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ABSTRACT

Objective: to identify instruments used to assess pressure injury risk in adult critically ill patients in an intensive care unit and analyze
their predictive capacity.

Method: an integrative review was carried out, observing the following criteria for study selection: pressure injury risk assessment in
patients hospitalized in adult intensive care units by means of a scale or index; predictive capacity measurement of the instrument used;
English, Portuguese, or Spanish languages; period between 1962 and 2016. The descriptors used were: pressure ulcer or pressure sores
and risk assessment. The variables of interest were: sensitivity; specificity; positive predictive value; negative predictive value; and area
under the receiver operating characteristic curve.

Results: a total of 1,032 publications were identified, of which 13 studies were selected for analysis. Pressure injury risk prediction was
only measured with generic scales in seven of the 13 studies. In the comparative studies of intensive care unit specific scales with generic
scales, the negative predictive value was high and they all presented an area of receiver operating characteristic curve with values higher
than 0.700. There was a prevalence of the Braden scale among generic scales. Six scales that presented good predictive capacity to assess
pressure injury risk in intensive care patients were identified.

Conclusion: the present review showed a range of predictive, generic, and specific scales used for pressure injury risk assessment in
intensive care unit patients.

DESCRIPTORS: Pressure ulcer. Risk assessment. Predictive value. Nursing care. Intensive care units.

PREDICAO DE RISCO DE LESAO POR PRESSAO EM PACIENTES DE
UNIDADE DE TERAPIA INTENSIVA: REVISAO INTEGRATIVA

RESUMO

Objetivo: identificar os instrumentos que sdo utilizados para avaliar o risco de lesdo por pressdo em pacientes criticos adultos de unidade
de terapia intensiva e analisar a capacidade preditiva dos mesmos.

Meétodo: revisdo integrativa observando-se os critérios para selecéo dos estudos: avaliacdo do risco de lesdo por pressdo em pacientes
internados em unidade de terapia intensiva de adultos por meio de escala ou indice; mensuracao da capacidade preditiva do instrumento
aplicado; idiomas inglés, portugués ou espanhol; periodo entre 1962 e 2016. Os descritores utilizados foram: pressure ulcer ou pressure sores
e risk assessment. As varidveis de interesse foram: sensibilidade, especificidade, valor preditivo positivo, valor preditivo negativo e area
sob a curva receiver operator characteristic.

Resultados: foram identificadas 1032 publicagdes e deste total foram selecionados 13 estudos para andlise. A predi¢do do risco para lesdo
por pressao foi mensurada unicamente com escalas genéricas em sete dos 13 estudos. Nos estudos comparativos de escalas especificas
de unidade de terapia intensiva com escalas genéricas, o valor preditivo negativo foi elevado e todos com area da curva receiver operator
characteristic com valores acima de 0,700. Entre as escalas genéricas predominou a escala de Braden. Foram identificadas seis escalas que
apresentaram boa capacidade preditiva para avaliar risco de lesdo por pressdo em pacientes de unidade de terapia intensiva.

Conclusio: esta revisao revelou uma variedade de escalas preditivas, genéricas e especificas, que sao utilizadas para avaliacdo de risco de
lesdo por pressdo no paciente de unidade de terapia intensiva.

DESCRITORES: Ulcera por pressdo. Avaliagdo de risco. Valor preditivo. Cuidados de enfermagem. Unidades de terapia intensiva.
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PREDICCION DE RIESGO DE LESION POR PRESION EN PACIENTES DE
UNIDAD DE TERAPIA INTENSIVA: REVISION INTEGRATIVA

RESUMEN

Objetivo: identificar los instrumentos que se utilizan para evaluar el riesgo de lesién por presién en pacientes criticos adultos de unidad
de terapia intensiva y analizar la capacidad predictiva de los mismos.

Meétodo: revision integrativa observandose los criterios para la seleccion de los estudios: evaluacion del riesgo de lesién por presion en
pacientes internados en unidad de terapia intensiva de adultos por medio de escala o indice; medicién de la capacidad predictiva del
instrumento aplicado; idiomas Inglés, portugués o espaiiol; periodo entre 1962 y 2016. Los descriptores utilizados fueron: pressure ulcer
o pressure sores y risk assessment. Las variables de interés fueron: sensibilidad, especificidad, valor predictivo positivo, valor predictivo
negativo y area bajo la curva receptor operador.

