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AB S T RAC T

Objective: This study assessed compliance with the best practices for pressure injury prevention among ICU
patients at a tertiary hospital in São Paulo, Brazil.

Introduction: Intensive care patients are at a high risk of developing a pressure injury; preventing this requires a
best practice protocol.

Method: This best practice implementation project was developed in a Brazilian tertiary hospital in three phases
following the method proposed by the Joanna Briggs Institute. Ten criteria established based on the best available
evidence were audited and monitored before and after best practice implementation.

Results: The baseline and follow-up audits evaluated 28 patients at each step. A total of 448 h of care were analyzed
using a monitoring camera and medical records. Compliance with all 10 audited criteria increased, with a 50%
reduction in the prevalence of pressure injuries in intensive care. Of the 223 employees, 71% claimed to have some
knowledge of pressure injury prevention, and 66% reported adequate adherence to prevention protocols.

Conclusion: The audit and feedback strategy improved compliance with the criteria. Future audits are needed to
promote the sustainability of evidence-based practice.

Key words: evidence-based practice, ICU, pressure injury, pressure ulcer, prevention
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What is known about the topic?
� Critically ill patients are commonly affected by pressure injuries,

which is considered a healthcare-related adverse event.
� The implementation of multicomponent prevention programs

based on scientific evidence is associated with a reduced
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occurrence of pressure injuries.

What does this article add?
� Best practice implementation for ICU pressure injury prevention in

the context of the coronavirus disease 2019 (COVID-19) pandemic.
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vidence Implementation
� Use of monitoring cameras in care audits.
� Education and engagement strategies for raising awareness
among multiprofessional teams can improve compliance.

Introduction

A pressure injury is localized damage to the skin
and/or underlying soft tissue, usually over a bony

prominence or related to amedical device; it may present
as intact skin or an open ulcer and results from intense
and/or prolonged pressure combined with shear.1

Pressure injuries are considered a global public
health problem and have been widely discussed as
preventable healthcare-related adverse events. Pressure
injury prevention should be addressed carefully, espe-
cially among those who are at greater risk because of
clinical, hemodynamic, or mobility conditions.1,2
1
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Data from a systematic review on the prevalence and
incidence of pressure injuries in ICUs showed that the
cumulative prevalence of pressure injuries in adult criti-
cally ill patients ranged from 16.9 to 23.8% and that the
cumulative incidence ranged from 10 to 25.9%.2 During
the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic, the number of pressure injury
cases increased significantly because of the virus patho-
physiology, overloaded healthcare systems, limited ma-
terial and human resources, increased number of
hospitalizations in ICUs, and the severity and instability
profile of patients with coronavirus disease 2019
(COVID-19).3

Pressure injury prevention in ICUs has been widely
discussed,4–6,12 with studies primarily addressing
aspects related to instability and severity. The
COVID-19 pandemic has further broadened the discus-
sion on the topic, raising more issues on the occurrence
of unavoidable pressure injury.7 Although the scientific
literature already discusses some unavoidable pressure
injuries, no clear and easily applicable criteria in clinical
practice are currently available to define the occur-
rence of unavoidable pressure injuries. Furthermore,
there is a lack of robust research on the contraindica-
tion of some preventive measures given the patient's
severity, such as repositioning a critically unstable
patient.

Considering the magnitude of pressure injury-related
problems, various preventive interventions have been
studied, including the following best practice recom-
mendations for critically ill patients summarized by the
Joanna Briggs Institute (JBI)8:
2

�
 evaluating patients using a valid and reliable tool
such as the Braden scale to determine their pressure
injury risk and developing a prevention plan (grade
A);
�
 performing patient nutritional screening using a
tool and setting calorie goals for those at risk of
pressure injury (grade A);
�
 conducting multiple multiprofessional preventive
interventions for patients at risk of developing
pressure injuries, such as frequently repositioning/
changing decubitus at least every 2 h, using support
surfaces (low pressure or memory foam or alternat-
ing pressure for those at high risk/very-high risk)
and prophylactic dressings (silicone foam) and per-
forming nutritional assessment and intervention
and skin integrity assessments (grade A);
�
 educating patients and their families/caregivers
about the risks and strategies for pressure injury
prevention and treatment (grade A);
�
 inspecting the skin and locations where healthcare
devices are attached to the patient within 2 h of
admission to the ICU and with each repositioning
and shift change for the presence of signs of pres-
sure injury (grade B);
�
 slowly and gradually repositioning critically ill and
unstable patients to enable hemodynamic and ox-
ygenation stabilization. The body position of highly
unstable critically ill patients should be changed
frequently but only slightly to maintain a reposi-
tioning program and to complement regular repo-
sitioning (grade B).
Although the hospital examined in this study had a
pressure injury prevention protocol, pressure injuries
increased during the novel coronavirus pandemic. Be-
fore the pandemic, the prevalence of pressure injuries in
the institution was approximately 5% (March 2020).
During the pandemic, however, the prevalence of pres-
sure injuries reached 15.7% (December 2020). This con-
siderable increase led us to develop a best practice
implementation project for pressure injury prevention.
Objectives
General
This study assessed compliance with best practices for
pressure injury prevention in patients admitted to the
ICU of a tertiary hospital in São Paulo, Brazil.

