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Risk factors for pressure injury in critically ill
polytraumatized patients: A systematic review

Fatores de risco para a lesao por pressao em pacientes criticos politraumatizados: Revisao sistematica
Factores de riesgo de lesion por presion em pacientes politraumatizados em estado critico: Uma revision sistematica

RESUMO

Objetivo: Identificar, na literatura, fatores de risco relacionados ao desenvolvimento de lesao por pressao em pacientes criticos politraumatizados.
Método: Revisdo sistematica da literatura. Utilizou-se a estratégia PICO para definicdo da questdao de pesquisa. Os estudos coletados foram
selecionados por 3 pesquisadores independentes por meio da plataforma Rayyan QCRI tendo como critério de elegibilidade estar publicado em
portugués, inglés e espanhol e disponiveis eletronicamente. Resultados: A amostra foi composta por 3 artigos que atenderam ao objetivo. O fator
de risco comum aos trés estudos foi a hipoxia, possivelmente em decorréncia de hipovolemia ou necessidade da ventilacdo mecanica. A imobili-
dade, o uso de substancias vasoativas, as alteragoes de temperatura e a condigao nutricional do paciente foram fatores também evidenciados e
relacionados a lesao por pressao nesses pacientes. Conclusao: O risco aumentado da lesao por pressao nessa populacao deve ser melhor explorado
para definir estratégias eficazes de cuidado para prevencao dessa complicacao.

DESCRITORES: Traumatismo Miltiplo; Fatores de Risco; Lesao por Pressao; Cuidados Criticos; Cuidados de Enfermagem.

ABSTRACT

Objective: To identify, in the literature, risk factors related to the development of pressure injuries in critically ill polytraumatized patients. Method:
Systematic literature review. The PICO strategy was used to define the research question. The collected studies were selected by 3 independent
researchers using the Rayyan QCRI platform, with the eligibility criteria being published in Portuguese, English and Spanish and available electro-
nically. Results: The sample consisted of 3 articles that met the objective. The risk factor common to the three studies was hypoxia, possibly due
to hypovolemia or the need for mechanical ventilation. Immaobility, the use of vasoactive substances, changes in temperature and the patient's
nutritional condition were also evidenced factors related to pressure injuries in these patients. Conclusion: The increased risk of pressure injury in
this population should be further explored to define effective care strategies to prevent this complication.

DESCRIPTORS: Multiple Trauma; Risk factors; Pressure Injury; Critical Care; Nursing care.

RESUMEN

Objetivo: Identificar en la literatura los factores de riesgo relacionados con el desarrollo de lesiones por presion en pacientes politraumatizados en
estado critico. Método: Revision sistematica de la literatura. Se utiliz la estrategia PICO para definir la pregunta de investigacion. Los estudios reco-
pilados fueron seleccionados por 3 investigadores independientes utilizando la plataforma Rayyan QCRI, con los criterios de elegibilidad publicados
en portugués, inglés y espanol y disponibles electronicamente. Resultados: La muestra estuvo conformada por 3 articulos que cumplieron con el
objetivo. El factor de riesgo comiin a los tres estudios fue la hipoxia, posiblemente por hipovolemia o por la necesidad de ventilacion mecanica. La
inmovilidad, el uso de sustancias vasoactivas, los cambios de temperatura y el estado nutricional del paciente también fueron evidenciados como
factores relacionados con las lesiones por presion en estos pacientes. Conclusion: el aumento del riesgo de lesion por presion en esta poblacion
debe explorarse mas a fondo para definir estrategias de atencién efectivas para prevenir esta complicacion.

DESCRIPTORES: Trauma Milltiple; Factores de riesgo; lesion por presién; Cuidado critico; Cuidado de enfermera.
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INTRODUCTION

ressure injury (PI) is defined, ac-
Pcording to the National Pressure

Ulcer Advisory Panel, @ as loca-
lized damage to the skin and/or under-
lying soft tissuc usually over a bony pro-
minence, related to medical devices or
otherwise. Its etiology is of multicausal
origin, being influenced by, in addition
to shear force and excessive pressure at a
given point, nutrition, tissue microclima-
te, perfusion and comorbidities.”

This reality is present in many people
around the world. In the United States
of America, the incidence of PIs corres-
ponds to 2.5 million people per year,
among these, 60,000 progress to death.
® In Brazil, PI is the most reported ad-
verse event related to health care from
July 2020 to June 2021, with an appro-
ximate value of 49 thousand cases. ¥ It is
noteworthy that part of these events are
underreported, which may indicate even
higher numbers of these data that may
not have been reported.