Resultados: se identificaron 1032 publicaciones y de este total se seleccionaron 13 estudios para analisis. La prediccién del riesgo para la
lesién por presién se midié tinicamente con escalas genéricas en siete de los 13 estudios. En los estudios comparativos de escalas especificas
de unidad de terapia intensiva con escalas genéricas, el valor predictivo negativo fue elevado y todos con drea de la curva receptor operator
con valores por encima de 0,700. Entre las escalas genéricas predominé la escala de Braden. Se identificaron seis escalas que presentaron
buena capacidad predictiva para evaluar riesgo de lesiéon por presion en pacientes de unidad de terapia intensiva.

Conclusion: esta revision revel6 una variedad de escalas predictivas, genéricas y especificas, que se utilizan para evaluar el riesgo de lesién
por presién en el paciente de unidad de terapia intensiva.

DESCRIPTORES: Ulcera por presion. Evaluacion de riesgo. Valor predictivo. Cuidados de enfermeria. Unidades de terapia intensiva.

INTRODUCTION

Patients” vulnerability to pressure injury
(PI), especially with difficulty in bed mobilization,
put their safety at risk during hospitalizations.
Considered as an adverse event because it may be
prevented, the incidence of PI in health institutions
is an indicator of care quality and reflects directly
on nursing and multidisciplinary quality of care.!

Pressure injuries bring negative consequences
for both patients and healthcare services, because of
pain and psychological distress to patients and their
families, in addition to increasing risk of infection,
hospital stay, mortality rates, and hospital costs.>?

According to the National Pressure Ulcer
Advisory Panel,* the expenditure on the treatment
of each PI may range from 2,000 to 30,000 dollars,
and the annual cost is about 8.5 billion dollars. In the
United States, the PI incidence in hospitalized pa-
tients ranges from 2% to 40%,* and an analysis with
42,817 hospitalized patients showed a prevalence of
21.5% patients in intensive care units (ICUs).?

The following factors related to the clinical
condition of critically ill patients may contribute
to PI development: bed immobility, hemodynamic
instability, use of sedation and mechanical venti-
lation, and long hospital stay.®!® Bed immobility
results from both patients” clinical condition and
therapeutic treatment, such as the use of sedatives
and analgesics, thus reducing sensorial perception.
In case of hemodynamic instability, the use of vaso-
active drugs and reduction in tissue perfusion will
favor PI development.

Results of Brazilian studies also show a high
PI incidence in Brazilian ICUs.""* Analysis of PI

risk factors in 160 patients hospitalized in the
ICU of a teaching hospital in the city of Sao Paulo
showed a PI incidence of 34.4%." Another Brazil-
ian study, also carried out in the ICU of a teaching
hospital, showed a PI incidence of 41.02%.' The
analysis on PI in ICU patients by means of the
Braden scale and photographic assessment showed
a PI incidence of 59.5%.1

Pressure injury incidence in healthcare insti-
tutions is a major problem, and its reduction is of
utmost importance. The effective way to face this
harm is preventing its occurrence. For this purpose,
PI risk prediction scales, associated with nurses’
clinical judgment, have been effective in up to 50%
to prevent the occurrence of this type of lesion. Ac-
cording to studies, Pl risk prediction based only on
clinical judgment is not fully effective.'*'* Therefore,
PI predictive scales are tools that help nurses in
patients” assessment and must be associated with
clinical judgment and definition of care goals aim-
ing at prevention.

The most known and used PI risk assessment
scales are: Norton; Gosnell; Waterlow; and Braden.”®
Braden scale is the most used in adults and the most
studied in Brazil.®

In spite of being widely used and recom-
mended, the Braden scale is a generic instrument
that does not consider specific aspects of the clini-
cal condition of ICU critically ill patients, which
must be observed in PI risk assessment. A specific
assessment instrument for ICU patients that con-
siders singularities of their clinical condition could
improve accuracy and precision, thus leading to a
better risk prediction. Some specific scales for criti-
cally ill patients have been validated and used, such
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as Sunderland, EVARUCI, Norton, Mod. Bienstein,
and Cubbin-Jackson.!¢"”

The assessment of PI risk factors in critically ill
patients is a challenge, due to the complexity of their
clinical status and therapeutic treatment used. Risk
assessment scales must have high specificity, sensitiv-
ity, and predictive capacity, and be of fast analysis and
easy applicability in clinical practice, in order to fa-
cilitate the establishment of professionals’ procedures.

