,
reference number S-07212b) and the Norwegian Social Science Data Services (project

number 16822) approved the study.

Data analysis

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 standard deviations (SD).

Reliability

The reliability of the RAPS scale was assessed in terms of homogeneity and equivalence.
Cronbach’s alpha coefficient [12] was calculated as measure of homogeneity. Equivalence
was assessed by means of intraclass correlation coefficient (ICC) [13] as interrater reliability
in a smaller group of 26 residents drawn from the study sample. ICC with a 95% confidence
interval (Cl) was calculated between the two assessments regarding total score of RAPS and

for each item.

Validity

The validity of the RAPS scale, assessed as construct validity, was investigated by the so-
called “known groups technique” [14,15] and factor analysis [16]. The used “known groups”
with expected high and low RAPS scores were those residents who had BMI >23 kg/m? and
BMI <23 kg/mz, respectively, and calf circumferences (CC) >31 cm and CC <31 cm,
respectively, according to the cut-off points used in the Mini Nutritional Assessment

instrument [17] which is developed for older people. The cut-off points are used because the
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o

=

1 o
2 3
3 sample consists of older people. Another used “known group” was those residents who had i
4 7]
5 PUs (stage 1-4) and those who had no PUs, according to the performed skin inspection. The =
6 =2
; differences between the RAPS mean scores of these “known groups” were tested with %
o

9 . o
10 Student’s #-test for independent samples. 2
i3 : g
[1] o

14 The factor analysis implemented was a principal component analysis with Varimax rotation E %-
15 5 =
i? with Kaiser normalisation. The RAPS scale is formally an ordinal scale, but it was treated as § o
S O

e 8

ig an instrument on interval level, because this fact do not have much influence on the = '8
5 B

20 o 9
21 correlations between items, which are the basic inputs to the factor analysis [16,18]. The s f
22 2 3
23 Kaiser-Meyer-Olkin measure of sampling adequacy was 0.80, and the Bartlett’s test showed S g
24 c
m —

25 p<0.001, indicating that there was an adequate sample and a sufficient minimum sample size ‘é 2 %
27 for performing a factor analysis [16]. 532
28 a3
29 539
o o

32 RESULTS 238
33 N
34 8 =
2t Reliability 2 &3
36 EROES
37 Homogeneity in the study sample (n=481) was demonstrated by a Cronbach’s alpha @ - i
38 > S
39 coefficient of 0.75. Equivalence, was reflected by an ICC of 0.95 (CI 0.89-098, p<0.001, 5 o
8

40 2 o
]

41 n=26) between the two obtained total scores of the RAPS scale. The agreements regarding the @ g
42 L =
43 . . . a ©
item level are displayed in Table 1. v 3

44 5 32
45 5 S
4 5 £
48 Table 1. Agreements between the two assessments for the items in the RAPS scale (n=26) :gT %
49 g 3
50 Item Item content icc 95% CI 2 R
51 T
gg A General physical condition 0.68 0.41-0.84 2
54 . .. 5
55 B Physical activity 0.92 0.82-0.96 @
56 . =
57 C Mobility 0.77 0.56-0.89 8
58 5%3
59 2
60 s
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= @ ™

p—

K

Moisture

Food intake

Fluid intake
Sensory perception
Friction and shear
Body temperature

Serum albumin level

0.58

0.60

0.70

0.64

0.89

0.84

0.26-0.79

0.29-0.80

0.43-0.85

0.34-0.82

0.77-0.95

0.68-0.93

CI, confidence interval; ICC, intraclass correlation coefficient; RAPS, Risk Assessment

Pressure Sore

Validity

Construct validity of the RAPS scale was supported by significant differences between the

mean scores for groups with expected high and low RAPS scores (Table 2).

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

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

scores scores

BMI >23 kg/m” 235 343 (3.6) BMI <23 kg/m” 245 328 (4.2) <0.001
CC>31cm 243 343 (3.7) CC<3lcm 180 31.9(3.9) <0.001
No pressure 424  34.0(3.7) Pressure sores 57 30.0 (4.2) <0.001

SOres

BMI, Body Mass Index; CC, calf circumference; RAPS, Risk Assessment Pressure Sore
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©
g
1 o
: g
3 Construct validity reflected in the factor analysis is displayed in Table 3. A logical three- =
4 3
5 factor solution explained 56.9% of the total variances. o
6 o
7
8 2
9
10 Table 3. The factor analysis for the RAPS scale (n=481) - Z
11 s e
12 Item number and content Factor 1 Factor 2 Factor 3 Communalities § Q
13 ® o
14 Risk factors ~ Nutritional Physical h2 ; %-
15 status condition ° B
16 _8 3
1 < B
18 S R
19 A General physical condition 0.282 0.164 0.476 0.333 = g
> =
20 o g
21 B Physical activity 0.887 0.123 0.056 0.805 S §
22 g 3
23 C Mobility 0.904 0.135 0.118 0.850 g <
o s S
25 D Moisture 0.422 -0.033 0.017 0.179 3 § %
27 Se
28 E Food intake 0.149 0.783 0.078 0.642 i%’ E
29 . 839
30 F Fluid intake 0.016 0.839 0.056 0.707 T o=
X c3
31 280
32 G Sensory perception 0.496 0.193 0.344 0.402 %%%
33 aCao
Q —
34 H Friction and shear 0.885 0.079 0.108 0.802 8>3
35 3m3
36 ERZES
37 I Body temperature -0.058 -0.093 0.803 0.656 3 v-i’
38 . > g
39 K Serum albumin level 0.078 0.086 0.550 0.316 = 5
3
32
« o
42 p 2
43 Eigenvalues 3.315 1.266 1.111 o %
44 5 32
45 Cumulative variance 33.151 45813 56.919 E_T %
4 5 <
48 Cronbach’s alpha 0.81 0.53 0.23 RN
49 % S
50 Factor loadings with a value >0.400 are printed in bold. L‘E §
51 oo
52 &
53 S
> DISCUSSION 5
55 @
56 =
57 Discussion of results S
58 8
59 g
60 o
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The Cronbach’s alpha coefficient obtained was 0.75. It was lower than the obtained value of
0.83 in the Swedish testing study [10]. Cronbach’s alpha coefficient has been widely used for
testing homogeneity. However, in recent literature it is argued that calculation of homogeneity
is not appropriate for instruments with items that can be seen as causal indicators. Interrater
reliability assessed by ICC is the recommended analysis for estimating reliability for such
instruments [13,19]. In our study the ICC was calculated for assessing agreement between the
two RAPS measurements for 26 residents. Interrater reliability was not been possible to
calculate in the total study group. The obtained Cronbach’s alpha coefficient would be
considered to be a sufficient value because a recommended interval is 0.70 to 0.90 [19].
However, the Cronbach’s alpha coefficient has to be interpreted very cautiously due to the

lack of effect variables in the RAPS scale.