The involvement of a PI in a patient
is considered a negative indicator of the
quality of care in health and nursing
services, and its prevention is extremely
relevant for patient safety. @ Despite the
modernization and technology of health
care, the incidence and prevalence of PI
in Intensive Care Units (ICU) are high.
© Patients admitted to ICUs generally do
not notice the increase in pressure at cer-

The involvement of

a Pl in a patient is
considered a negative
indicator of the quality
of care in health and
nursing services, and its
prevention is extremely
relevant for patient

safety.

@ @ DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i82p11766-11781
'Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons

tain points of contact with the bed due to
factors such as sedation, analgesia, and/
or muscle relaxants. © In addition, the
high number of medical devices in the-
se patients can lead to lesions in unusual
body regions. @

The association of PI and trauma,
multiple or not, brings together two is-
sues that are objects of study and resear-
ch for nursing and of great concern for
health services. Trauma is related to any
injury caused by aggressive agents of any
ctiology. From this dcfinition, the term
“polytrauma” is derived, conceptualized
as multisystem damage, almost always of
surgical connotation, with special and/or
specific therapeutic demands that requi-
re a quick and critical assessment of the
traumatized patient. ©

As well as the incidence of PI, the
number of traumas in 2017, according to
the Global Burden of Disease, related to
falls or car accidents was 226.2 million
that left short and long-term disabilities
in affected individuals.” Consequently, a
substantial number of people with multi-
ple injuries need intensive care, given the
limited mobility often presented by these
patients and the prolonged hospital stay,
factors considered as some of the risks for
the development of PL. 19

PI presents itselfas a complex problem
and a multidisciplinary challenge becau-
se it involves the quality of life of patients
and economic aspects, since it consumes
a large amount of resources from the he-
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alth and nursing system, due to prolon-
ged and high-cost treatment. ®' In this
way, studies that go into greater depth
on the subject may help in the elabora-
tion of strategies to avoid PI In view of
the above, the study aimed to identify, in
the literature, risk factors related to the
development of PI in critically injured
polytraumatized patients.

METHOD

This study is a systematic literature re-
view, carried out from February to Mar-
ch 2022. Six steps were followed for its
development: definition of the rescarch
question; identification of databases, des-
criptors and scarch strategics; definition
of inclusion and exclusion criteria; search
in databases with three independent rese-
archers; comparison of examiner searches
and selection of studies; and critical and
directed analysis of the studies included
in the review after applying the inclusion
and exclusion criteria.

The rescarch question was defined
using the PICO strategy, which is the
acronym for the words Patient, Interven-
tion, Comparison and Outcomes. Thus,
the strategy was outlined as follows: P
refers to critically injured polytraumati-
zed patients, I to risk factors for pressure
injuries, C does not apply to the study
because it is a clinical study and O to the
prevention of pressure injuries. It was
then defined as a guiding question: What
are the risk factors related to the deve-
lopment of pressure injuries in critically
injured polytraumatized patients?

The following databases were defined
as data sources: PubMed’/MEDLINE®,
Latin American and Caribbean Health
Sciences Literature (LILACS), Scopus,
Cumulative Index to Nursing and Allied
Health Literature (CINAHL), EMBA-
SE and Web of Science. According to
the database, descriptors found in the
Descriptors in Health Sciences (DeCS)
and specific search strategics were used,
as described in table 1.

Studies published in Portuguese,
English and Spanish were included, wi-

11776 saitdecoletiva = 2022; (12) N.82

Table 1 — Description of search strategies., 2021.

(“Critical care” OR “Care, Critical” OR “Care, Intensive” OR “Intensive Care”)
AND (“Multiple Trauma” OR “Multiple Traumas” OR “Polytrauma” OR “Poly-
traumas” OR “Trauma, Multiple” OR “Traumas, Multiple”) AND (“Pressure
Ulcer” OR “Bed Sore” OR “Bed Sores” OR Bedsore OR Bedsores OR “Decu-
bitus Ulcer” OR “Decubitus Ulcers” OR “Pressure Sore” OR “Pressure So-
res” OR "Pressure Ulcers” OR “Sore, Bed” OR “Sore, Pressure” OR “Sores,
Bed" OR “Sores, Pressure” OR “Ulcer, Decubitus” OR “Ulcer, Pressure” OR
“Ulcers, Decubitus” OR “Ulcers, Pressure”) AND (“Risk factors” OR “Factor,