Pressure injury risk prediction with the help of
assessment instruments is a well-elucidated issue in
the care context of non-critically ill patients. Studies
with generic scales have been carried out, and the
Braden scale has presented good risk prediction. Re-
garding critically ill patients, further studies on the
use of PI risk prediction scales must be conducted,
considering specificities of these patients” profile.'*'®

The use of an appropriate scale in the inten-
sive care environment may bring benefits with the
reduction in Pl incidence. With the identification of
patients with high risk for PI, preventive interven-
tions such as change of decubitus every two hours,
protection of bony prominences, reduction of skin
exposure to humidity, especially incontinence,
reduction of friction and shear, use of skin protec-
tors, and nutritional support optimization may be
early undertaken.'

In the face of the complexity of PI risk as-
sessment, the following questions emerged: which
scales have been used to assess PI risk in ICU criti-
cally ill patients? What is the predictive capacity of
these scales? The following objectives were pro-
posed to respond to these questions: To identify PI
risk assessment instruments in adult ICU critically
ill patients and analyze their predictive capacity.

METHOD

This integrative review consisted of the syn-
thesis of findings of studies that evaluated Pl risk in
adult ICU patients, with the use of a scale or index to
evidence the predictive capacity of the instruments
used in this context.’**

The criteria for study selection were: assess-
ment of PI risk in patients hospitalized in adult
ICUs by means of a scale or index; predictive capac-
ity measurement of the instrument used; English,
Portuguese, or Spanish languages; and studies
published between 1962 and 2016. The year of 1962
was chosen due to the creation of the Norton scale,
which served as parameter for the development
of other scales and beginning of studies on PI risk
prediction scales.

The descriptors used for study search were:
pressure ulcer or pressure sores and risk assessment.
Study search was carried out in March 2016 and up-
dated in December of the same year in the following
databases: MEDLINE (Medical Literature Analysis
and Retrieval System Online); COCHRANE (Co-
chrane Library); BDENF (Nursing Database); LI-
LACS (Latin American and Caribbean Literature on
Health Sciences); and CINAHL (Cumulative Index
to Nursing and Allied Health Literature).

Search in the databases was carried out using
the descriptors, followed by search refinement crite-
ria, whatever the year of publication and language.
Then, the titles and abstracts of all studies identified
were read. When information from abstracts did not
enable the decision on study inclusion, full reading
of articles was carried out independently by two
researchers, with subsequent information cross-
checking. Studies that met the selection criteria were
recovered in their entirety for analysis.

With the purpose of analyzing scales” predic-
tive capacity to evaluate Pl risk in ICU patients, the
variables of interest were: sensitivity; specificity;
positive predictive value (PPV); negative predictive
value (NPV); and area under the receiver operating
characteristic (ROC) curve. Sensitivity is related to
the scales’ capacity to correctly identify patients
with potential risk to develop PI; in contrast,
specificity is related to the instruments’ capacity to
identify patients who will not develop PI. A highly
sensitive test will rarely not be able to categorize
individuals who will develop PI. However, in a
quite specific instrument, individuals will hardly
be categorized as patients at risk if they are not. The
analysis of PPV and NPV seeks to identify the prob-
ability of patients who will really develop PI or not,
that is, the PPV is related to the capacity to identify
patients categorized as at risk and who really had
PL and the NVP is related to patients categorized as
without risk and who did not develop PL.**#

One way of expressing the relationship be-
tween sensitivity and specificity is the establishment
of the ROC curve area, a graphical representation
of these values that may range from 0 to 1 (0 to
100%). The counterbalance of these variables may
establish the scale’s best cut-off point and, con-
sequently, the best accuracy values. To present a
satisfactory performance, a scale must present an
area of ROC>0.7. 2%

The results of the studies selected were col-
lected and categorized in an appropriate instrument,
observing the following items: study identification
(author and year); journal published; language;
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study objective; assessment scale used; data col-
lection period; PI incidence; sensitivity; specificity;
PPV; NPV; area under ROC curve; and conclusions.