The obtained ICCs for each item in the RAPS scale were found to vary between 0.58-0.92 and
showed thereby sufficient values for the assessed agreements between the two RN’s 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 [20]. 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 definitions 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 temperature due to the fact that the
RNs performed an identical assessment in all residents and only used one response

alternative.
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@
<
[
% g
3 The construct validity of the RAPS scale was supported because significant differences were i
4 @
5 obtained when comparing groups with expected high and low scores. The RAPS scale, could =
6 =2
8 distinguish the group with PUs from the group with no PUs, as well as the groups with low E
9 . . . . o
10 BMIs and low CCs, respectively. It is well known that there is a connection between the 2
11 3 o
o =
12 development of PUs and bad nutritional status [21-23]. ) Q
13 ® o
14 o 3
S o
15 5 S
\ . : . . : o
i? The factor analysis yielded a logical factor solution, with three separate factors: risk factor, 2 %
S O
e 8
ig nutritional status and physical condition. In the Swedish testing study by Lindgren et a/. [10], = =
5 B
20 o g
21 a factor analysis, i.e., a principal component analysis with oblique rotation, explained 65.1% s f
22 2 3
23 of the total variance, with the three factors termed mobility, physical condition and nutrition. S g
24 c
v Mg
25 These three factors included exactly the same items as the factors did in our study. The 33 %
=Q
% difference was the ranking of the second and third factors. The first factor in our factor = § E
o .
29 , : , : 839
30 analysis demonstrated an alpha coefficient of 0.81, which was a higher value than the 5 oS
31 220
32 obtained coefficient for the total scale. This factor could, therefore, possibly be used as a risk %‘:‘3. 2
33 88 ]
34 assessment scale. However, the items in the other factors added important information and E’%g
35 3m
. . ERZES
g? were, therefore, not deleted from the scale. The items in the RAPS scale can be seen as causal 275
38 . . > g
39 indicators that define the risk for PUs. =z 2
® S
40 2 o
41 2 o
42 s 2
43 Based on the fact that this is the first testing study of the Norwegian RAPS scale we have 2 3
44 5 32
45 chosen to perform a factor analysis for comparison with the original Swedish version [10]. In ) S
46 -~ &
o c
47 further testing of the RAPS scale should confirmatory analysis be performed to confirm S 3
48 2 5
49 . : o
50 obtained factors from the present study and the study conducted by Lindgren et al. [10]. <. §
(2]
51 T
52 According to Streiner and Norman [13], confirmatory analysis is very useful when comparing >
«Q
53 @
54 two versions of a scale. §
55 @
56 =
57 8
58 B
59 g
60 o
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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
[15], 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

different medical diagnoses.

The study would have been strengthened if concurrent validity had been assessed by using a
well validated scale. This had also could give us an opportunity to use the well validated scale
as a gold standard in order to estimate sensitivity and specificity values. However, it was not
possible to investigate this, due to a lack of a suitable risk assessment scale to compare with
the RAPS scale. Despite these limitations, this study offers the first test of the Norwegian

translation of the RAPS scale in a sample of nursing home residents.

CONCLUSION

The Norwegian version of the RAPS scale has shown sufficient 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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3 Abstract =
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g Objective. The purpose of this study was to translate and test the psychometric properties of g
7 @
8 the Norwegian-language version of the Risk Assessment Pressure Sore scale. §
9 7
10 Background. Risk assessment scales for pressure ulcer prevention have become an aspect of o 5
11 s e
— =
12 quality improvement in healthcare, but their effectiveness depends on the reliability and 3 8
13 ® o
o 3
14 o - =
15 validity of the scale. S 8
g @
16 . : : . . Y
17 Methods. A convenience sample of 481 residents in 15 nursing homes in rural Norway was % N
o =
18 S w
19 included between January and June 2007. The English-language version of the Risk = §
20 o 9
21 Assessment Pressure Sore scale was translated into Norwegian, and this scale was used to % o
22 @
gi collect the data, including a skin examination. The number of pressure ulcers and grades were ) 8
25 amg
26 documented. Homogeneity as a measure of reliability, and construct validity were assessed. °08
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27 . . . 228
28 Interrater reliability was assessed in a small group of 26 residents. RS
29 529
30 Results. A Cronbach’s alpha coefficient of 0.75 was obtained. The agreement between the two T wE
31 520
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gé assessments regarding total scores of the Risk Assessment Pressure Sore scale was reflected in = o) 2
o o
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gg an intraclass correlation coefficient of 0.95. Construct validity was supported. The Risk ; éﬁg
36 EROES
37 Assessment Pressure Sore scale could define groups with expected low and high scores. a- i
38 . | > g
39 Conclusion. The Norwegian version of the Risk Assessment Pressure Sore scale has shown 5 o
8
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41 sufficient psychometric properties to be considered a reliable and valid scale for identifying @ g
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o
ji risk of pressure ulcers among nursing home residents. However, further testing is needed. ; S
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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 psychometric testing of the Norwegian-language

version of the Risk Assessment Pressure Sore scale.

Key messages

Acceptable testing results for homogeneity, equivalence and construct validity were
obtained for the Norwegian-language version of the Risk Assessment Pressure Sore
scale.

The Risk Assessment Pressure Sore scale could define groups with expected low and

high scores.

Strengths and limitations of this study

The study describes a translated and tested pressure ulcer risk assessment scale with an
adequate number of items for use in clinical practice.

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

The study did not assess the concurrent validity that would have been strengthened.