("Cuidados Criticos” OR “Cuidado Intensivo” OR “Cuidados Intensivos” OR
“Terapia Intensiva”) AND (“Traumatismo Mdltiple” OR “Lesiones Mltiples”
OR “Lesion Multiple” OR “Trauma Maltiple”) AND (“Factores de Riesgo” OR
“Factor de Riesgo") AND (“Ulcera por Presion” OR Escara OR “Llaga por Pre-

“Critical Care” AND “Multiple Trauma” AND "“Risk factors” AND “Pressure

Database Strategies
PubMed®/ MEDLINE®
and CINAHL
Risk” OR “Factors, Risk” OR “Risk Factor”)
LILACS
sion” OR “Ulcera por Declbito”)
SCOPUS and EMBASE
Ulcer”
Web of Science

Ulcer")

Source: Own elaboration, 2021

thout a defined time frame, in scientific
journals, available electronically and whi-
ch also clearly addressed risk factors for
the development of PI in their results.
Studies that addressed the children and
youth population and were not original,
such as: literature reviews, editorials, re-
views, experience reports, case studies,
theoretical reflections, dissertations, the-
ses, monographs and abstracts published
in annals of events were excluded.

Studies were collected from selected
databases by three independent resear-
chers, previously trained to evaluate ti-
tles and abstracts, through a free, single-
-version online review program: Rayyan
Qatar Computing Rescarch Institute
(Rayyan QCRI). ™ The Rayyan QCRI
helps authors of systematic reviews to
perform the categorization of studies,
allowing the export of works from a spe-
cific databasc to the program and the
exposure of titles and abstracts, with the
blinding of the auxiliary researcher, whi-
ch guarantees reliability in the selection
of information, accuracy and methodolo-
gical precision.

The sclection and inclusion of ma-

("Critical Care” AND "Multiple Trauma” AND “Risk factors” AND “Pressure

nuscripts were based on the recommen-
dations of the Preferred Reporting Items
for Systematic Review and Meta-Analy-
ses — PRISMA. @ Subsequently, they
were classified according to methodology
and Level of Evidence, using the Oxford
Center for Evidence-Based Medicine
classification. " In addition, it used a
pilot instrument that guided the infor-
mation to be extracted from the included
studies, namely: study location, metho-
dology synthesis, objective, main results
and considerations, as shown in table 4.

The methodology was analyzed using
assessment instruments from the Joanna
Briggs Institute " and from the Medical
Education Rescarch Study Quality Ins-
trument (MERSQI). “© The adoption
of two different methods expanded the
assessment of the quality of the method
of each study.

The Joanna Briggs Institute instru-
ment has nine assessment items for qua-
si-experimental studies. © The MERSQI
is made up of six domains, which assess
and score the following aspects: study de-
sign; sample; sample response rate; data
type; validity of the assessment instru-
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ment; relationships with other variables;
data analysis; and resules. "9 The result
establishes scores: <10 are considered of
low quality; >10 to <15 are of moderate

(17)

quality; and 215, high quality.
RESULTS

The sclection and inclusion of the
works analyzed in this research is shown
in Figure 1 according to the PRISMA
recommendations (Figure 1). 27 articles
were found in the databases, 19 had their
titles and abstracts read, 10 were elected
for full reading and 3 were included that
met all the criteria.

Table 2, below, presents the critical
assessment of the methodological quality
of quasi-experimental studies, according
to the Joanna Briggs Institute's assess-
ment instrument. All the works included
in this review had such a methodological
design and met most of the items evalua-
ted in the checklist, being considered of
good quality.

In two of the analyzed articles, a me-
thodological weakness was observed re-
garding the evaluated criteria and regar-
ding the follow-up of the studied groups,
in addition to the fact that, in one of the
studics, there was no control group. The
MERSQI was used to assess the metho-
dological quality of the studies included
in the sample, shown in table 2.

The use of MERSQI made it possible
to classify the analyzed studies as having
low (n < 10) and medium (10 < n < 15)
qualities, with an average score of 11.5.
The criteria that gave a low score to the
articles were the determination of a single
group or the non-randomization of the
groups, the use of a single study center
and the non-specification of their respec-
tive response rates, and non-clarification
of the content of the instruments used
for data collection.

The characterization and classification
of the level of evidence, according to the
Oxford Center for Evidence-Based Me-
dicine 14 (2001) is in Table 4. Two stu-
dies were in English and one in Spanish.