Specific

�
 Identifying barriers to and strategies for implement-
ing best practices for pressure injury prevention in
critically ill patients.
�
 Identifying healthcare professionals’ knowledge
and beliefs about pressure injury prevention care
in ICU patients.
Methods
This evidence implementation project used the JBI
method9 whose framework is based on an audit and
feedback process, along with a structured approach to
identify and manage barriers to compliance with clinical
best practices. The model involves the following steps:
step 1, establishing a working group and conducting the
baseline audit, according to evidence-based criteria;
step 2, reviewing the results from the baseline audit
and defining and implementing strategies for noncom-
pliant items using the Getting Research into Practice
(GRiP) tool; step 3, conducting a follow-up audit to
assess the results of the interventions to identify any
issues in clinical practice and improve them in subse-
quent audits.
JBI Evidence Implementation
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The project was approved by the Research Ethics
Committee (Comitê de Ética e Pesquisa; CEP) of the
Hospital under opinion number 4.581.515. All measures
were taken to preserve the confidentiality and anonym-
ity of the audit participants.

Study area
Theprojectwas implemented in theadult ICUsofa tertiary
hospital with 523 beds located in São Paulo, Brazil. The
units have 54 adult ICU beds, divided into six wings.
However, because of the COVID-19 pandemic, the num-
ber of beds increased temporarily during the project.
During this period, the ICUs had 85 beds, distributed in
10 wards, with seven wards for patients with COVID-19.
Four wards were chosen for the project – two for COVID-
19 and two for non-COVID-19 patients – totaling 56
audited patients. Approximately 400 professionals – in-
cluding nurses, nursing technicians, physiotherapists,
nutritionists, and physicians – worked in these units.

Step 1: Establishing the working group and
conducting a baseline audit
The project was conducted by three nurses: a stomal
therapist with extensive knowledge on the central
theme of the project; a practice development nurse,
focused on formulating strategies for raising awareness
and training the working group; and a critical care nurse,
focused on process alignments and improvements
throughout the implementation. The core team con-
sisted of three nursing managers, a medical manager,
and a coordinator; two nursing coordinators, one from
physiotherapy and the other from nutrition; four care
leaders; two practice development nurses; two stomal
therapists; and 14 healthcare professionals, members of
the skin reference group (called ‘Skin Champions’). The
activities of the core team are described below:
JB
1)
I Ev
Managers and coordinators: providing administra-
tive support and approving implementation strat-
egies.
2)
 Care leaders: helping in the engagement of the
local team, scheduling training, and supporting
the development and approval of implementation
strategies.
3)
 Practice development nurses and stomal thera-
pists: helping in the audits, compiling data, and
training staff.
4)
 Skin Champions: Multidisciplinary team, active since
mid-2018, working to support prevention activities
in their units. In this project, the group worked on
designing and implementing improvements as well
as training staff and disseminating practices.
idence Implementation
5)
 The baseline audit took place between May and
June 2021, and the follow-up audit was carried out
in October 2021. In both audits, care was observed
in two steps: an indirect observation of care, using
monitoring cameras placed in the beds; and a
direct observation at the bedside, followed by a
retrospective analysis of the medical records to
assess compliance with the JBI criteria.
During thebaselineaudit, theunitmanagershelpedus
to inform all ICU professionals about the start of the
project and disseminate research on difficulties in pre-
venting pressure injuries faced in clinical practice and on
the multidisciplinary team's knowledge on the subject.
We administered two questionnaires using the Google
Formsapplication toassess thepressure injuryprevention
knowledge, beliefs, and values of the entire multidisci-
plinary team in the ICUs. The knowledge questionnaire
wasadministeredafterweadaptedsomevocabulary from
the questionnaire used by Pieper andMott; it was validat-
ed in Brazil by Fernandes, Caliri, and Hass.10 Healthcare
professionals who refused to sign the informed consent
formorwhowereonvacationor sick leaveduring thedata
collection period were excluded from this research on
knowledge, beliefs, and values.