2
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4 INTRODUCTION 3
> 2
6 o
7 Risk assessment scales for pressure ulcer (PU) prevention have been used for several years, &
>
8 g
9 and different scales have been developed [1]. Their effectiveness depends on the reliability 8
10 P
T o
11 and validity of the scale [1], and when translated, it must undergo proper testing [2,3]. s R
12 & 8
ﬁ No national Norwegian PUs guidelines have been implemented in Norwegian nursing g 3
15 : . : : : s 3
16 homes [4]. Research conducted in Norwegian nursing home settings may enrich our _§ z
17 R
18 knowledge of the factors that can predict PUs. However, to conduct such studies, it is of ‘% E
19 —. o
> =
20 considerable importance to use a risk assessment scale that has been tested for reliability and e g
21 2 o
22 validity. a 3
23 g
o Fuk
25 23 s
27 Background %‘% §
28 RN
29 PUs are of significant concern in nursing home settings throughout the world, and they g3 9
30 g3
31 increase length of stay, the amount of treatment needed and financial costs [5]. In nursing o 29
c
gi homes, the PU prevalence varies between 4.3 % and 43.3 % [6-8]. A high-quality risk E; 2
Q
35 . L '\, : 385
36 assessment scale should have high sensitivity and specificity and should be reliable and easy ERZES
=} ~—+
37 Q- 'Z
38 to use in clinical practice [9]. 2 g
39 5 2
40 The Risk Assessment Pressure Sore (RAPS) scale, used in this study, was developed 2 9
41 e o
. . . . r 3
jé and tested in Sweden and includes items from the Norton scale, the modified Norton scale and ga’ P
o
(%]
= 3
jg the Braden scale [10,11]. The RAPS scale is used to promote prevention of PUs by clinicians 3 o
o >
46 - &
47 to identify residents at risk. The items in the RAPS scale are known to predict the risk for PUs § %
48 2 5
49 [10,11]. However, because it is of crucial importance to use a reliable and valid scale, the S 'B
50 o N
2] a1
51 RAPS scale must be translated and tested before it can be used in a Norwegian context in R
52 &
53 .. . a
clinical practice and research. =
o5 :
@
56 =
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58 THE STUDY 2
59 g
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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 presented 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 discussed the translation until consensus was reached; this process resulted in a
few linguistic changes. They were discussed 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 conducted 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 hours 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. 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 hours in the nursing home, having lower extremity amputation or

receiving enteral and/or parenteral nutrition, based on the difficulties to measure weight and
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3 height for Body Mass Index (BMI) calculation. Residents from special units for rehabilitation =
4 »
5 were also excluded. ©
6 =2
7 2
8 g
9 o
10 Data Collection 2
T o
11 : : - . s B
12 Data were collected with the RAPS scale and skin examination was performed in all the T Q
13 ® o
14 nursing homes included. Clinicians, RNs and NAs, in the nursing homes were trained to use g %-
15 o B
. . @]
i? the scale and conduct a skin examination (as a part of the RAPS scale), as well as to measure 2 ?B
g B
ig weight, height and calf circumference once on all residents included. BMI was also = =
5 B
21 calculated. A smaller group of 26 residents (mean age 86.2 years (SD 7.3)) from two nursing s 5
22 2 3
23 homes drawn from the study sample, 20 women and six men, were assessed with the RAPS S E
24 c
v Mg
25 scale two times by five pairs of RNs. Two RNs, independent of each other, completed the o2 %
=Q
27 RAPS scale on the same residents on the same day. 532
28 D'CBD N
29 82§
(@]
32 Risk Assessment Pressure Sore Scale g?; %- 8
33 oS g
34 The RAPS scale is a summative, ordinal scale with ten questions, and the total sum scores Ea”gg
35 3m
. . . . ERZES
g? ranges from 10 to 39 points. A lower score indicates greater risk for PU development. Nine 275
38 : . . iy . . . > g
39 questions are rated from 1 to 4: general physical condition, physical activity, mobility, = 2
® S
40 3
41 moisture, food intake, fluid intake, sensory perception, body temperature, and serum albumin 3 o
42 p 2
43 level. One question about friction and shear is rated from 1 to 3. Skin inspection, with PU o 3
44 5 32
45 classification from stage 1 to stage 4 is also incorporated as a part of the scale but not ) S
46 -~ &
o c
>
47 included in the total score [10,11]. An optimal cut-off point of <31 for determining when a S o
48 3 5
49 . . . . . o
50 resident is at risk for PU was found for the Swedish version of the RAPS scale [10]. <. §
51 7 g
52 g%
53 @
]
54 Ethics &
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The Regional Committee for Medical Research Ethics in southern Norway (REK Ser,
reference number S-07212b) and the Norwegian Social Science Data Services (project

number 16822) approved the study.

Data analysis

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 standard deviations (SD).

Reliability

The reliability of the RAPS scale was assessed in terms of homogeneity and equivalence.
Cronbach’s alpha coefficient [12] was calculated as measure of homogeneity. Equivalence
was assessed by means of intraclass correlation coefficient (ICC) [13] as interrater reliability
in a smaller group of 26 residents drawn from the study sample. ICC with a 95% confidence
interval (Cl) was calculated between the two assessments regarding total score of RAPS and

for each item.

Validity

The validity of the RAPS scale, assessed as construct validity, was investigated by the so-
called “known groups technique” [14,15] and factor analysis [16]. The used “known groups”
with expected high and low RAPS scores were those residents who had BMI >23 kg/m? and
BMI <23 kg/mz, respectively, and calf circumferences (CC) >31 cm and CC <31 cm,
respectively, according to the cut-off points used in the Mini Nutritional Assessment

instrument [17] which is developed for older people. The cut-off points are used because the
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1 o
: 3
3 sample consists of older people. Another used “known group” was those residents who had =
4 7]
5 PUs (stage 1-4) and those who had no PUs, according to the performed skin inspection. The =
6 =2
g differences between the RAPS mean scores of these “known groups” were tested with %
o

9 . o
10 Student’s #-test for independent samples. 2
11 s =
12 2 3
13 g o
14 The factor analysis implemented was a principal component analysis with Varimax rotation g %-
15 5 =
i? with Kaiser normalisation. The RAPS scale is formally an ordinal scale, but it was treated as § o
S O

e 8

ig an instrument on interval level, because this fact do not have much influence on the = '8
5 B

