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Possibilities of Evaluation of Psychometric
Properties of Scales for Assessment

of the Risk of Pressure Lesions at Selected
Intensive Care Workplaces — a Pilot Study

Moznosti hodnoceni psychometrickych viastnosti skal
pro hodnoceni rizika vzniku tlakovych lézi na vybranych pracovistich

v intenzivni péci — pilotni studie

Abstract

Aim: Assessment of the inter-rater reliability of scales for the pressure ulcer development risk
(Norton, modified Norton, Braden and Jackson/Cubbin modified by Maarit Ahtiala) in patients
hospitalized at intensive care units. Material and methods: The pilot stage for the prospective,
observational and descriptive study took place in March 2017 at five intensive care units of four dif-
ferent hospitals in the Czech Republic. For each patient, three regular evaluations of pressure ulcer
risk were performed by two independent raters at the given workplace using four standardised
scales. The pilot study comprised 26 probands of the total number of 173 hospitalized patients,
61.5% (n = 16) men and 38.5% (n = 10) women. Results: For each evaluation of patients, the first
raters provided lower score, which is associated with a higher risk of pressure ulcer development.
The average scores at rating scales increase from the first evaluation in the course of hospitalization
at intensive care units. Conclusion: An important role in the inter-rater reliability and usability of
the rating scales consists in the experience with their use and in thorough education of raters.
With regard to the total number of probands in the pilot study (n = 26), it is not possible to draw
a definite conclusion with the recommendation for a specific scale for rating the pressure ulcers
risks in intensive care unit patients. The evaluators in clinical practice found the Jackson/Cubbin
scale modified by Maarit Ahtiala as the most practical.

Souhrn

Cil: Posouzeni inter-rater reliability skal pro riziko vzniku dekubitd (Nortonové, modifikované
Nortonové, Bradenové a Jackson/Cubbin modifikované dle Maarit Ahtiala) u pacientl
hospitalizovanych na pracovistich intenzivni péce. Soubor a metodika: Pilotni faze prospektivni,
observac¢né deskriptivni studie probihala v bfeznu 2017 na péti oddélenich intenzivni péce
¢ty riiznych nemocnic v Ceské republice. U kazdého pacienta byla realizovéna tfi pravideln
hodnocenf rizika vzniku dekubitll dvéma nezdvislymi hodnotiteli daného pracovisté, a to za
pomoci Ctyf standardizovanych $kal. Do pilotni studie bylo zafazeno 26 probandl z celkového
poctu 173 hospitalizovanych pacientd, 61,5 % (n = 16) muzd a 38,5 % (n = 10) zen. Vysledky: P¥i
vsech hodnoceni pacientl vykazovali prvni hodnotitelé nizsi bodové hodnoceni, které souvisi
s vyssim rizikem vzniku dekubit(. Prameéry skére hodnoticich skal se od prvniho hodnocent
v prlbéhu hospitalizace na jednotce intenzivni péce zvysuji. Zdvér: Vyznamnou roli v inter-rater
reliabilité a vyuzitelnosti hodnoticich skal sehrdva zkusenost s jejich vyuzitim a ddslednd edukace
hodnotitell. S ohledem na celkovy pocet probandd v pilotn{ studii nelze vyvodit jednoznacny
zaveér s doporucenim pro konkrétnf skalu k hodnocenf rizika pro pacienty v intenzivni péci. Jako
Ucelnd se hodnotitellim v klinické praxi jevila $kéla Jackson/Cubbin modifikovana dle Maarit Ahtiala.
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POSSIBILITIES OF EVALUATION OF PSYCHOMETRIC PROPERTIES

Introduction

The evaluation of pressure ulcer risk is one
of the priority issues in nursing [1]. The in-
cidence of chronic/non-healing wounds,
which include pressure ulcer among the
most frequent ones, is connected with the
overall aging of the population. The inci-
dence of non-healing wounds in inten-
sive care is also associated with the fre-
quent use of invasive inputs and equipment,
which may cause such complications, along
with the fact that the care of the skin of
the patients may be neglected, in particu-
lar in relation to priority given to life saving
procedures [1].