All studies were international. The
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Figure 1 — Flowchart for identification and selection of studies, based on the

PRISMA recommendation, 2021

Articles identified after searches in
the databases (n=27)
PubMed®/MEDLINE=10
*CINAHL=1
+LILACS=1
SCOPUS=6
EMBASE=5
Web of Science=4

Identification

Records after eliminating duplicates
(n=19)

v

!

Articles for reading title and abstract
(n=19)

Excluded studies (n=9)
Reasons:
4 for not addressing LPP in their title,
3 for addressing the child and youth
population in their title,
2 for addressing the elderly population

Studies used in the review (n=3)

l in their title.
£
2 Complete articl luded (n=7)
B0 : omplete articles excluded (n=
= Full articles evaIEated for eligibility = Reason: They did not address LPP in

(n=10) ; :
patients with polytrauma.
|
v

Source: Own elaboration, 2021

Table 2 - Evaluation of quasi-experimental studies included in the review,

according to the Joanna Briggs Institute's methodological quality assessment
instrument, 2022

Question

Is it clear from the study which is the 'cause'
and which is the 'effect’ (i.e. there is no confu-
sion about which variable comes first)?

Were participants included in similar compa-
risons?

Were participants included in any comparisons
who received similar treatment/care in addi-
tion to the exposure or intervention of interest?

Was there a control group?

Were there multiple outcome measurements
before and after the intervention/exposure?

Was the follow-up complete and, if not, were
the differences between the groups in terms
of their follow-up adequately described and
analyzed?

@ @ DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i82p11766-11781
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Bry, Buescher, Higginsetal, Lopezetal,
Sandrik, 2012"® 2020 2015%°

Yes Yes Yes

Yes Yes Yes

Yes Yes Yes

No Yes Yes

No Yes No

No Yes No

2022; (12) N.82 = saidecoletiva
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authors identified anemia, hypoxemia,
immobility, use of vasoactive substances,
changes in temperature and nutrition as
the main risk factors for pressure injury
in patients who had some trauma.

DISCUSSION

The association between multiple
trauma and PI brings together two wor-
rying themes of importance to the health
area. In 2015, trauma represented 10.1%
of the global burden of disease, while the
global incidence of PI ranges from 3.3%
to 39.3%, depending on the region and
the protocols adopted. ©"”)

Despite the growing number of hospi-
talizations due to trauma and the poten-
tial risk for PI involvement in patients in
these conditions, there was a scarce num-
ber of publications that considered this
relationship and approach. *529

The risk factor identified as common
to the three studies was hypoxia, someti-
mes due to hypovolemia or the need for
mechanical ventilation. (5-29

In a study carried out in two hospitals
in Mato Grosso do Sul, it was identified
that 80.6% of patients who developed PI
had impaired tissue perfusion. ®This is a
recognized aggravating factor to the pa-
tient's skin integrity and wound healing.
(1)

It is possible to relate this issue to ano-
ther intrinsic factor for the increased risk

Were participant outcomes included in any
comparisons measured in the same way?

Were the results measured reliably?

Was appropriate statistical analysis used?

Source: Own elaboration, 2021

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Table 3 — Assessment of the methodological quality of the studies, according to

the Medical Education Research Study Quality Instrument, 2021.

Dominio

Study design

Sample (number of
centers where the stu-
dy was performed and
level of response)

Type of data/asses-
sment

Validity of the assess-
ment instrument

Data analysis

Results

Total score

Source: Own elaboration, 2021

Bry, Buescher,
Sandrik, 2012

Single group: 1 point

Single institution: 0.5
point

Objective rating: 2
points

Internal structure and
relationships to other
variables, but unrepor-
ted content: 2 points

Appropriate for study
design: 1 point In
addition to descriptive
analysis: 2 points

Patient/health care: 3
points

9,5 points

Higgins et al, 2020

2 groups, non-rando-
mized: 2 points

Single institution: 0.5
point

Objective rating: 2
points

Internal structure,
content, relationships
with other reported
variables: 3 points

Appropriate for study
design: 1 point In
addition to descriptive
analysis: 2 points

Patient/health care: 3
points

12,5 points

Lopez et al, 2015%°

2 groups, non-rando-
mized: 2 points

Single institution: 0.5
point

Objective rating: 2
points

Internal structure and
relationships to other
variables, but unrepor-
ted content: 2 points

Appropriate for study
design: 1 point In
addition to descriptive
analysis: 2 points