20 o 9
21 correlations between items, which are the basic inputs to the factor analysis [16,18]. The s E
22 2 3
23 Kaiser-Meyer-Olkin measure of sampling adequacy was 0.80, and the Bartlett’s test showed S E
24 c
m —

25 p<0.001, indicating that there was an adequate sample and a sufficient minimum sample size § 25
26 a g. &
QN

27 for performing a factor analysis [16]. 532
28 a3
29 529
30 g o3
31 520
32 RESULTS 258
(1]

33 £==
34 I 53
35 Reliability 33
36 ERCE
37 Homogeneity in the study sample (n=481) was demonstrated by a Cronbach’s alpha @ - 2
38 > g
39 coefficient of 0.75. Equivalence, was reflected by an ICC of 0.95 (CI 0.89-098, p<0.001, 5 o
40 R
]

41 n=26) between the two obtained total scores of the RAPS scale. The agreements regarding the @ &
42 p 2
o

ji item level are displayed in Table 1. ; g
3 ~

45 5 S
46 = g
47 S 3
48 Table 1. Agreements between the two assessments for the items in the RAPS scale (n=26) 2 B
49 8 n
50 Item Item content icc 95% CI N
51 T
gg A General physical condition 0.68 0.41-0.84 Z
54 . , 2
55 B Physical activity 0.92 0.82-0.96 %
56 N =
57 C Mobility 0.77 0.56-0.89 S
58 8
59 g
60 s
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K

Moisture

Food intake

Fluid intake
Sensory perception
Friction and shear
Body temperature

Serum albumin level

0.58

0.60

0.70

0.64

0.89

0.84

0.26-0.79

0.29-0.80

0.43-0.85

0.34-0.82

0.77-0.95

0.68-0.93

CI, confidence interval; ICC, intraclass correlation coefficient; RAPS, Risk Assessment

Pressure Sore

Validity

Construct validity of the RAPS scale was supported by significant differences between the

mean scores for groups with expected high and low RAPS scores (Table 2).

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

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

scores scores

BMI >23 kg/m” 235 343 (3.6) BMI <23 kg/m” 245 328 (4.2) <0.001
CC>31cm 243 343 (3.7) CC<3lcm 180 31.9(3.9) <0.001
No pressure 424  34.0(3.7) Pressure sores 57 30.0 (4.2) <0.001

SOres

BMI, Body Mass Index; CC, calf circumference; RAPS, Risk Assessment Pressure Sore
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g
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: 3
3 Construct validity reflected in the factor analysis is displayed in Table 3. A logical three- =
4 3
5 factor solution explained 56.9% of the total variances. o
6 o
7
8 2
9
10 Table 3. The factor analysis for the RAPS scale (n=481) - Z
11 s e
12 Item number and content Factor 1 Factor 2 Factor 3 Communalities § Q
13 ® o
14 Risk factors ~ Nutritional Physical h2 ; %-
15 status condition ° B
16 _8 3
17 < 3
18 S R
19 A General physical condition 0.282 0.164 0.476 0.333 = g
> =
20 o g
21 B Physical activity 0.887 0.123 0.056 0.805 S §
22 g 3
23 C Mobility 0.904 0.135 0.118 0.850 g <
o s S
25 D Moisture 0.422 -0.033 0.017 0.179 3 § %
27 Se
28 E Food intake 0.149 0.783 0.078 0.642 i%’ E
29 . s30
30 F Fluid intake 0.016 0.839 0.056 0.707 2
X c3
31 280
32 G Sensory perception 0.496 0.193 0.344 0.402 %%%
33 aCao
Q —
34 H Friction and shear 0.885 0.079 0.108 0.802 8>3
35 3m3
36 ERZES
37 I Body temperature -0.058 -0.093 0.803 0.656 3 v-i’
38 . > g
39 K Serum albumin level 0.078 0.086 0.550 0.316 = 5
3
32
« o
42 p 2
43 Eigenvalues 3.315 1.266 1.111 o %
44 5 32
45 Cumulative variance 33.151 45813 56.919 E_T %
4 5 <
48 Cronbach’s alpha 0.81 0.53 0.23 RN
49 % S
50 Factor loadings with a value >0.400 are printed in bold. L‘E §
51 T
52 &
53 S
> DISCUSSION 5
55 @
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57 Discussion of results S
58 8
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The Cronbach’s alpha coefficient obtained was 0.75. It was lower than the obtained value of
0.83 in the Swedish testing study [10]. Cronbach’s alpha coefficient has been widely used for
testing homogeneity. However, in recent literature it is argued that calculation of homogeneity
is not appropriate for instruments with items that can be seen as causal indicators. Interrater
reliability assessed by ICC is the recommended analysis for estimating reliability for such
instruments [13,19]. In our study the ICC was calculated for assessing agreement between the
two RAPS measurements for 26 residents. Interrater reliability was not been possible to
calculate in the total study group. The obtained Cronbach’s alpha coefficient would be
considered to be a sufficient value because a recommended interval is 0.70 to 0.90 [19].
However, the Cronbach’s alpha coefficient has to be interpreted very cautiously due to the

lack of effect variables in the RAPS scale.

The obtained ICCs for each item in the RAPS scale were found to vary between 0.58-0.92 and
showed thereby sufficient values for the assessed agreements between the two RN’s 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 [20]. 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 definitions 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 temperature due to the fact that the
RNs performed an identical assessment in all residents and only used one response

