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patient harm

Still more to do to improve
perioperative safety and prevent

Above all else, the raison d’étre of the perioperative nurse is to
maintain surgical asepsis and patient safety. However, despite
all current efforts, there is still an unacceptably high number of

our patients experiencing preventable adverse events. A recent
systematic review found that 20 per cent of surgical patients are
harmed during their hospital stay, with 50 per cent of these harms
judged as wholly preventable'. This equates to approximately
200000 Australian patients suffering injury or death each year
because of unsafe and poor-quality surgical care.

The latest Australian Institute of
Health and Welfare report draws
attention to the epidemic of adverse
events associated with surgery”.

The report highlights Australia’s
inferior performance on key
performance indicators compared
to other member countries of

the Organisation for Economic
Co-operation and Development
(OECD). For example, our incidence
of unintentionally retained surgical
items is 63 per cent higher, deep
venous thrombosis following hip
and knee surgery is 86 per cent
higher and post-operative pulmonary
embolism is more than double

(211 per cent higher).

One of the most significant
preventable adverse events related
to the quality of our perioperative
care is surgical site infections (SSIs).
In Australia, 3.6 per cent of patients
experience an SSI, accounting for
over one-quarter of all hospital-
acquired infections (HAIs)®. These
infections are associated with
significant adverse post-operative
outcomes for the patient, family and
health service. They lead to extended
hospital stays, higher readmission
rates and increased health care
costs, not to mention the emotional,
physical and financial burden to
patients”.

The most egregious preventable
adverse events are called ‘sentinal’
events in Australia and ‘never’ events
in many other countries. Sentinel
events are a subset of adverse events
that are 1) wholly preventable, 2)
independent of a patient’s overall
health condition and 3) result in
serious patient harm or death.
Sentinal events indicate deficiencies
in hospital systems and processes
that represent compromised quality
of care and patient safety. You will
see that many of the listed sentinal
events are related to perioperative
care in acknowledgment of the high
volume, high-risk environment.

Historically, states and territories
interpreted and reported these
events differently, requiring caution
when interpreting the data (see
Table 1). In 2019, the Sentinel Events
Review Steering Committee was
convened to revise the list and
standardise reporting. The revised
list (see box) contains ten events: five
are as previously listed, three replace
‘procedures involving the wrong
patient or body part’, and two are
new, were not previously listed - ‘use
of physical or mechanical restraint
resulting in serious harm or death’
and ‘use of an incorrectly positioned
oro- or nasogastric tube resulting in
serious harm or death’. Two events
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Table 1: Australian sentinal event data 2015 to 2019

Selected sentinel event 2015 2016 2017 2018 2019

Procedures involving the wrong patient or body part resulting in death
or major permanent loss of function
Suicide of a patient in an inpatient unit 30 28 20 24 17
Retalngd instruments or cher material after surgery requiring re- 35 26 ” 58 )8
operation or further surgical procedure
Intravascular gas embolism resulting in death or neurological damage 5 4 3 3 1
Haemolytic blood transfusion reaction resulting from ABO (blood 1 5 0 5 0
group) incompatibility
Medication error leading to the death of a patient reasonably believed

. . . 14 7 10 16 12
to be due to incorrect administration of drugs
Maternal death associated with pregnancy, birth or the puerperium 9 9 7 2 6
Infant discharged to the wrong family 0 0 0 1 0

Total 101 82 65 80 65

previously listed are not included

Revised sentinal event list 2020 in the revised list - ‘maternal death
) ) associated with pregnancey, birth or
1. Surgery or other invasive procedure performed on the the puerperium’ and ‘intravascular
wrong site resulting in serious harm or death gas embolism resulting in death or

2. Surgery or other invasive procedure performed on the neurological damage”.

wrong patient resulting in serious harm or death Many perioperative nurses have
) ) ) heard the saying, ‘the standard you
3. Wrong surgical or other invasive procedure performed on a walk past is the standard you accept’.
patient resulting in serious harm or death This saying eloquently sums up the

challenge of overcoming normalised
deviance. Normalisation of deviance
is a phenomenon where individuals
and teams deviate from what is

4. Unintended retention of a foreign object in a patient after
surgery or other invasive procedure resulting in serious
harm or death

5. Haemolytic blood transfusion reaction resulting from ABO known to be an acceptable standard
incompatibility resulting in serious harm or death until the adopted way of practice
becomes normalised (Figure 1). The
6. Suspected suicide of a patient in an acute psychiatric unit Chernobyl nuclear accident and the
or acute psychiatric ward NASA Challenger and Columbia Space