RESULTS

The study selection process in the databases
resulted in the identification of 1,032 publications,
being 585 from MEDLINE, 266 from CINAHL,
51 from LILACS, 23 from BDENF, and 107 from
COCHRANE. Of this total, 789 were excluded be-
cause they did not present analysis of risk predic-
tion as defined in the present review, 51 because
they were studies with analyses of predictive

values without specific results from ICU patients,
70 because they were editorials, case reports, and
experts’ opinions, 68 because they were reviews,
37 because they were studies carried out with
children, and four because they were included
in more than one database. Therefore, 13 studies
were selected for analysis.

Of the 13 studies selected, four were carried
out in Brazil, two in South Korea, one in Portugal,
one in the United States, one in Spain, one in In-
donesia, one in Germany, one in Japan, and one in
Turkey. Among these studies, seven were published
in Brazilian journals. Table 1 presents the studies
and variables considered in the present review.

Table 1 - Results from the studies selected. Sao Paulo, Sao Paulo, Brazil, 2017

Author/ Scale (cut-
Year/ Sensitivity/Specificity PPV/NPV” Area under ROC curve | Conclusions
. off score)
Location
Giines RAPSt (£27) | Sensitivity 0.742 PPV=0.387 RAPSt=0.50 The RAPSt scale
UY, Efteli Specificity 0.318 NPV=0.913 presented low
E, 42015, specificity and
Turkey low positive
predictive value
for scores< 27.
Borghardt |Waterlow | Sensitivity ND# Waterlow=0.578 The Waterlow
ATetal.® |(16) Waterlow=0.710 Braden=0.435 scale presented
2015, Brazil |Braden (12) | Braden=0.530 better predictive
Specificity capacity.
Waterlow=0.470
Braden=0.390
HyunSet |Braden (13) |Sensitivity PPV Braden=0.672 The Braden
al.® 2013, Braden=0.781 Braden=0.136 scale presented
USA Specificity NPV low accuracy
Braden=0.469 Braden=0.952 values and risk
prediction.
Souza Sunderland | Sensitivity PPV S=0.860 The Cubbin-
BY, 2013, (28) S=0.60 Stt=0.474 C&J*=0.910 Jackson scale
Portugal C&J* (29) C&J*#=0.733 C&J#=0.524 Braden=0.720 presented better
Braden (16) | Braden=1.00 Braden=0.174 predictive
Specificity NPV capacity
St=0.867 Stt=0.915 C&J*=0.942 compared with
C&J*+=0.867 Braden=1.00 the Sunderland
Braden=0.053 and Braden
scales.
Serpa LF et |Braden (13) |Sensitivity PPV Braden=0.800 The score 13 of
al.,” Braden=0.714 Braden=0.313 the Braden scale
2011, Specificity NPV showed better
Brazil Braden=0.831 Braden=0.964 performance
to predict PI
development risk.
Aratjo TM | Braden (16) |Sensitivity PPV Waterlow=1.00 |ND* The Waterlow
etal., Waterlow | Waterlow=1.00 Braden=0.714 scale achieved
2011, Brazil |(10) Braden=0.312 NPV better predictive
Specificity Waterlow=1.00 capacity
Waterlow=0.117 Braden=0.644 compared with
Braden=0.882 the Braden scale.
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Author/ Scale (cut-
Year/ Sensitivity/Specificity PPV/NPV” Area under ROC curve | Conclusions
. off score)
Location
Costa IG et |Braden (14) |Sensitivity PPV ND# The Braden scale
al.”? Braden=0.950 Braden=0.520 is an effective
2011, Brazil Specificity NPV instrument to
Braden=0.450 Braden=0.940 early identify PI
risk.
Kim E et Braden (14) |Sensitivity PPV Braden=0.881 The results
al,’82009, |C&J*(28) Braden=0.925 Braden=0.406 S&C"=0.890 C&J*=0.902 | showed better
South Sond & S&C"=0.950 S&C"=0.408 predictive
Korea Choi (21) C&J*=0.950 C&J*t=0.535 capacity of the
Specificity NPV C&]J*scale.
Braden=0.698 Braden=0.967
S&C"=0.692 S&C"=0.984
C&J*=0.815 C&J*=0.986
Gonzélez- |EVARUCI |Sensitivity PPV EVARUCI=0.407 |EVARUCI=0.938 The EVARUCI
Ruiz JM et |(10) EVARUCI=1.00 NPV scale proved to be
al.” Specificity EVARUCI=1.00 a valid scale for
2008, EVARUCI=0.686 PI risk prediction.
Spain
Suriadiet |Suriadi& |Sensitivity PPV 551=0.888 The Suriadi &
al.,»22008, Sanada (4) |SS'=0.810 SS1=0.650 Sanada scale
Indonesia Specificity NPV presented good
551=0.830 S51=0.910 predictive
capacity for PI
risk assessment.
Feuchtinger | Norton (25) |Sensitivity PPV ND# The scales
Jetal,” Braden (20) | Braden=0.970 Braden=0.690 showed a good
2007, 4-factor Norton=0.580 Norton=0.700 predictive
Germany model (2) 4F!1=0.850 4F!11=0.700 value; however,
Specificity NPV adjustment of
Braden=0.050 Braden=0.500 the cut-off point
Norton=0.470 Norton=0.350 according to
4F11=0.310 4F11=0.380 characteristics of
a specific group
of patients is
required.
Suriadiet |Braden(12) |Sensitivity PPV Braden=0.790 The use of
al.** 2006, |Multi-pad |Braden=0.800 Braden=0.470 MPPE$=0.810 the Multi-
Japan pressure MPPE$S=0.710 MPPE$S=0.470 Braden+MPPES=0.810 |pad pressure
evaluator |Braden+MPPES=0.740 |Braden+MPPES=0.580 evaluator scale
(35) Specificity NPV is suggested
Braden + Braden=0.540 Braden=0.840 for better PI
Multi-pad | MPPE$S=0.740 MPPE$S=0.840 risk assessment
pressure Braden+MPPE$S=0.730 | Braden+MPPE$S=0.850 samples in ICUs.
evaluator
(13)
Seongsook J | C&J* (16) Sensitivity PPV C&J*#=0.826 The C&J* scale
etal,* Braden (16) | C&J*=0.890 C&Jt=0.51 Douglas=0.791 presented better
2004, South |Douglas Douglas=1.00 Douglas=0.340 Braden=0.707 predictive values.
Korea (18) Braden=0.970 Braden=0.370
Specificity NPV
C&]J*=0.610 C&J*=0.95
Douglas=0.180 Douglas=1.00
Braden=0.260 Braden=0.950