alternative.
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[
1 o
; g
3 The construct validity of the RAPS scale was supported because significant differences were =
4 @
5 obtained when comparing groups with expected high and low scores. The RAPS scale, could =
6 =2
g distinguish the group with PUs from the group with no PUs, as well as the groups with low g
9 . . . . o
10 BMIs and low CCs, respectively. It is well known that there is a connection between the 2
11 3 o
o =
12 development of PUs and bad nutritional status [21-23]. ) Q
13 T g
: s
o o
i? The factor analysis yielded a logical factor solution, with three separate factors: risk factor, § %
S O
e 8
ig nutritional status and physical condition. In the Swedish testing study by Lindgren et a/. [10], = =
5 B
20 o g
21 a factor analysis, i.e., a principal component analysis with oblique rotation, explained 65.1% s E
22 2 3
23 of the total variance, with the three factors termed mobility, physical condition and nutrition. S E
24 c
v Mg
25 These three factors included exactly the same items as the factors did in our study. The 33 %
=Q
g difference was the ranking of the second and third factors. The first factor in our factor = § E
o .
29 , : , : 839
30 analysis demonstrated an alpha coefficient of 0.81, which was a higher value than the e
c
31 220
32 obtained coefficient for the total scale. This factor could, therefore, possibly be used as a risk %%%
33 aCao
34 assessment scale. However, the items in the other factors added important information and g”%g
35 3m
. . ERZES
g? were, therefore, not deleted from the scale. The items in the RAPS scale can be seen as causal 275
38 . . > g
39 indicators that define the risk for PUs. = 2
40 g3
41 gz
42 p 2
43 Based on the fact that this is the first testing study of the Norwegian RAPS scale we have o 3
44 5 32
45 chosen to perform a factor analysis for comparison with the original Swedish version [10]. In ) S
46 -~ &
o c
47 further testing of the RAPS scale should confirmatory analysis be performed to confirm S 3
48 2 5
49 : . o
50 obtained factors from the present study and the study conducted by Lindgren et al. [10]. < g
(2]
51 T
52 According to Streiner and Norman [13], confirmatory analysis is very useful when comparing >
«Q
53 . $
54 two versions of a scale. 2
55 @
56 =
57 8
58 .§
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@
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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
[15], 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

different medical diagnoses.

The study would have been strengthened if concurrent validity had been assessed by using a
well validated scale. This had also could give us an opportunity to use the well validated scale
as a gold standard in order to estimate sensitivity and specificity values. However, it was not
possible to investigate this, due to a lack of a suitable risk assessment scale to compare with
the RAPS scale. Despite these limitations, this study offers the first test of the Norwegian

translation of the RAPS scale in a sample of nursing home residents.

CONCLUSION

The Norwegian version of the RAPS scale has shown sufficient 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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STARD checklist for reporting of studies of diagnhostic accuracy

(version January 2003)

Section and Topic Item On page #
#
TITLE/ABSTRACT/ 1 Identify the article as a study of diagnostic accuracy (recommend MeSH 1
KEYWORDS heading 'sensitivity and specificity').
INTRODUCTION 2 State the research questions or study aims, such as estimating diagnostic 3 and 4
accuracy or comparing accuracy between tests or across participant
groups.
METHODS
Participants 3 The study population: The inclusion and exclusion criteria, setting and 4
locations where data were collected.
4 Participant recruitment: Was recruitment based on presenting symptoms, 4
results from previous tests, or the fact that the participants had received
the index tests or the reference standard?
5 Participant sampling: Was the study population a consecutive series of 4
participants defined by the selection criteria in item 3 and 47 If not,
specify how participants were further selected.
6 Data collection: Was data collection planned before the index test and 5
reference standard were performed (prospective study) or after
(retrospective study)?
Test methods 7 The reference standard and its rationale.
8 Technical specifications of material and methods involved including how 6
and when measurements were taken, and/or cite references for index
tests and reference standard.
9 Definition of and rationale for the units, cut-offs and/or categories of the -
results of the index tests and the reference standard.
10 The number, training and expertise of the persons executing and reading -
the index tests and the reference standard.
11 Whether or not the readers of the index tests and reference standard -
were blind (masked) to the results of the other test and describe any
other clinical information available to the readers.
Statistical methods 12 Methods for calculating or comparing measures of diagnostic accuracy, 6
and the statistical methods used to quantify uncertainty (e.g. 95%
confidence intervals).
13 Methods for calculating test reproducibility, if done.
RESULTS
Participants 14 When study was performed, including beginning and end dates of 4
recruitment.
15 Clinical and demographic characteristics of the study population (at least 4
information on age, gender, spectrum of presenting symptoms).
16 The number of participants satisfying the criteria for inclusion who did or 4
did not undergo the index tests and/or the reference standard; describe
why participants failed to undergo either test (a flow diagram is strongly
recommended).
Test results 17 Time-interval between the index tests and the reference standard, and 4
any treatment administered in between.
18 Distribution of severity of disease (define criteria) in those with the target -
condition; other diagnoses in participants without the target condition.
19 A cross tabulation of the results of the index tests (including -
indeterminate and missing results) by the results of the reference
standard; for continuous results, the distribution of the test results by the
results of the reference standard.
20 Any adverse events from performing the index tests or the reference -
standard.
Estimates 21 Estimates of diagnostic accuracy and measures of statistical uncertainty 7
(e.g. 95% confidence intervals).
22 How indeterminate results, missing data and outliers of the index tests -
were handled.
23 Estimates of variability of diagnostic accuracy between subgroups of
participants, readers or centers, if done.
24 Estimates of test reproducibility, if done.
DISCUSSION 25 Discuss the clinical applicability of the study findings. 9,10, 11
and 12
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9 7
10 Background. Risk assessment scales for pressure ulcer prevention have become an aspect of o 5
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12 quality improvement in healthcare, but their effectiveness depends on the reliability and 3 8
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14 validity of the scale. g <
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17 Methods. A convenience sample of 481 residents in 15 nursing homes in rural Norway was % N
o =
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19 included between January and June 2007. The English-language version of the Risk = §
20 o 9
21 Assessment Pressure Sore scale was translated into Norwegian, and this scale was used to % o
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23 collect the data, including a skin examination. The number of pressure ulcers and grades were ) 8
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26 documented. Reliability was assessed in a small group of 26 residents and construct validity in °08
% the total study group 522
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30 Results. Equivalence between two assessments regarding total scores of the Risk Assessment T wE
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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 psychometric testing of the Norwegian-language

version of the Risk Assessment Pressure Sore scale.

Key messages

Acceptable testing results for equivalence and construct validity were obtained for the
Norwegian-language version of the Risk Assessment Pressure Sore scale.
The Risk Assessment Pressure Sore scale could define groups with expected low and

high scores.

Strengths and limitations of this study

The study describes a translated and tested pressure ulcer risk assessment scale with an
adequate number of items for use in clinical practice.

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

The study did not assess concurrent validity.