Patient/health care: 3
points

12,5 points

Table 4 - Characterization of the studies that made up the sample of this systematic review. Salvador, BA, Brazil, 2021.

aorlea: Objective Method Result/ Conclusion Leyel of
country evidence
Bry, Buescher, San-  To describe the characteristics Observational study. The target po-  All patients with hospital-acquired pressure 2B

drik, 201 2,18 USA. of patients who developed hos-
pital-acquired pressure ulcers;
explore the risk factors of these
patients, including comorbidities;
and describe measures to reduce
risk factors for the development
of pressure ulcers acquired in

hospitals.

pulation included all patients with at
least one hospital-acquired pressure
ulcer within a 12-month period. Data
collection was developed through

an instrument developed by the
researchers that addressed intrinsic
factors, such as medical diagnoses,
and extrinsic factors, such as micro-
climatic factors.

ulcers had muiltiple risk factors, categorized as
intrinsic, extrinsic or organ failure, but nearly a
quarter were identified by current standards as
“low risk". Many of the variables were comorbid
diagnoses that are not assessed on the Braden
Pressure Injury Risk Scale. Eighty percent of sub-
jects had 6 or more risk factors associated with
an increased risk of developing PU (mean 9.2).
Two-thirds of the sample group experienced
failure of at least one organ system. Data on
the use of 5 preventive interventions were
computed.
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Higgins et al,
2020,° USA.

To compare the predictive pro-
perties of Braden and Jackson/
Cubbin scales in a trauma-surgi-
cal intensive care population.

Observational study. Retrospective
review of medical records to extract
data from a total of 366 surgical
trauma patients at a large trauma
center in the southeastern United
States. Data were extracted by the
Health Services Research Center of
the institution under study and were
collected within 72 to 96 hours after
admission to the ICU.

The sample consisted mainly of middle-aged 3B
men (mean [SD], 56 [19] years) (64%) admitted

after trauma (71%). Participants who developed
pressure injuries were older, required vasopres-

sors and mechanical ventilation more often,

and were less mobile. The Jackson/Cubbin scale
demonstrated superior predictive properties and
discrimination compared to the Braden scale for
predicting pressure injury risk in surgical trauma
patients.

L6pez etal, 2015,
Colombia

To establish, the relationship
causes effect of the variables
covered in APACHE Il and skin
care as risk factors for the de-
velopment of pressure ulcers in
critically ill trauma patients.

Cohort study based on a review of
clinical histories of critically ill trauma
patients who were admitted to two
Intensive Care Units in Cali during
2011-2012. The variables studied
were pressure ulcers, multiple trau-

The incidence of pressure ulcer was 53%. 2B
There was a statistically significant association
between the development of pressure ulcers and
changes in temperature, respiratory rate, hypo-

xemia and serum sodium. Of the 87 patients with
APACHE Il greater than or equal to 10, pressure

Fonte: Elaboracdo Propria, 2021

of PI identified in onc of the analyzed
studies. Anemia was present in 87.8% of
patients with hospital-acquired lesions.
9 In trauma, hemoglobin levels may be
altered, especially when there is a loss of
blood volume, with a consequent drop or
deficiency in tissuc oxygenation and im-
paired healing. ®

Immobility, the use of vasoactive subs-
tances, changes in temperature and the
patient's nutritional condition also con-
tribute to a greater risk for PI according
to the analyzed manuscripts. ***” The pa-
tient with multiple traumas groups these
characteristics demanding a careful and
attentive management given the comple-
xity of many of the cases presented.

Immobility in polytraumatized pa-
tients is related both to their clinical con-
dition and to the use of multiple medical
devices. ® A series of instruments that
aim to maintain the patient's posture
or position, such as cervical collars and
splints, are related to PI due to the fric-
tion and shear forces exerted by them. 7

Na Holanda, em um estudo realizado
em um centro de trauma, observou-se
que 20,1% das LP’s em pessoas com trau-
ma espinal foram ocasionadas por dispo-
sitivos médicos como os j4 supracitados,
além das méscaras de ventilagio nio inva-
siva, cateteres, cAnula endotraqueal, entre
outros®. Estes dispositivos impedem ou

ma and APACHE II.

dificultam a mobilizag¢ao do paciente no
leito, podendo ainda atuar como pontos
de pressio ¢ consequente motivo de le-
sao"”,

Immobilization of trauma patients,
whether or not they are in an Intensive
Care Unit (ICU) may also be related to
the use of vasoactive or sedative drugs. *'
Such drug therapies were cited in two of
the studies analyzed as one of the factors
for the involvement of PI. 520

A study carried out at the ICU of a
public hospital in Joio Pessoa showed
that hospitalization and the use of vaso-
active drugs can contribute to the genesis
of PI. In this study, it was observed that
20% of the population studied had le-
sions associated with the use of these dru-
gs (p < 0.001). ® This relationship can
be explained by the mechanism of action
of these drugs, such as hypotensive drugs,
which reduce blood flow and tissue per-
fusion or immobilize, such as sedatives.
@) Risk factors for PI already discussed in
the present research.