Legend: *Positive predictive value/Negative predictive value; tPressure injury risk assessment; $Cubbin-Jackson; §Multi-pad pressure
evaluator; | |4-factor mode; YSuriadi & Sanada; **Sond & Choi; ttSunderland; $3Not available.

Data from Table 1 show that PIrisk prediction
was only measured with generic scales (Braden,

RAPS, Waterlow, Norton, and 4-factor model) in
seven of the 13 studies. The exclusive use of ICU
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specific scales (Cubbin-Jackson, Sunderland, EVAR-
UCI, Sond & Choi, Suriadi & Sanada, and multi-pad
pressure evaluator) was observed in two studies.
The use of generic scales together with specific scales
was observed in four studies, with the purpose of
comparing their predictive capacity.

Despite being generic, the Braden scale was
the most used among the sample in the intensive
care environment, being observed in ten studies.
Among specific scales, the C&]J scale was the most
often used, totaling three articles.

When only the Braden scale was used for risk
prediction in ICU patients, the cut-off score was 13
in two studies and 14 in one study. In these scores,
sensitivity ranged from 71.4% to 95% and specific-
ity from 45% to 83%. The PPV ranged from 13% to
52% and the NPV from 94% to 96.4%. The area of
ROC curve was verified in two studies and, in one
of them, the value was lower than 0.700.