4
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4 INTRODUCTION 3
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6 o
7 Risk assessment scales for pressure ulcer (PU) prevention have been used for several years, &
>
8 g
9 and different scales have been developed [1]. Their effectiveness depends on the reliability 8
10 P
T o
11 and validity of the scale [1], and when translated, it must undergo proper testing [2,3]. s R
12 & 8
ﬁ No national Norwegian PUs guidelines have been implemented in Norwegian nursing g 3
15 : . : : : s 3
16 homes [4]. Research conducted in Norwegian nursing home settings may enrich our _§ z
17 R
18 knowledge of the factors that can predict PUs. However, to conduct such studies, it is of ‘% E
19 —. o
> =
20 considerable importance to use a risk assessment scale that has been tested for reliability and e g
21 2 o
22 validity. a 3
23 g
o Fuk
25 8z
27 Background %‘% §
28 RN
29 PUs are of significant concern in nursing home settings throughout the world, and they g3 9
30 g3
31 increase length of stay, the amount of treatment needed and financial costs [5]. In nursing o 29
c
gi homes, the PU prevalence varies between 4.3 % and 43.3 % [6-8]. A high-quality risk E; 2
Q
35 : : o : 533
36 assessment scale should be, among other things, reliable and easy to use in clinical practice ERZES
37 e
38 [9]. z g
39 ]
40 The Risk Assessment Pressure Sore (RAPS) scale, used in this study, was developed 2 9
41 Q T
. . . . r 3
jé and tested in Sweden and includes items from the Norton scale, the modified Norton scale and ga’ P
o
(%]
= 3
jg the Braden scale [10,11]. The RAPS scale is used to promote prevention of PUs by clinicians 2 5
o >
46 - &
47 to identify residents at risk. The items in the RAPS scale are known to predict the risk for PUs § %
48 3 5
49 [10,11]. However, because it is of crucial importance to use a reliable and valid scale, the S 'B
50 o N
2] a1
51 RAPS scale must be translated and tested before it can be used in a Norwegian context in R
52 &
53 .. . o
clinical practice and research. =
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@
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57 8
58 THE STUDY 2
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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 presented 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 discussed the translation until consensus was reached; this process resulted in a
few linguistic changes. They were discussed 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 conducted 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 hours 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. 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 hours in the

nursing home, having lower extremity amputation or receiving enteral and/or parenteral
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[
1 2
2 @
3 nutrition, based on the difficulties to measure weight and height for Body Mass Index (BMI) i
4 @
5 calculation. Residents from special units for rehabilitation were also excluded. =
6 =2
7 o
9 o
10 Data Collection 2
11 3 o
o =
12 Data were collected with the RAPS scale and skin examination was performed in all the ] Q
13 ® o
14 nursing homes included. Clinicians, RNs and NAs, in the nursing homes were trained to use ; %-
15 o B
i? the scale and conduct a skin examination (as a part of the RAPS scale), as well as to measure § %
S O
e 8
ig weight, height and calf circumference once on all residents included. BMI was also = =
20 2 &
21 calculated. < f
22 2 3
23 g &
24 c
v Mg
25 A smaller group of 26 residents with a mean age of 86.2 years (SD 7.3) from two nursing 2>
26 -0
% homes was drawn from the study sample. Twenty women and six men were assessed with the = § E
o .
29 . . . 5309
30 RAPS scale two times by five pairs of RNs. Two RNs, independent of each other, completed é 5%
c
31 | 528
32 the RAPS scale on the same residents on the same day. = 8
33 oS g
34 553
35 523
Shz
37 3 2
38 . > o
39 Risk Assessment Pressure Sore Scale = (_33
Q
40 , _ _ _ _ R
41 The RAPS scale is a summative, ordinal scale with ten questions, and the total sum scores 3 =
42 p 3
43 ranges from 10 to 39 points. A lower score indicates greater risk for PU development. Nine § 8
44 5 32
45 questions are rated from 1 to 4: general physical condition, physical activity, mobility, ) S
46 -~ &
o c
>
47 moisture, food intake, fluid intake, sensory perception, body temperature, and serum albumin S o
48 5 b
49 . _ : o . : o
50 level. One question about friction and shear is rated from 1 to 3. Skin inspection, with PU < §
2] a1
51 T
52 classification from stage 1 to stage 4 is also incorporated as a part of the scale but not z
53 @
]
54 included in the total score [10,11]. An optimal cut-off point of <31 for determining when a 2
55 @
gs resident is at risk for PU was found for the Swedish version of the RAPS scale [10]. %-
«
58 8
59 g
60 s
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Ethics
The Regional Committee for Medical Research Ethics in southern Norway (REK Ser,
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 standard deviations (SD).

Reliability

The reliability of the RAPS scale was assessed as equivalence by means of a two-way mixed
intraclass correlation coefficient (ICC) with a 95% confidence interval (Cl) [12] 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 5 [15,16] under the STREAMS [17]

environment.
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[
1 2
2 @
3 The used “known groups” with expected high and low RAPS scores were those residents who i
4 3
5 had BMI >23 kg/m?® and BMI <23 kg/m?, respectively, and calf circumferences (CC) >31 cm =
6 =2
; and CC <31 cm, respectively, according to the cut-off points used in the Mini Nutritional %
o
9 . Sy . o
10 Assessment instrument [ 18], which is developed for older people. The cut-off points are used 5 2
o
11 s e
12 because the sample consists of older people. Another used “known group” was those residents ) Q
13 ® o
14 who had PUs (stage 1-4) and those who had no PUs, according to the performed skin ; %-
15 o
16 inspection. The differences between the RAPS mean scores of these “known groups” were § g
18 s B
19 tested with Student’s #-test for independent samples. 7 g
5 B
20 2 g
21 2 o
22 a
23 The factors found by Lindgren et al. [10] were used in the confirmatory factor analysis. The S 8
24 c
wmg
25 total amount of internal missing data was 43 scores distributed across the items. Although the 33 %
=Q
27 amount of missing variables was very small, in order to include all of the collected 53
28 g3n
29 580
30 information, the missing data modeling procedure implemented in the Mplus program was 2
X c3
31 2% o
32 used [19]. This procedure yields unbiased estimates under relatively moderate assumptions %‘:‘3. 2
33 N
34 [20]. 553
35 EXE
36 ERE
37 e
> o
gg To measure model fit, the x> goodness-of-fit test, the root mean square error of approximation o (_33
8
40 2 o
41 (RMSEA) and the standardized root mean square residual (SRMR) assessments were used. 3 =
42 p 3
43 The RMSEA is strongly recommended as a tool when evaluating model fit since it takes both § 3
44 5 32
45 the number of observations and the number of free parameters into account. An acceptable ) S
46 - =
S 5
47 model fit is indicated by values less than 0.08, while values of less than 0.05 imply a good S o
48 2 5
49 C o
50 model fit. SRMR can range from 0-1, [20], where 0 is indicative of perfect model fit and < §
2] a1
51 T
52 values 0.08 or smaller indicate an acceptable model fit [15]. >
53 &
]
s :
@
56 RESULTS =
o
57 &
58 .95;
59 E
60 s
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Reliability

Reliability of the RAPS, reflected as equivalence reached an ICC of 0.95 (CI 0.89-098,

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.