During the baseline audit, the core team was made
aware of the relevance of this work using strategies such
as brainstorming for generating and sharing ideas for
change organized in a diagram.

During this period, Brazil had a high number of
people infected by COVID-19, and 100% of ICU beds
were occupied, 42% by patients with COVID-19.

To the nine criteria recommended by the JBI,8 we
added a tenth criterion addressing whether the patients
remained with floating heels in line with international
guidelines for preventing calcaneus pressure injury,1 an
ongoing problem in the institution.

The audit criteria, sample, and method for measuring
compliancewithbestpractices are summarized inTable1.

Step 2: Designing and implementing strategies
for improving practice (Getting Research into
Practice)
The results from the baseline audit and assessment of
the pressure injury prevention knowledge, beliefs, and
values of the ICU multidisciplinary team were compiled.
The GRiP tool made it possible to identify barriers and
develop strategies to overcome them. The results were
presented to specialty managers, coordinators, and
leaders during four meetings held on Microsoft Teams
and lasting 1h each. After the managers were briefed on
the implementation strategies, four more meetings
were held, this time in person with the Skin Champion
3



Table 1. Audit criteria, sample, and method for measuring compliance with pressure injury prevention
in critically ill patients, São Paulo, 2021

Audit criteria Sample Method for measuring compliance (%) with best practices

1. Patients are assessed using a valid and
reliable tool to determine their risk of PI
and inform the development of a preven-
tion plan.

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when electronic medical records
of the PI risk assessment and prescribed interventions were found.

The practice was considered noncompliant when no such electronic
records of the PI risk assessment were found.

2. Patients undergo skin assessment, includ-
ing inspection of areas with devices (e.g.
tracheal tubes, urinary catheter), within
2 h from admission to the ICU to check
for signs of PI.

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when electronic medical records
of skin assessment performed by the nursing staff within 2 h from
admission to the ICU were found.

The practice was considered noncompliant when no such electronic
records of skin assessment performed by the nursing staff within 2h
from admission to the ICU were found.

3. Skin assessment, including inspection of
areas with devices (e.g. tracheal tubes
and urinary catheter) is repeated at each
repositioning and each shift change to
check for signs of PI.

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when, during the video observa-
tion, the healthcare professional observed the skin around the devices
while repositioning the patient.

The practice was considered noncompliant when, during the video
observation, the healthcare professional did not observe the skin
around the devices while repositioning the patient.

4. Patients undergo nutritional screening
and assessment using a validated screen-
ing and assessment tool.

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when the electronic medical
records showed that the Nutritional Risk Screening 2002 (NRS 2002)
had been performed within 24h from admission to the ICU.

The practice was considered noncompliant when the electronic medical
records did not show that the Nutritional Risk Screening 2002 (NRS
2002) had been performed within 24 h from admission to the ICU.

5. Where required, patients at risk of devel-
oping a PI receive nutritional interven-
tions to meet their caloric needs.

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when the electronic medical
records showed that the patient had reached the nutritional goal, as
assessed by the nutrition staff.

The practice was considered noncompliant when the electronic medical
records did not show that the patient had reached the nutritional
goal, as assessed by the nutrition staff.

6. Patients at risk of developing PIs are laid
down on a constant low-pressure foam
mattress or on an alternating pressure
mattress for those at high-to-very-high
risk.

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when, during the bedside
observation, patients at moderate-to-high risk of developing PIs were
found lying down on an alternating pressure or memory foam
mattress.

The practice was considered noncompliant when, during bedside
observation, patients at moderate-to-high risk of developing PIs were
not found lying down on an alternating pressure or memory foam
mattress.

This criterion was considered nonapplicable to patients at low or no risk
of developing PIs.

7. Stable patients at risk of developing a PI
are repositioned at least every 2 h.

Patients:
Baseline audit¼ 26
Follow-up audit¼ 26
Total¼ 52

The practice was considered compliant when, during the video observa-
tion, the patient was repositioned every 2 h in a 6 h shift.

The practice was considered noncompliant when, during the video
observation, the patient was not repositioned every 2 h in a 6 h shift.

This criterion was deemed not applicable to patients with hemodynamic
instability or with a contraindication for mobilization.

8. Wherever required, patients at risk of
developing a PI receive additional inter-
ventions (e.g. silicone foam dressing).

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when, by direct observation, either
at the bedside or in medical records, patients at a moderate-to-high risk
of developing PIs had a silicone foam dressing in the sacral region.