The validation of specific scales for PI risk as-
sessment in ICU patients was presented in two stud-
ies. The results from EVARUCI validation showed
sensitivity of 100% and specificity of 68%, PPV of
40%, NPV of 100%, and 0.938 of area of ROC curve.
The Suriadi & Sanada scale showed the following
results: sensitivity of 81%, specificity of 83%, PPV
of 65%, and NPV of 91%. The area of ROC curve
showed a value of 0.888.

The results from studies that compared the
predictive capacity of specific and generic scales pre-
sented significant variation. When Sunderland, C&],
and Braden scales were compared, it was found that
the sensitivity of the Braden scale was higher (100%),
but the specificity of specific scales was higher (86.7%)
than that of generic scales (5%). However, the area of
ROC curve of the three scales was higher than 0.700.
The PPV of the C&]J scale was higher (52.4%) and the
NPV in the three scales was higher than 90%.

In the comparison of ICU specific scales with
generic scales, the C&J scale was used in three of
the four studies identified, and the Braden scale was
used in all studies. Sensitivity variation of all scales
was high, ranging from 60% to 100%. However, in
specificity values, the ICU specific scales showed
higher variations (from 61% to 86%), when com-
pared with generic scales (from 5% to 69%).

Still in the comparative studies of ICU specific
and generic scales, the PPV presented similar values
in all specific instruments, ranging from 40% to 58%,
and from 17% to 40% in generic scales. The NPV
was high in all scales, ranging from 84% to 100%,
and with an area of ROC curve with values higher
than 0.700.

DISCUSSION

The variety of scales found in the present re-
view shows how complex Pl risk prediction is in the
context of ICU critically ill patients. Different stud-
ies carried out in several contexts and with diverse
care protocols were found, and no pattern regarding
scales’ predictive values was observed. Considering
this, the difficulty in identifying an ideal instrument
stands out, highlighting the multifactorial aspect
involved in the development of pressure injuries.

According to the American National Pressure
Ulcer Advisory Panel, a good scale is associated with
easy use, good predictive values, high sensitivity,
and high specificity. One recent systematic review
with meta-analysis identified 57 PI risk prediction
scales translated and validated into several lan-
guages, which evidences the theme’s complexity.'**

The Braden scale, which is a generic risk
prediction instrument, does not consider some
clinical condition aspects of critically ill patients.
Even so, it is widely propagated and used in criti-
cally ill patients. In the present review, ten of the 13
studies analyzed made use of the Braden scale for
ICU risk prediction. In one systematic review with
meta-analysis that also had as objective to identify
Pl risk prediction scales in critically ill patients, the
Braden scale also stood out, being used in 46.1% of
the studies analyzed.'

Recognizing that the Braden scale presents risk
prediction failures, studies tend to compare its use
with other scales that include the gaps observed,
especially those associated with ICU critically ill
patients. In only three of all studies analyzed, the
Braden scale was used as the only scale for PI risk
prediction analysis. In these studies, only the Braden
scale presented high sensitivity (higher than 70%),
which means that PI potential risk identification
becomes effective in most cases. This finding is
important because the Braden scale is the most of-
ten used for PI risk prediction in Brazil, a fact that
may explain why two of the three studies with its
exclusive use was carried out in this country.”?%*

In the analysis of these three studies, the
Braden scale is presented as an instrument with
high sensitivity and low specificity for PI prediction
in ICUs, that is, patients categorized with potential
risk to PI have a high probability of developing pres-
sure injuries. In contrast, low specificity observed in
several studies shows that few patients without PI
risk will not develop pressure injuries. High NPV
shows that the Braden scale is a good instrument to
categorize patients who will not develop pressure
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injuries, that is, once patients are categorized as
“without risk”, the possibility of developing PI is
significantly low.”?%

Of the studies carried out with ICU specific
scales, two were carried out with exclusive use of
specific scales (EVARUCI and Suriadi & Sanada).
They were validation studies.”* In the validation of
the EVARUCT scale, its predictive values were high,
with an area under the ROC curve of 0.938, which is
an excellent value regarding risk prediction in ICUs.
Based on these values, the author may conclude that
the EVARUCI scale was effective to predict Pl risk in
ICUs. However, further studies with larger samples
and in other intensive care centers must be carried
out for this scale’s better consolidation.?”