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 0.41-0.84
B Physical activity 0.92 0.82-0.96
C Mobility 0.77 0.56-0.89
D Moisture 0.58 0.26-0.79
E Food intake 0.60 0.29-0.80
F Fluid intake 0.70 0.43-0.85
G Sensory perception 0.64 0.34-0.82
H Friction and shear 0.89 0.77-0.95
I Body temperature — —

K Serum albumin level 0.84 0.68-0.93

CI, confidence interval; ICC, intraclass correlation coefficient; RAPS, Risk Assessment

Pressure Sore

Validity

Construct validity of the RAPS scale was supported by significant differences between the

mean scores for groups with expected high and low RAPS scores (Table 2).
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2 Table 2. RAPS scale scores for groups with expected high and low scores, respectively °
=)
; Groups with n Mean (SD) Groups with n Mean (SD) p %
o
9 @
10 expected high expected low 2
U o
11 s e
12 scores scores T o
13 g o
(1] o
o 3
14 BMI >23 kg/m” 235 34.3 (3.6) BMI <23 kg/m” 245 32.8(42)  <0.001 g 5
15 o
o S
i? CC>31cm 243 343 (3.7) CC<31cm 180 31.9(3.9) <0.001 2 8
o =
18 S w
19 No pressure 424  34.0(3.7) Pressure sores 57 30.0 (4.2) <0.001 -8
20 3 o
=
21 sores 5 g
22 a 3
gi BMI, Body Mass Index; CC, calf circumference; RAPS, Risk Assessment Pressure Sore S 8
c o
25 cmg
26 28
=Q
27 9’_.)'_ =N
28 Construct validity reflected in the confirmatory factor analysis is displayed in Figure 1. RN
29 529
30 e
31 580
32 a2
c
33 B2 S
gg The fit indices were good ()%*(32, N=490)=47.45; RMSEA=0.031; SRMR=0.036; and CFI=0.98) g :5%
=m
ERGES
g? indicating satisfactory fit with the original instrument and, thus, evidence for construct validity of this 2.3
38 > o
39 version. = 2
o 3
40 2 2
a1 @ &
42 p 2
43 DISCUSSION o 3
a4 5 =
j’g Discussion of results g 2
47 g S
48 Reliability assessed as equivalence by ICC is the recommended analysis for estimating :ST E
49 o
50 reliability for such instruments [12,21]. In our study the ICC was calculated between the two E' §
51 T
52 RAPS measurements for 26 residents. This interrater reliability was not been possible to Z
53 @
]
>4 calculate in the total study group. ®
55 @
56 =
57 8
58 B
59 g
60 c
(0]
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The obtained ICCs for each item in the RAPS scale were found to vary between 0.58-0.92 and
showed thereby sufficient values between the two RN’s 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 definitions 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 temperature 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 comparing 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 there is a connection between the

development of PUs and bad nutritional status [23-25].

The confirmatory factor analysis yielded a factor solution, with three separate factors:
mobility, nutritional status and physical condition. In the Swedish testing study by Lindgren
et al. [10], a factor analysis, i.e., a principal component analysis with oblique rotation,
explained 65.1% of the total variance, with the same three factors. According to Streiner and
Norman [12], confirmatory analysis is very useful when comparing two versions of a scale,

and in this study the construct validity of the RAPS was confirmed.
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6 =2
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9 . . . . . . . o
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14 results were similar to the results from the Swedish studies [11]. Our study sample, consisting g %
15 o
i? of residents in nursing homes can be assessed as fairly heterogeneous. The most preferable § g
g B
ig study group would have been a more mixed group, for example, one that included healthy, = =
5 B
20 o g
home-dwelling people and residents from different care settings of different ages and with s o
21 2 o
22 2 Ii
23 different medical diagnoses. s 9
o =S
25 Bat
27 &
o
SO
28 The study would have been strengthened if concurrent validity had been assessed by using a 8% S
29 3>
- Q
32 well validated scale. However, since every tool is related to context, risk profiles among the %gg
D o o
32 . . . 228
33 residents and knowledge level of the users, it is difficult to find a gold standard. Despite these o2e
o~
34 o . : . : 5>
35 limitations, this study offers the first test of the Norwegian translation of the RAPS scale in a 393
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42 CONCLUSION o 3
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jg be considered as a reliable and valid risk assessment scale for identifying the risk for PUs o] E
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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 scale.

Background. Risk assessment scales for pressure ulcer 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 Risk
Assessment Pressure Sore scale was translated into Norwegian, and this scale was used to
collect the data, including a skin examination. The number of pressure ulcers 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 Risk Assessment
Pressure Sore scale was reflected in an intraclass correlation coefficient of 0.95. Construct
validity was supported, and the Risk Assessment Pressure Sore 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 Risk Assessment Pressure Sore scale has shown
sufficient psychometric properties to be considered a reliable and valid scale for identifying

risk of pressure ulcers among nursing home residents. However, further testing is needed.

Keywords: aged, geriatric nursing, instrument development, reliability, validity
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INTRODUCTION

Risk assessment scales for pressure ulcer (PU) prevention have been used for several years,
and different scales have been developed [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 practice
[9].

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 practice and research.

THE STUDY
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nutrition, based on the difficulties to measure weight and height for Body Mass Index (BMI)

calculation. Residents from special units for rehabilitation were also excluded.