The present review used two instru-
ments to assess the methodological quali-
ty of the analyzed studics. The three were
considered of good quality in the Joanna
Briggs Institute checklist, which showed
the absence of multiple measurements of
interventions/outcomes as frailty. The
multiple measurements are important to

@ @ DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i82p11766-11781
'Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons

ulcer development was 63%.

verify the proposed intervention as well
as its equivalence between the studied
groups, being necessary for the validation
of the results. @

The MERSQI instrument is described
as reliable given the rigor of its assess-
ment. ®This identified weaknesses in the
studied sample, such as the execution of
studies in a single center/institution and
the use of a single group, sometimes not
randomized.

Randomization confers veracity on
the study, as it has as its fulcrum the
comparability between several variables,
avoiding selection bias and confounding.
Although multicenter trials are conside-
red the gold standard in research because
they analyze different populations, redu-
cing the time spent on the experiment,
they are costly and complex, justifying
the option of many researchers to analyze

a single site. @V

CONCLUSION

Anemia, hypoxemia, immobility, use
of vasoactive substances, changes in tem-
perature and nutrition were identified as
main risk factors for PI in patients hos-
pitalized for trauma. The study revealed
a large gap in the scientific production
on risk factors for PI in critically ill poly-
traumatized patients and was limited to

2022;(12) N.82 = saidecoletiva 11779
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not investigating the paid literature, al-
though it did not weaken the findings.
However, there is a scarcity of publica-
tions focusing on these patients and on
the increased risk for skin lesions given

the clinical characteristics presented by

these patients. Methodological weaknes-  nary approach, good nursing practices di-

ses were identified in 2 of the 3 sclected  rectly determine especially strategies and
studies, which reveals the imminent need  actions for the prevention and control of
for rescarch on the topic. The PI is an  this complication.
indicator of the quality of care, and even

though it is considered a multidiscipli-

11780 saitdecoletiva = 2022; (12) N.82

1. National Pressure Ulcer Advisory Panel. Prevention and
treatment of pressure ulcers/injuries clinical practice guide-
line [Internet]. 2019 [cited 2022 Jun 20]. Available from: https:/
www.biosanas.com.br/uploads/outros/artigos _cientifi-
€0s/127/956e02196892d7140bSbb3cdf116d13b.pdf

2. Pacha HHP, Faria JIL, Oliveira KA de, Beccaria LM. Pres-
sure Ulcer in Intensive Care Units: a case-control study. Rev
Bras Enferm [Internet]. 2018 Dec;71(6):3027-34. Auvail-
able from: http:/www.scielo.br/scielo.php?script=sci_arttex-
t&pid=S0034-71672018000603027&Ing=en&ting=en

3. Padula WV, Pronovost PJ, Makic MBF, Wald HL, Moran D, Mishra
MK, et al. Value of hospital resources for effective pressure injury
prevention: a cost-effectiveness analysis. BMJ Qual Saf [Internet].
2019 Feb;28(2):132-41. Available from: https:/qualitysafety.bmj.
com/lookup/doi/10.1136/bmjgs-2017-007505

4. Brasil. Relatério da Avaliagao Nacional das Praticas de Seguranca
do Paciente em Servicos de Salde [Internet]. Brasilia - DF; 2022
[cited 2022 Jun 20]. Available from: https:/www.gov.br/anvisa/
pt-br/centraisdeconteudo/publicacoes/servicosdesaude/publi-
cacoes/relatorio-da-avaliacao-nacional-das-praticas-de-segur-
anca-do-paciente-2021

5. Teixeira AKS, Nascimento T da S, Sousa ITL de, Sampaio LRL,
Pinheiro ARM. Incidéncia de lesdes por pressao em Unidade de
Terapia Intensiva em hospital com acreditacdo. Rev Estima [Inter-
net]. 2017 Sep;15(2):152-60. Available from: http:/www.revis-
taestima.com.br/index.php/estima/article/view/545