The practice was considered noncompliant when, by direct observation,
either at the bedside or in medical records, patients at a moderate-to-
high risk of developing PIs did not have a silicone foam dressing in the
sacral region.

This criterion was considered nonapplicable to patients at low risk of
developing PIs and to those with contraindications to the use of
prophylactic dressing, such as diarrhea and/or lesions in the sacral region.

9. Patients and their families/caregivers are
educated on the risks, prevention strate-
gies, and management of PIs.

Patients:
Baseline audit¼ 24
Follow-up audit¼ 24
Total¼ 48

The practice was considered compliant when the medical records
showed that patients, family members, and caregivers had received
guidance on the risks, prevention strategies, and management of
pressure injuries.

The practice was considered noncompliant when the medical records did
not show that patients, family members, and caregivers had received
guidance on the risks, prevention strategies, and management of
pressure injuries.
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Table 1. (Continued)

Audit criteria Sample Method for measuring compliance (%) with best practices

This criterion was considered nonapplicable when the patient was
sedated and unaccompanied.

This criterion was considered nonapplicable to patients who had no
companion or whose companion's access to the ICU was restricted
during hospitalization (e.g. patients with COVID-19).

10. Patients remain with floating heels
(without pressure).1

Patients:
Baseline audit¼ 28
Follow-up audit¼ 28
Total¼ 56

The practice was considered compliant when floating heels were
observed in the video recordings after 2/2 h repositioning using
cushions or pillows.

The practice was considered noncompliant when floating heels were not
observed in the video recordings after 2/2 h repositioning using
cushions or pillows.

PI, pressure injury.
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team, to present the results of the first phase and to
define strategies for increasing compliance with best
practices, gaining support for the change in practices,
and fostering engagement. In all meetings, we sought to
motivate the team in their search for the knowledge,
know-how, and willingness trifecta. For this purpose,
personalized invitations were sent, and reflections on
the problem, patient testimonials, and cost surveys
related to injuries developed in the institution in ques-
tion were presented to the team to promote a reflection
on incorporating the practices in the care routine. The
GRiP strategies are described in the Results section.

Step 3: Follow-up audit after changed strategy
implementation
The follow-up audit used the same criteria as those used
in the baseline audit. The sample had the same number
of patients (28), totaling 56 patients before and after
best practices’ implementation. The profile of the
patients treated at the participating ICUs changed be-
cause, given the decreasing number of new COVID-19
cases, the ICU that was initially intended to treat COVID-
19 patients only was transformed into a general ICU,
treating patients with other diseases.

Analysis
The data were analyzed via automatic reporting using
JBI PACES software. A descriptive analysis of the data on
the professionals’ knowledge, beliefs, and values was
performed using a Microsoft Excel spreadsheet, calcu-
lating the percentages of hits in each answer.

Results
Theresultsarepresentedfollowingthestepsof theproject.

Step 1: Baseline audit
The results of the baseline audit are presented in the
graph shown in Fig. 1, using PACES version 0.0.11/2021
(JBI, Adelaide, South Australia, Australia).
JBI Evidence Implementation
None of the audited criteria reached 100% compli-
ance. Criterion 1 had the highest percentage of compli-
ance (93%). The criterion with the lowest compliance
rate in the baseline audit was criterion 9, related to
patient and family/caregiver education on risks, preven-
tion strategies, and pressure injury management, with
20% compliance.

Criteria 6 and 8 reached 72 and 78% compliance,
respectively. Criteria 4 and 5 related to nutritional as-
sessment (criterion 4) and caloric goals showed 68 and
57% compliance, respectively.

Criterion 10, which assesses the proper positioning of
the calcaneus, had 50% compliance, and repositioning
stable patients at risk of developing pressure injuries at
least every 2 h (criterion 7) had 37% compliance.

Data related to skin assessment include two criteria:
whether patients undergo skin assessment, including
inspection of areas with devices within 2 h of admission
to check for signs of pressure injury (criterion 2) and
whether this assessment is repeated at every reposition-
ing and every shift change to check for pressure injury
signals (criterion 3). The compliance results were 57% for
criterion 2 and only 29% for criterion 3.

The results found in the 223 responses about knowl-
edge, beliefs, and values show that 71% of the partic-
ipants claimed to have some type of knowledge about
pressure injury prevention. Most (62%) participants be-
lieved that adherence to the pressure injury prevention
protocol in ICUs was adequate, and 74% of the partic-
ipants stated that pressure injury prevention measures
were clear and well disseminated. In the individual
analysis, 66% of the sample reported having adequate
adherence to prevention protocols.