Data Collection

Data were collected with the RAPS scale and skin examination 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 ten questions, and the total sum scores
ranges from 10 to 39 points. A lower score indicates greater risk for PU development. Nine
questions are rated from 1 to 4: general physical condition, physical activity, mobility,
moisture, food intake, fluid intake, sensory perception, body temperature, 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].
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The used “known groups” with expected high and low RAPS scores were those residents who
had BMI >23 kg/m? and BMI <23 kg/m? respectively, and calf circumferences (CC) >31 cm
and CC <31 cm, respectively, according to the cut-off points used in the Mini Nutritional
Assessment instrument [ 18], 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 (stage 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 #-test for independent samples.

The factors found by Lindgren et al. [10] 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
information, the missing data modeling procedure implemented in the Mplus program was
used [19]. This procedure yields unbiased estimates under relatively moderate assumptions

[20].

To measure model fit, the ¥* goodness-of-fit test, the root mean square error of approximation
(RMSEA) and the standardized root mean square residual (SRMR) assessments were used.
The RMSEA is strongly recommended 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 0-1, [20], where 0 is indicative of perfect model fit and

values 0.08 or smaller indicate an acceptable model fit [15].

RESULTS
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Reliability of the RAPS, reflected as equivalence reached an ICC of 0.95 (CI 0.89-098,

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.

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 0.41-0.84
B Physical activity 0.92 0.82-0.96
C Mobility 0.77 0.56-0.89
D Moisture 0.58 0.26-0.79
E Food intake 0.60 0.29-0.80
F Fluid intake 0.70 0.43-0.85
G Sensory perception 0.64 0.34-0.82
H Friction and shear 0.89 0.77-0.95
I Body temperature - —

K Serum albumin level 0.84 0.68-0.93

CI, confidence interval; ICC, intraclass correlation coefficient; RAPS, Risk Assessment

Pressure Sore

Validity

Construct validity of the RAPS scale was supported by significant differences between the

mean scores for groups with expected high and low RAPS scores (Table 2).
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Table 2. RAPS scale scores for groups with expected high and low scores, respectively

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

scores scores

BMI >23 kg/m” 235 343 (3.6) BMI <23 kg/m” 245 32.8(4.2) <0.001
CC=>31cm 243 343 (3.7) CC<3lcm 180 31.9(3.9) <0.001
No pressure 424 34.0(3.7) Pressure sores 57 30.0 (4.2) <0.001
sores

BMI, Body Mass Index; CC, calf circumference; RAPS, Risk Assessment Pressure Sore

Construct validity reflected in the confirmatory factor analysis is displayed in Figure 1.

> E <+ 0380
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Figure 1. The three-factor model with covariances among the three factors, Nutritional status, Mobility and

Physical condition.
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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 there is a connection between the

development of PUs and bad nutritional status [23-25].

The confirmatory factor analysis yielded a factor solution, with three separate factors:
mobility, nutritional status and physical condition. In the Swedish testing study by Lindgren
et al. [10], a factor analysis, i.e., a principal component analysis with oblique rotation,
explained 65.1% of the total variance, with the same three factors. According to Streiner and
Norman [12], confirmatory analysis is very useful when comparing two versions 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

different medical diagnoses.

The study would have been strengthened if concurrent 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
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Guidelines for Reporting Reliability and Agreement Studies (GRRAS)
Kottner J, Audigé L, Brorson S, et al. Guidelines for Reporting Reliability and Agreement Studies (GRRAS)
were proposed. J Clin Epidemiol 2011;64(1):96-106.

o
<
<
O
k]
0]
3
=
®
A
k]
=
On page # =2
TITLE AND ABSTRACT 1. Identify in title or abstract that interrater/intrarater reliability or agreement was 1 %
investigated. 8
INTRODUCTION 2. Name and describe the diagnostic or measurement device of interest explicitly. 3 »
(=Y
¥ o
3. Specify the subject population of interest. 3 =] l:
® W
- - - - - 9 o
4. Specify the rater population of interest (if applicable). 3 o =
o 3
5. Describe what is already known about reliability and agreement and provide a 3 3 g
rationale for the study (if applicable). 8 g
S N
METHODS 6. Explain how the sample size was chosen. State the determined number of raters, 4 =, 8
subjects/objects, and replicate observations. ‘g. N
— o
—. O
7. Describe the sampling method. 4 g G
=
8. Describe the measurement/rating process (e.g. time interval between repeated 5 2 o
measurements, availability of clinical information, blinding). (g >
> O
9.  State whether measurements/ratings were conducted independently. 5 E (_O)
nwmg

ori @ 3>
10. Describe the statistical analysis. 6 R g
= D =

Da
RESULTS 11.  State the actual number of raters and subjects/objects which were included and the 4 and 5 LS B
number of replicate observations which were conducted. e CBD =
530
12.  Describe the sample characteristics of raters and subjects (e.g. training, 4and 5 - g
experience). Q ‘é) =
=53
- — - - — Lo
13. Report estimates of reliability and agreement including measures of statistical 8and 9 g_ ;—; Q
uncertainty. oc 8

=
)
DISCUSSION 14. Discuss the practical relevance of results. 10 and11 g 5 g
Shz
AUXILIARY 15. Provide detailed results if possible (e.g. online). - E'Vg
MATERIAL Q- -
> g
5 5
L5
S o
5 3
e o
» 3
2 8
2 3
3 5
o S
IR
c
=
> @
S
S w

o

a 3
N
2 B
=4
>
«Q
D
>
o
@
@
=2
5
Q
QO
ko)
=
Qo
[=
@
o
@

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 35 of 35

©CoOoO~NOUITA,WDNPE

BMJ Open

rﬂ|
=
L2
o

0.28

S £ [~9% ‘\
'\ 0.88 0.33

[ ¢ J*om /
—Eﬂ- 0.29 041
~ 6 o

-

052 /

022

Figure 1. The three-factor model with covariances among the three factors, Nutritional status, Mobility and

Physical condition.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiureny | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnaladns juswaublasug
| ap anbiydeibol|qig souaby e GZoz ‘€T aunc uo jwod fwg uadolway/:dny woly papeojumoqd '2T0Z 1840190 GZ U0 G/GT00-2T0Z-uadolwa/9eTT 0T se paysiignd 1si1) :uado NG


http://bmjopen.bmj.com/