6. Gonzalez-Méndez MI, Lima-Serrano M, Martin-Castafno C, Alon-
so-Araujo |, Lima-Rodriguez JS. Incidence and risk factors associ-
ated with the development of pressure ulcers in an intensive care
unit. J Clin Nurs [Internet]. 2018 Mar;27(5-6):1028-37. Available
from: https:/onlinelibrary.wiley.com/doi/10.1111/jocn.14091

7. Galetto SGdaS, Nascimento ERP do, Hermida PMV, Malfussi LBH
de. Medical Device-Related Pressure Injuries: an integrative liter-
ature review. Rev Bras Enferm [Internet]. 2019 Apr;72(2):505-12.
Available from: http:/www.scielo.br/scielo.php?script=sci_arttex-
t&pid=50034-71672019000200505&tIng=en

8. Cartaya JAE, Payamps RAC, Acosta JRP, Fernandez ZR. Algu-
nas consideraciones en torno a la atenciéon del paciente poli-
traumatizado. Rev Cuba Med Mil [Internet]. 2017 [cited 2022
Jun 20];46(2):177-89. Available from: http:/scielo.sld.cu/scielo.
php?script=sci_arttext&pid=50138-65572017000200008&-
ng=es&nrm=iso

9. James SL, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, et
al. Global, regional, and national incidence, prevalence, and years

lived with disability for 354 diseases and injuries for 195 coun-
tries and territories, 1990-2017: a systematic analysis for the
Global Burden of Disease Study 2017. Lancet [Internet]. 2018
Nov;392(10159):1789—-858. Available from: https:/linkinghub.el-
sevier.com/retrieve/pii/S0140673618322797

10. Lentsck MH, Sato APS, Mathias TA de F. Epidemiological over-
view — 18 years of ICU hospitalization due to trauma in Brazil.
Rev Saude Publica [Internet]. 2019 Sep 27;53:83. Available from:
http:/www.revistas.usp.br/rsp/article/view/162707

11. Silva DRA, Bezerra SMG, Costa JP, Luz MHBA, Lopes VCA,
Nogueira LT. Pressure ulcer dressings in critical patients: a cost
analysis. Rev da Esc Enferm da USP [Internet]. 2017;51. Avail-
able from: http:/www.scielo.br/scielo.php?script=sci_arttex-
t&pid=S0080-62342017000100428&Ing=en&ting=en

12. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A.
Rayyan—a web and mobile app for systematic reviews. Syst Rev
[Internet]. 2016 Dec 5;5(1):210. Available from: http:/systemat-
icreviewsjournal.biomedcentral.com/articles/10.1186/s13643-
016-0384-4

13. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Pre-
ferred Reporting ltems for Systematic Reviews and Meta-Anal-
yses: The PRISMA Statement. PLoS Med [Internet]. 2009 Jul 21
[cited 2018 Dec 27];6(7):e1000097. Available from: http:/www.
ncbi.nlm.nih.gov/pubmed/19621072

14. Oxford Centre for Evidence-Based Medicine. Levels of Evi-
dence [Internet]. Oxford; 2011 [cited 2022 Jun 27]. Available from:
https:/www.cebm.net/wp-content/uploads/2014/06/CEBM-
Levels-of-Evidence-2.1.pdf

15. The Joanna Briggs Institute.. JBI Manual for Evidence Synthesis
[Internet]. Aromataris E, Munn Z, editors. JBI; 2020 [cited 2022 jun
22]. Available from: https:/wiki.jbi.global/display/MANUAL

16. Reed DA, Beckman TJ, Wright SM, Levine RB, Kern DE, Cook DA.
Predictive Validity Evidence for Medical Education Research Study
Quality Instrument Scores: Quality of Submissions to JGIM's Med-
ical Education Special Issue. J Gen Intern Med [Internet]. 2008 Jul
10;23(7):903-7. Available from: http:/link.springer.com/10.1007/
s11606-008-0664-3

17.Fontaine G, Cossette S, Maheu-Cadotte MA, Mailhot T, Hep-
pell S, Roussy C, et al. Behavior change counseling training pro-
grams for nurses and nursing students: A systematic descrip-
tive review. Nurse Educ Today [Internet]. 2019 Nov;82:37-50.
Available  from:  https:/linkinghub.elsevier.com/retrieve/pii/
50260691719305775