On pressure injury prevention in ICU patients, 78% of
the healthcare professionals understand that these
lesions are avoidable, and 92% believe that the use of
protective dressings is an effective tool for reducing the
risk of developing a pressure injury. Regarding themobil-
ity of critically unstable patients, 64% of the healthcare
5



Criteria legend:
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1. Pa�ents are assessed using a valid and reliable tool (i.e. Braden Scale for Predic�ng Pressure Sore Risk) to determine their risk of pressure injury and inform the development of a 
preven�on plan.
2. Pa�ents undergo skin assessment, including inspec�on of areas with devices (e.g. tracheal tubes, urinary catheter), within two hours of admission in cri�cal care to check for signs 
of pressure injury.
3. Skin assessment including inspec�on of areas with devices (e.g. tracheal tubes, urinary catheter) is repeated at each reposi�oning and each shi� change to check for signs of 
pressure injury.
4. Pa�ents undergo nutri�onal screening and assessment using a validated screening and assessment tool.
5. Where required, pa�ents at risk of developing a pressure injury receive nutri�onal interven�ons to achieve their caloric requirements.
6. Pa�ents at risk of developing a pressure injury are on a constant low-pressure support foam ma�ress or alterna�ng pressure support ma�ress for those who are at high or very high 
risk.
7. Stable pa�ents at risk of developing a pressure injury are reposi�oned at least every two hours.
8. Where required, pa�ents at risk of developing pressure injury receive addi�onal interven�ons (e.g. silicone foam dressing, heel protector).
9. Pa�ents and their families/carers receive educa�on about the risks, preven�on strategies and management of pressure Injuries.
10. Heel offloading

Figure 1. Rate of compliance with best practice criteria for pressure injury prevention at the baseline audit (%). São Paulo,
2021.
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 on 07/18/2023
professionals stated that repositioning in bed was possi-
ble, 30%denied this possibility, and 6%didnot knowhow
to express an opinion.

The main limitation identified by the participants was
other staff members’ difficulty in adhering to pressure
injury preventive measures (28.7%), followed by the lack
of time caused by the excessive number of activities
(26.4%) and insufficient knowledge about prevention
strategies specifically aimed at critical ill patients
(14.8%). Other difficulties listed by the healthcare pro-
fessionals include the hemodynamic instability of
patients (11.2%), the unavailability of human resources
(9.4%), the low achievement rate of nutritional goals
(0.9%), patient nonadherence with proposed actions
(0.9%), lack of participation among nurses (0.4%), and
lack of interest among leaders (0.4%). When healthcare
professionals were asked about the education strategies
that should be followed for pressure injury prevention in
critically ill patients, 66.4% listed quick education actions
within the ICU, 39% indicated face-to-face training,
31.8% proposed keeping brochures at the bedside or
in ICU discussion groups, and 23.8% suggested
distance training.
6

Step 2: Best practice implementation and
strategies for overcoming barriers
The barriers, GRiP strategies, and results from the actions
are described in Table 2.

Step 3: Follow-up audit
The postimplementation follow-up audit was con-
ducted from 4 October to 12 October 2021, with 28
patients, as in the baseline audit. Unlike the baseline
audit, however, the follow-up audit required the inclu-
sion of patients from another wing of the ICU, given the
low occupancy of the project wards. In addition, the
patient profile changed from patients with COVID-19 to
patients with other conditions.

The results regarding compliance with pressure inju-
ry prevention best practice criteria from the follow-up
audit, with a comparison with the data from the baseline
audit, are presented in Fig. 2.

Compliance increased across all best practice criteria
for pressure injury prevention. Two criteria (1 and 8)
reached high compliance (i.e. 100% compliance) in the
follow-up audit. Compliance with criterion 6 increased
from 10 to 82%. Criteria 4 and 5 attained 76 and 85%
JBI Evidence Implementation



Table 2. Expected barriers and strategies for implementing best practices in pressure injury prevention,
related to the work process at the Sírio-Libanês Hospital (HSL)/SP, Brazil.

Barrier Strategy Resources Outcomes

Delay in starting the project
and implementing improve-
ments because of the
COVID-19 pandemic

Raising the awareness of ICU
managers and coordinators of
multidisciplinary teams by pre-
senting the project and con-
textualizing the problem

Virtual meetings were held with
leaders of the multidisciplinary
team using the Microsoft Teams
tool.

The leaders were authorized to
start the project after reason-
ably balancing changes result-
ing from the pandemic and a
commitment to help meet
managerial and educational
demands.