Aim

Assessment of the inter-rater reliability of
scales for the pressure ulcer development
risk (Norton, modified Norton, Braden and
Jackson/Cubbin modified by Maarit Ahtiala)
in patients hospitalized at selected intensive
care units.

Methods

The pilot stage for the prospective, observa-
tional and descriptive study took place in
March 2017 at five intensive care units (ICU)
of four different hospitals in the Czech Re-
public, which agreed with the performed
study. The study sample included only those
patients who were hospitalized at the ICU
for five or more days. The patients were eval-
uated for pressure ulcer risk and the emer-
gence of pressure ulcers during hospitaliza-
tion. The risk of pressure ulcer development
was always evaluated by two raters/evalua-
tors working on the site. The first evaluator
was always instructed in the use of rating
scales and trained as part of the engage-
ment in project activities involved in the
identification of risk of pressure ulcer devel-
opment at intensive care departments and
also within the scope of their studies at the
Faculty of Medicine of the Masaryk Univer-
sity. The other evaluator was instructed in-
formally on the use of scales for the evalua-
tion of the risks directly at each workplace.
For each patient, evaluation of pressure
ulcer risk was performed using four stan-
dardised rating scales according to Nor-
ton [2], modified Norton [3], Braden [4] and
Jackson/Cubbin modified by Maarit Ah-
tiala [5]. At admission, GCS (Glasgow Coma
Scale), artificial pulmonary ventilation and
the occurrence of pressure ulcers were mo-
nitored for each patient; see further. The eva-
luation was conducted always at the same

time: within 24 hours after the admission of
the patient to the ICU, the second evaluation
took place on the 5" day of hospitalization
and the last evaluation was performed at the
end of hospitalization at the ICU. The evalua-
tors had to assess the patient independently
of each other, without knowing the total
score at the rating scale given by the other
evaluator. The final scores at the rating scales
were entered in the original recording sheet.
When monitoring pressure ulcers during
hospitalization, not only the positioning and
the day of the onset of the lesion were moni-
tored, but in particular the evaluation of ca-
tegory rating of the pressure ulcer accord-
ing to the EPUAP recommendation [6]. Also,

reporting the L89 diagnosis code — decubi-
tus ulcer according to ICD-10 (International
Statistical Classification of Diseases and Re-
lated Health Problems) [7] by the doctor in
the medical documentation was observed.

Sample

The pilot study included 26 patients from
the total number of 173 patients hospita-
lized at selected intensive care units in the
study period (March 2017). The sample of re-
spondents comprised 61.5% (n = 16) men
and 38.5% (n = 10) woman. The average age
of respondents was 64 years. Basic informa-
tion about the patients is summarised in
Tab. 1.

Tab. 1. Patient Basic demographic data (n = 26).

Gender n %
male 16 61.5
female 10 38.5
total 26 100
Age n min. max. average
26 100 26 94 64.08
Workplace n %
anestesiology 19 73.1
ICU 7 269
Main diagnosis n %
internal 7 269
surgical 9 346
trauma 7 269
oncological 3 11.5
Hospitalized n %
planned hospitalization 5 19.2
acutely 21 80.8
Mechanical ventilation n %
no 12 46.2
yes 14 53.8
GCS average median
792 6
Decubitus upon patient’s admission n %
no 24 92.3
yes 2 7.7
total 26 100
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Results and discussion

For an appropriate identification of risks of
pressure ulcer lesions and preventive mea-
sures, the implementing strategy of preven-
tive interventions should be comprehensive
and also properly prepared for the existing
needs of the specific department [8]. The
selection of the correct standardised rating
scale for the identification of pressure ulcer
risk at the intensive care unit is essential for
the quality of care. The assessment of the in-
ter-rater reliability in the prediction of pres-
sure ulcer risk employed four internationally
used standardised scales, two of them most
frequently used in the Czech Republic, na-
mely the scale according to Norton and the
modified Norton scale, the latter being still
recommended in the methodology of pres-
sure ulcer examination for publishing in the
Bulletin of the Ministry of Health No. 6/2009.
Further, the Braden scale was included,
which is the most frequently used scale in
Anglo-Saxon countries. The fourth scale se-
lected for the purpose of the study is one of
the newest scales created for intensive care
workplaces, the scale of Jackson/Cubbin
modified by Maarit Ahtiala, which was
translated with the consent of the author
and based on a well-defined methodology
(translated into Czech by Pokorng, transla-
tion of the full version of the scale is available
from the author). This scale always predicts
the particular risk of pressure ulcer develop-
ment in the context of the serious condition
of the patient hospitalized at the intensive
care unit.