The validation of the Suriadi & Sanada scale
carried out in two ICUs in Indonesia showed high
sensitivity, specificity, and NPV values, and a good
PPV. The area under the ROC curve was 0.888 in a
cut-off point of four. Therefore, the author concludes
the validation with good values, showing that the
Suriadi & Sanada scale is effective for Pl risk predic-
tion in ICUs. However, the data collection setting
may be considered as a study limitation, because the
country where the study was carried out presents a
singular culture, with patients with different physi-
cal characteristics such as weight and height, which
may interfere with the results, thus suggesting the
use of the scale in others countries.”

The specific scales validated for ICUs pre-
sented excellent predictive capacity. However, due
to a recent aspect of studies and validation, further
studies must be carried out with a larger sample of
patients with different clinical conditions, and in
different study settings to improve its consolidation
and real use as an instrument of choice.

Predictive capacity studies often use a mark-
er as “gold standard” for comparative analysis
of a test’s effectiveness. In the context of PI risk
prediction, the Braden scale is recommended
and widely propagated by guidelines, and con-
sequently, it is often used as “gold standard” for
risk prediction, especially in ICUs. Of the studies
with association with more than a scale found in
the present review, they all used the Braden scale
for their comparison.*

In the comparative studies with generic scales
in ICUs, sensitivity values ranged significantly.
However, specificity values in the studies showed
lower values than those expected. This fact cor-
roborates other studies where specificity values of
generic scales tend to be lower than those expected.
In two systematic reviews, all studies with generic

scales used in ICUs presented low specificity values,
ranging from 7% to 60%.'®* This is justified by the
specificity of ICU critically ill patients, who many
times do not have their clinical condition considered
in some aspects that favor the emergence of pressure
injuries, such as alterations in peripheral perfusion,
mechanical ventilation, hypotension, vasopressor
infusion, hemodynamic instability, immobility, and
frequent incontinence.”

Among specific scales, the C&J scale was most
often used in ICU patients. This same result was
found in one review where 19.2% of the articles
used the C&]J scale to analyze risk prediction in
ICUs. In another systematic review with 72 studies
on PI risk prediction in different profiles of pa-
tients, the C&]J scale was present in approximately
7% of the studies.

In general, the C&]J scale presented good
accuracy regarding sensitivity and specificity in
ICU critically ill patients. Sensitivity and specific-
ity variation found in the present study corrobo-
rates data found in one meta-analysis, where the
accumulated value of the articles ranged with a
sensitivity of 85% and specificity of 73%.'¢ Another
systematic review showed sensitivity variation
of the C&]J scale, from 83% to 89% and specificity
variation from 42% to 61%.% These data indicate
that the C&J scale is an important risk prediction
scale, and target of new studies.

Among predictive values of ICU specific
scales, when compared with generic scales, they
both presented good sensitivity values, that is, all
scales have proved effective in the identification of
high-risk patients. In addition, they all presented
excellent NPV, and their use enabled to correctly

predict patients “without risk” who did not develop
PIS.17_18’30-31

In contrast, all generic scales presented low
sensitivity values when compared with ICU spe-
cific scales, as previously mentioned. Therefore, the
authors involved in scales” comparisons and sys-
tematic reviews conclude and suggest the use and
dissemination of ICU specific scales due to their bet-
ter predictive capacity. However, they recognize the
need for further studies for their consolidation.***!

The reduction in PI incidence is directly
related to risk identification and use of nursing in-
terventions to prevent PI development.' Therefore,
the identification of a scale with good predictive
capacity will contribute to improve the accuracy
of nursing decision making for PI prevention, thus
contributing to best practices in the care for criti-
cally ill patients.
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CONCLUSION

The studies selected for the present review
show the range of predictive, generic, and specific
scales used for PI risk assessment in ICU patients.
Among generic scales, the use of the Braden scale
stood out. Specific scales identified were the Cubbin-
Jackson scale, the Sunderland scale, the EVARUCI
scale, the Sond & Choi scale, the Suriadi & Sanada
scale, and the Multi-pad pressure evaluator scale.
Specific scales for ICU patients presented results that
indicate good predictive capacity. However, further
studies with large samples of ICU patients must be
carried out to analyze risk prediction.
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