Multiprofessional team resistant
to best practice implementa-
tion

Four awareness-raising meetings
with the ‘Skin Champions’ team
to present the project and
ideas for improving practice

Meetings with the ICU medical
team to present the project

In-person meetings were held after
sending personalized invitations
to promote engagement and
recognition.

Banner and brainstorming techni-
ques were used to capture ideas.

An overview of PI in the institution
and opportunities for improve-
ment were presented.

The participants provided 68
suggestions for improvement
actions.

Action plans were designed based
on the meetings.

The physicians were engaged in PI
prevention and helped to imple-
ment improvements.

Absence of guidelines related
to the education of patients,
families, and caregivers on
PI risks, prevention strate-
gies, and management

Meeting with the departments of
marketing, patient experience,
and the Quality Institute for
the construction of education-
al material.

Raising the teams’ awareness of
the importance of patient and
family education in PI preven-
tion during training sessions

A prototype for patient/family edu-
cation was built and sent to the
marketing department to devel-
op adequate material according
to institutional standards

The marketing department is con-
tinuing the project.

Absence of care guidelines for
repositioning unstable
patients

Meeting with the leaders of the
ICUs and with multiprofes-
sional team to design guide-
lines for bedside decision-
making.

The Lucidchart digital platform was
used to develop the guideline

An unstable patient mobilization
algorithm was designed.

�Currently undergoing validation
by the team and plan-to-study-
act (PDSA) application

Absence of systematic periodic
training on PI prevention in
critically ill patients

Organization of distance training
on best practices in PI preven-
tion, classification, and care.

Preparation of an educational re-
source included in a digital plat-
form of training on PI prevention
practices in critically ill patients
for nurses, nutritionists, and
physical therapists

65% of the healthcare profes-
sionals participated in the
training.

The training was incorporated
into the training program for
future hires.

High number of recently hired
ICU professionals (pandemic)

‘No-pressure workshop’. ’No-pressure workshop’, a 1 h,
hands-on meeting for dissemi-
nating PI prevention best prac-
tices, through realistic simulation
and storytelling

Approximately 70 meetings were
held to train 81% of the health-
care professionals (nurses and
physical therapists).

Unavailability of cushions for
repositioning

Presentation to leaders of the
results from the tests of mate-
rials available on the market
and benchmarking with other
services.

Presentation to the leaders of
the budget analysis for pur-
chase approval.

Funds were provided to purchase
heel dressing and offloading
devices.

An amount of approximately R
$50 000 was invested

60 cushions for maintaining a
patient in a lateral side lying
position (258),

10 pressure-relieving cushions
(108) and 20 heel pillows were
purchased.

Inability of the multidisciplinary
team to access information
on the nutritional goal in
electronic medical records

Meeting with the nutrition and
Information Technology (IT)
staff of the hospital.

The IT staff was asked to provide
all professionals in the multidisci-
plinary team with access to
patients’ nutritional goal results.

All healthcare professionals on
the ICU multidisciplinary teams
gained access to patients’
nutritional goal results.

Absence of structured tem-
plates for recording skin
conditions on admission and
outdated nomenclature in
electronic medical records

Meeting with the IT and stomal
therapy staff

The IT staff was asked to standard-
ize the nomenclature on skin
assessment in the electronic
medical records and to create
specific templates

Compliance with skin assessment
records within 2h from ICU
admission increased.

COVID-19, coronavirus disease 2019; PI, pressure injury.
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Criteria legend:

Critério 10

Critério 9

Critério 8

Critério 7

Critério 0

Critério 5

Critério 4

Critério 3

Critério 2

Critério 1

Baseline

0% 20% 40% 60% 80% 100%

Follow up

1. Pa�ents are assessed using a valid and reliable tool (i.e. Braden Scale for Predic�ng Pressure Sore Risk) to determine their risk of pressure injury and inform the development of a 
preven�on plan.
2. Pa�ents undergo skin assessment, including inspec�on of areas with devices (e.g. tracheal tubes, urinary catheter), within two hours of admission in cri�cal care to check for signs 
of pressure injury.
3. Skin assessment including inspec�on of areas with devices (e.g. tracheal tubes, urinary catheter) is repeated at each reposi�oning and each shi� change to check for signs of 
pressure injury.
4. Pa�ents undergo nutri�onal screening and assessment using a validated screening and assessment tool.
5. Where required, pa�ents at risk of developing a pressure injury receive nutri�onal interven�ons to achieve their caloric requirements.
6. Pa�ents at risk of developing a pressure injury are on a constant low-pressure support foam ma�ress or alterna�ng pressure support ma�ress for those who are at high or very high 
risk.
7. Stable pa�ents at risk of developing a pressure injury are reposi�oned at least every two hours.
8. Where required, pa�ents at risk of developing pressure injury receive addi�onal interven�ons (e.g. silicone foam dressing, heel protector).
9. Pa�ents and their families/carers receive educa�on about the risks, preven�on strategies and management of pressure Injuries.
10. Heel offloading

Figure 2. Rate of compliance with best practice criteria for pressure injury prevention in baseline and follow-up audits (%).
SP, Brazil, 2021.