In order to compare the evaluation of
the first and the second evaluators/raters,
the scores at each scale were averaged
(Tab. 2-4). In the evaluation of patients both
at the admission and in the other instances,
the first evaluators/raters provided a lower
score, which is associated with a higher risk
of development of pressure ulcers. It can be
noted that effective instruction in the work
with the evaluation instruments and the
readiness of the workplace are very impor-
tant part of the implementation not only of
the new rating scales into clinical practice,
as the data we obtained confirm. However,
the generalization of conclusions is signifi-
cantly limited based on the total number of
patients included in the study (n = 26). The
number of probands was influenced by the
fact that the average length of stay at inten-
sive care units is reduced and majority of pa-
tients spent less than five days at the studied
workplaces, thus, a relatively small sample of

Tab. 2. Assessment of the risk of decubitus formation upon patient’s admission.

each scale.

Norton < 18.
modified Norton < 25.
Braden < 18.

o Average - Average -
Scale upon admission
1. evaluators 2. evaluators
Norton 719 7.81
modified Norton 14.69 15.77
Braden 10.23 10.88
Jackson/Cubbin modified by Maarit Ahtiala 2712 28.35

For the sake of clarity, we present values that identify the patient at risk of pressure ulcers at

Jackson/Cubbin modified by Maarit Ahtiala < 40.

Tab. 3. Assessment of the risk of decubitus formation on the 5 day of hospitalization.

Scale on the 5% day of hospitalization 1.Aev\gﬁjgio_rs Zée\/\gﬁugaio_rs
Norton 9.5 1015
modified Norton 17.96 18.58
Braden 13.92 14.88
Jackson/Cubbin modified by Maarit Ahtiala 31.65 3204

intensive care unit (ICU).

Tab. 4. Assessment of the risk of decubitus formation at the end of hospitalization in

Scale at the end of hospitalization Average - Average —
(discharge from ICU) 1. evaluators 2. evaluators
Norton 10.38 10.96
modified Norton 19.23 19.81
Braden 14.46 15.46
Jackson/Cubbin modified by Maarit Ahtiala 3231 33.54

probands was included in the study; still, the
methodology of the study was verified and
it is possible to implement the next stage of
data collection.

Further analysis of the data found that the
average scores at the rating scales increase
from the first evaluation during hospitaliza-
tion at the intensive care unit; thus, it can be
assumed that the rated risk of pressure ulcer
development decreases along with the len-
gth of hospitalization, which is probably
connected with the improvement of the
health condition of the patient.

The presumed gradual reduction of the
identified risk of the emergence of pressure
ulcers can be confirmed also in Tab. 5, 6 with

the analysis of resulting scores at individual
scales showing the patients with the risk of
development of pressure ulcers and with-
out the risk of pressure ulcers. Also, the dif-
ferences between the first and the second
evaluators/raters were assessed using the
modified Norton and Braden scales. While in
the case of the first evaluators/raters all pa-
tients were identified as in the risk of pres-
sure ulcer development at admission, the
second raters identified one patient without
the risk of pressure ulcers. In the second and
third assessments, again, the second eval-
uators/raters considered more patients
without the risk of pressure ulcer develop-
ment than the first ones. In consideration
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1%t evaluator

Risk of decubitus
formation upon receipt
of the patient

Tab. 5. Patients at risk and without risk of pressure ulcer according to used standardized scales — judged by 1 evaluator.