18. Bry KE, Buescher D, Sandrik M. Never Say Never. ] Wound,

DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i82p11766-11781 @ ®

Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenga Creative Commons



artigo

Teixeira, R. G. F, Guedes, |. B., Lima, N. S., Oliveira, D. F,, Marinho, C. S., David, R. A. R.
Risk factors for pressure injury in critically ill polytraumatized patients: A systematic review

Ostomy Cont Nurs [Internet]. 2012 May;39(3):274-81. Available
from: https:/journals.lww.com/00152192-201205000-00009

19. Higgins J, Casey S, Taylor E, Wilson R, Halcomb P. Comparing
the Braden and Jackson/Cubbin Pressure Injury Risk Scales in
Trauma-Surgery ICU Patients. Crit Care Nurse [Internet]. 2020 Dec
1;40(6):52-61. Available from: https:/aacnjournals.org/ccnonline/
article/40/6/52/31230/Comparing-the-Braden-and-Jackson-
Cubbin-Pressure

20. Lépez MCB. Relacion del apache Il con el desarrollo de Glcera
por presion en pacientes criticos por trauma. Rev Cubana Enferm.
2015 [citado 22 Jun 2022];30(2). Disponible em: http:/www.rev-
enfermeria.sld.cu/index.php/enf/article/view/622

21.Mendonca PK, Loureiro MDR, Frota OP, Souza AS de. Prevencao
de lesao por pressao: acoes prescritas por enfermeiros de centros
de terapiaintensiva. Texto Context - Enferm [Internet]. 2018;27(4).
Available from: http:/www.scielo.br/scielo.php?script=sci_arttex-
t&pid=S0104-07072018000400310&tIng=pt

22. Ramos RP. How can anemia negatively influence gas ex-
change? J Bras Pneumol [Internet]. 2017 Feb;43(1):1-2. Avail-
able from: http:/www.scielo.br/scielo.php?script=sci_arttex-
t&pid=51806-37132017000100001&Ing=en&ting=en

23. Praca WR, Brandao Matos MC, Magro MC da S, Hermann PR de
S. Perfil epidemiolégico e clinico de vitimas de trauma em um hos-
pital do Distrito Federal, Brasil. Rev Prevencao Infeccao e Saide
[Internet]. 2017 Sep 4;3(1):1. Available from: http:/www.ojs.ufpi.
br/index.php/nupcis/article/view/6219

@ @ DOI: https:/doi.org/10.36489/saudecoletiva.2022v12i82p11766-11781

'Todo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons

24, Carcinoni M, Caliri MHL, Nascimento MS do. Ocorréncia de
Glcera de pressao em individuos com lesdo traumatica da me-
dula espinhal. Rev Min Enferm [Internet]. 2005 [cited 2022 Jun
22];9(1):24-34. Available from: https:/cdn.publisher.gn1.link/
reme.org.br/pdf/v9n1a05.pdf

25. Ham WH, Schoonhoven L, Schuurmans MJ, Leenen LP. Pres-
sure ulcers in trauma patients with suspected spine injury: a pro-
spective cohort study with emphasis on device-related pressure
ulcers. Int Wound J [Internet]. 2017 Feb;14(1):104—11. Available
from: https:/onlinelibrary.wiley.com/doi/10.1111/iwj.12568

26. Silva ML, Oliveira SHS, Diniz ERS, Costa MML, Farias MCAD,
Soares MJGO. Medical conditions and risk associated with pres-
sure ulcers. Int Arch Med [Internet]. 2016;9(48):1-6. Available
from: http:/imed.pub/ojs/index.php/iam/article/view/1514

27.)esus MAP, Pires PS, Biondo CS, Matos RM. Incidéncia de lesao
por pressao em pacientes internados e fatores de risco associa-
dos. Rev Baiana Enfermagem [Internet]. 2020 Oct 5;34. Available
from: https:/portalseer.ufba.br/index.php/enfermagem/article/
view/36587

28. Dutra HS, Reis VN dos. Desenhos de estudos experimentais e
quase-experimentais: definicoes e desafios na pesquisa em enfer-
magem. Rev enferm UFPE line. 2016;10(6):2230-41.

29. Cant RP, Levett-Jones T, James A. Do Simulation Studies Mea-
sure up? A Simulation Study Quality Review. Clin Simul Nurs [In-
ternet]. 2018 Aug;21:23-39. Available from: https:/linkinghub.
elsevier.com/retrieve/pii/S1876139918300707

2022;(12) N.82 = saiidecoletiva 11781