A d O Ramalho et al.

D
ow

nloaded from
 http://journals.lw

w
.com

/ijebh by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 07/18/2023
compliance, respectively. Criteria 7 and 10 reached 58
and 73% compliance. The data on criterion 2 showed
80% compliance, and that on criterion 3, which includes
an inspection of areas with devices, showed 50% com-
pliance. Criterion 9, which addresses patient and family
education, had the lowest compliance rate in the follow-
up audit (21%). Associated with the improvement in
adherence to best practices, the general indicator of
pressure injury prevalence in the institution decreased
by approximately 50% between the month before the
beginning of the actions (June 2021; 13.2%) and the last
collection performed after the measures were imple-
mented (November 2021; 6.7%). In addition, the most
serious pressure injury indicator decreased significantly,
to an extent more than or equal to the decrease in step
2, from June to November [between before and after
8

project implementation, from June 2021 (12%) to No-
vember 2021 (4.1%)], as shown in the graph in Fig. 3.

Discussion
Although the study hospital had a pressure injury pre-
vention culture, and 96% of the healthcare professionals
reported having knowledge on the subject, the findings
of the baseline audit showed a low rate of compliance
with several criteria, which demonstrates weak adher-
ence to preventive strategies.

Among the 10 audited criteria, only criterion 1, related
to the use of a validated pressure injury risk assessment
tool, showedhigh compliance. The risk assessment tool is
applieddaily using theBraden scale, in addition to several
other interventions in thenursing therapeutic plan,which
contributed to the level of compliance.
JBI Evidence Implementation



Figure 3. ICU-acquired pressure injury prevalence indicator (%). SP, Brazil, 2021.

IMPLEMENTATION PROJECT

D
ow

nloaded from
 http://journals.lw

w
.com

/ijebh by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 07/18/2023
However, the criteria regarding the required comple-
tion of electronic medical records, such as criteria 2 and 4
– which involve recording the skin assessment within 2h
from admission to the ICU and the nutritional assessment
using a validated tool, respectively – showed low com-
pliance. The analysis of this low compliance showed that
the skin assessment was not included in the new elec-
tronic medical patient record in the nursing physical
examination and that the nutritional assessment was
performed by nutritionists but was not visible to the
multidisciplinary team. With the assistance of the IT staff,
the electronic record templates and nutritional assess-
ment reports were adjusted, and the team was retrained.
In a recent implementation project11 on pressure injury
prevention in patients with lung disease conducted in
Taiwan, these criteria showed better compliance than in
our study because problems related to electronicmedical
and information records limited our ability to achieve
better results.

A key activity in ICUs is the mobilization of unstable
patients. Although 64% of the healthcare professionals
stated that they believed that unstable patients could be
mobilized, many professionals reported discomfort and
difficulty in performing the mobilization of critically ill
patients because of the absence of clear criteria on
indications, contraindications, and how to perform this
care. Such data corroborate the low compliance with the
criteria related to repositioning (criteria 3, 7 and 10)
(Annex I, http://links.lww.com/IJEBH/A106).

The impasses identified by the team about this issue
are in line with the scientific literature, which still lacks
JBI Evidence Implementation
practical recommendations for unstable patient mobi-
lization. However, several recommendations are already
available, mainly addressing slow and gradual mobili-
zation.1,12

On the basis of this result, a repositioning decision-
making algorithm for cases of serious or potentially fatal
risks in patient handlingwas developed by the team,with
evidence-based care recommendations.12 As the algo-
rithmwas still under development, in the audit, criterion7
was deemed not applicable to unstable patients at a fatal
risk for repositioning, who were hence removed from the
total sample of patients for this criterion.

After the preliminary version of the algorithm was
prepared, the algorithmwas PDSA-tested by ICU special-
ists and applied in a simulated environment. Currently in
its final validation step, the algorithm will be made
available in the ICU beds, and the teams will be trained
in its use. The idea of designing the algorithm with the
multidisciplinary team aimed at engaging them because
the decision to reposition an unstable patient encom-
passes the entire care team, and at least five professio-
nals are required at the bedside to reposition a patient,
an operation that relies heavily on the expertise of
nurses, physicians, and physical therapists.