Risk of decubitus
formation on the 5" day
of hospitalization

Risk of decubitus
formation at the end
of hospitalization

Yes No Yes No Yes No
Norton 26 0 26 0 26 0
modified Norton 26 0 25 1 22 4
Braden 26 0 24 2 24 2
Jackson/Cubbin modified by Maarit Ahtiala 26 0 26 26 0

2" evaluator

Risk of decubitus
formation upon patient’s

Tab. 6. Patients at risk and without risk of pressure ulcers according to used standardized scales - judged by 2" evaluator.

Risk of decubitus
formation on the 5 day

Risk of decubitus formation
at the end of hospitalization

admission of hospitalization (discharge from ICU)
Yes No Yes No Yes No
Norton 26 0 26 0 26 0
modified Norton 25 1 24 2 23 3
Braden 26 0 21 5 20 6
Jackson/Cubbin modified by Maarit Ahtiala 26 0 26 0 26 0
Evaluation Evaluation on the 5 day Evaluation on the end
on the admission of hospitalization of hospitalization at the ICU
Jackson/Cubbin
scale modified - 1 124
by Maarit Ahtiala
2 22 o
Braden scale 1 ; 1
modified N 12
Norton scale | i |_ : i
: 16;
Norton scale 4 ¢ 4 | :
-10 -8 -6 -4 2 4 210 -8 -6 -4 2 0 2 4 10 -8 -6 -4 =2 0 2 4

Graph 1. The difference in the assessment of the risk of decubitus formation between 15t and 2" evaluators in individual scales.

of the main limit of a limited sample of pro-
bands, there are differences in the risk as-
sessment between the systematically and
formally instructed and “uneducated” eval-
uators/raters, which, in practice, may lead to
inadequate identification of patients at risk,
and thus higher incidence of pressure ulcer
lesions, if the patient at risk is not administe-
red adequate care and appropriate preven-
tive intervention (Graph 1).

As Graph 1 shows, there are significant dif-
ferences between individual evaluators/ra-
ters in the number of points, the most sig-

nificant ones occurring with the most
commonly used modified Norton scale. The
use of the traditional Norton scale without
modification also shows differences, al-
though not so significant; still, at the last
evaluation at the time of release or transfer
of the patient from the intensive care unit,
there are evident outliers, both in positive
and negative direction of evaluation of the
risk for patients. Out of the analysed data
from the pilot study, the results of the risk
evaluation using the Braden scale appear
as the most consistent. The Jackson/Cubbin

scale modified by Maarit Ahtiala was evalu-
ated as the most user friendly as well as the
most practical (providing the most detail for
the intensive care unit patients).

In the course of the pilot study, hospi-
talised patients in the study sample were
evaluated for the incidence of pressure ul-
cers (Hospital Acquired Pressure Ulcers;
HAPU), because it is the only way to iden-
tify the sensitivity of the scale for the risk
assessment. In the reference period, pres-
sure ulcers developed in four patients out of
the total of 26 probands. Three pressure ul-
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cers were found in the sacrum area, out of
which two were rated as stage 1 and one as
stage 3. The fourth pressure ulcer was iden-
tified in the area of the labial commissure, in
causal relationship with the use of endotra-
cheal cannula, and it was rated as stage 2.
It is one of the most frequent localization of
medical technology and instruments related
pressure lesions [9]. In neither case the doc-
tors reported the code 189 according to the
ICD-10, i.e., the care could not be covered,
because it was not reported. The fact that
pressure ulcers are not reported by doctors
was also confirmed by other studies [1,9,10].

Conclusion

From the pilot analysis of the study aimed
at evaluating the inter-rater reliability and
usability of scales for the assessment of
risk of pressure ulcer development, it was
found that an important role consists in
the experience with the use of the scale
and thorough education of the evalua-
tors/raters. Based on the total number of
probands in the pilot study, it is not pos-
sible to draw a definite conclusion with the
recommendation for a specific scale for risk
evaluation in intensive care patients, but the
evaluators/raters in clinical practice found

the Jackson/Cubbin scale modified by Maa-
rit Ahtiala as the most practical. Another sig-
nificant finding was that pressure ulcer was
identified in 15% (n = 4) of patients moni-
tored in the pilot study. There is a positive
finding that in most cases, stage 1 of pres-
sure ulcer was identified and recorded in the
nursing documentation.
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