Another strategy for improving compliance with
criterion 7 was the repositioning schedule, which was
implemented at the bedside and updated by employees
with each change in position. The material was prepared
using low technology; however, the adherence of the
teams was low. For this reason, in agreement with the
local managers, this pilot was discontinued.
9
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To optimize the use of mattresses appropriate to the
patient's risk, all mattresses in the institution were
identified in order to relocate those indicated for
patients at high risk of pressure injury, which was not
possible for logistical reasons. After meetings were held
on the subject, the manager purchased new mattresses,
to be made available in early 2022.

The criterion with the lowest compliance in both
audits was patient and family education on the risk of
pressure injuries. The practice was considered compliant
when the electronic medical records showed that
patients, family members, and caregivers had been
educated on the risks, prevention strategies, and man-
agement of pressure injuries. Despite the institutional
form for planning education and hospital discharge
preparation, we identified nonadherence to this process
in intensive care.

Including the patient and family in care is known to
improve safety and adherence to hospital risk mitigation
measures.13 Thus, in addition to focusing on this issue in
training and retraining on the importance of recording
education in the discharge plan, a patient and family
education folder was prepared at the request of the care
team (Annex II, http://links.lww.com/IJEBH/A107). The
layout by the marketing team and content validation by
the patient experience team are currently being final-
ized. After this process, the folder will be made available
in electronic format on the patient portal. A key point of
the audit in the COVID-19 ward was that criterion 9 was
not applicable because no companion was allowed and
the patients were sedated.

Educational interventions are known to be crucial for
promoting improvements in hospitals. Our findings are in
linewith thescientific literature,which indicatesdivergent
pressure injury prevention knowledge and attitudes.14 In
light of this evidence and in view of the findings of the
baseline audits, the working group focused most of its
actions on raising awareness among everyone and on the
collective development of risk-mitigation measures and
adherence to prevention measures.

Considering these interventions, the results of the
follow-up audit show improvements in all audited crite-
ria, but there is still a long way to go before reaching at
least 80% compliance in all recommended items.

A strength of this implementation project was the
use of video cameras to observe most practices, espe-
cially the critical patient repositioning routine. The
images were retrospectively audited, and 8h of care
were monitored for all 56 patients, totaling 448 h of
observation. This is an innovative process, given the
possibility of capturing and analyzing large volumes of
observations and minimizing bias arising from direct
10
inspection, such as having another professional observ-
ing the care, which can change practice; this tendency of
some people to work harder and perform better when
they participate in an experiment and know they are
being audited/observed is known as the ‘Hawthorne
effect’.15 The health literature does not often cite the use
of continuous remote video auditing to improve quality,
but a clear and long-term observation of the clinical
setting ensures the reliability of the findings, in both the
baseline and follow-up audits.

As a lesson learned during the pandemic, we under-
score the use of technological resources to connect
patients with their families, because of the imposed
isolation, and of teleservices to reduce the number of
professionals in direct contact with the patient. In a
study conducted in a large United States hospital,16 the
nurse team evaluated wounds using teletechnology in
iPad form, thereby identifying pressure injury trends and
patterns and introducing real-time care adjustments.
Thus, in this implementation project, we highlight the
key role of technological resources in supporting patient
evaluation and care audits, with as little bias as possible.

Limitations
The COVID-19 pandemic was the main limiting factor of
this project because we were experiencing one of the
largest pandemics in history while conducting this
study. During this period, healthcare professionals were
inevitably overworked, patient and care profiles
changed, and no family members or companions were
allowed in the ICU, amongmany other new contributing
factors. Coupled with all these issues, frontline employ-
ees experienced several emotional impacts, burnout,
physical exhaustion, and worsened sleep quality and
stress levels, aspects that can adversely impact their
performance, as described in the scientific literature.17

Conclusion
This project was implemented during one of the largest
pandemics in modern history, which was the main
challenge faced by the implementation team. The
results demonstrate that the JBI implementation model
improved adherence to best practices in pressure injury
prevention among critically ill patients. This increased
adherence to recommended practices and imple-
mented innovations decreased pressure injury preva-
lence indicators and the severity of their staging at the
institution. These findings confirm that providing evi-
dence-based care improves care quality and minimizes
healthcare risks. Future audits will be required to review
and improve compliance with best practices and to
promote evidence-based practice sustainability.
JBI Evidence Implementation
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