Shuttle disasters are two infamous

7. Medication error resulting in serious harm or death examples where incremental

8. Use of physical or mechanical restraint resulting in serious deviation from acceptable practice
harm or death resulted in total catastrophe. In
the perioperative environment,
9. Discharge or release of an infant or child to an normalised deviance eventually leads
unauthorised person to serious adverse events.
10. Use of an incorrectly positioned oro- or nasogastric tube The safety of our patients is a
resulting in serious harm or death collective responsibility that requires

us to work together to create a safe
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Figure 1: Development of
normalised deviance

environment. Two programs that
have frequently been used in other
countries to promote teamwork and
safety culture are TeamSTEPPS® and
CUSP®,

TeamSTEPPS (Team
Strategies and Tools to
Enhance Performance and
Patient Safety)

TeamSTEPPS® is an evidence-based
program aimed at optimising
performance among health care
teams, enabling them to respond
quickly and effectively to whatever
situations arise. It was developed in
the USA by the Agency for Healthcare

Research and Quality and the
Department of Defense to improve
collaboration and communication.
The TeamSTEPPS program addresses
four teachable-learnable skills:
communication, leadership, situation
monitoring and mutual support.
TeamSTEPPS is freely available
online, including individual modules
related to the perioperative setting.

CUSP (Comprehensive Unit-
based Safety Program)

The Comprehensive Unit-based
Safety Program (CUSP) is a method
that can help clinical teams make
care safer by combining improved
teamwork, clinical best practices

and the science of safety. The Core
CUSP toolkit gives clinical teams the
training resources and tools to apply
the CUSP method and build their
capacity to address safety issues.

A perioperative-specific toolkit is
freely available online to help clinical
teams adopt the CUSP method

to make care safer. The toolkit is
modular, and each module includes
teaching materials, resources to
support change, facilitator notes,
presentation slides, tools and videos.

| encourage you to explore these and
other similar programs to improve

teamwork and perioperative safety
and welcome you to share your
experiences with your colleagues
here in the Journal of Perioperative
Nursing.
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Multidisciplinary simulation
training for perioperative teams:
An integrative review

Abstract
Background

The perioperative environment is a high-risk and complex area and the
provision of safe, high-quality surgical care requires a multifaceted approach
provided by multidisciplinary health care teams. However, it is reported that
the multidisciplinary nature of perioperative teams can present barriers to
patient safety through ineffective teamwork, ineffective collaboration and/
or ineffective communication. Multidisciplinary simulation training creates
realistic situations in safe environments to allow perioperative teams

to improve teamwork and communication alongside the technical skills
needed to manage emergency situations. This integrative review critically
examines and reports the effects of multidisciplinary simulation training on
perioperative teams and highlights the actual and potential advantages and
disadvantages of such training.

Method

A structured integrative literature review process was undertaken yielding 14
key articles that were critically appraised and examined for emergent ‘themes’.

Results

Multidisciplinary simulation training improved communication, teamwork,
teamwork behaviours and teamwork attitudes between multidisciplinary
perioperative team members. Overall, improvements in communication and
teamwork correlated with improvements in perioperative patient safety.
Despite the numerous benefits of multidisciplinary simulation training

there are notable barriers to the implementation of such training programs.
Multidisciplinary simulation training can be costly to set up and time
consuming to facilitate. However, overall increases in patient safety offset the
cost of simulation training and time-based barriers can be reduced by running
simulation training in conjunction with existing education programs.

Conclusion

Multidisciplinary simulation training improved communication and teamwork
among perioperative teams and this method of training is recommended
overall within perioperative units. However, there were notable gaps within the
literature, and further research involving multidisciplinary perioperative teams
within Australian perioperative units should be conducted to gain a greater
insight into the presence of multidisciplinary simulation training and the
effects of such training.

Keywords: simulation training, multidisciplinary, interprofessional,
interdisciplinary, perioperative, operating room, theatre
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Introduction

Perioperative services are an
essential part of health care,
providing optimal health outcomes
for patients through surgical and
diagnostic procedures'”. Perioperative
care can be a high-risk and complex
process and the provision of safe,
high-quality surgical care requires a
multifaceted approach provided by

multidisciplinary health care teams’.

Multidisciplinary perioperative
teams consist of nurses, surgeons,
anaesthetists and, depending

on patient needs, may involve
other health care professionals’®’.
During all stages of perioperative
care, multidisciplinary teams are
expected to work interdependently
and collaboratively to meet the
needs of the patient’. However,
the multidisciplinary nature of
perioperative teams can present
specific barriers to patient safety -
mainly through ineffective teamwork,

collaboration and/or communication®.

In perioperative emergency situations
ineffective teamwork, collaboration
and communication increases

the likelihood of adverse health
outcomes for the perioperative
patient”, Multidisciplinary
simulation training has been
identified as a method of training
which can improve teamwork and
communication within perioperative
teams*'. The origins of simulation
training can be traced back to the
aviation industry, for the same
reasons that it has been adopted

in health care, and it is interesting
to note that anaesthetists were the
early adopters of this method of
training'". Simulated scenarios, often
based on perioperative emergencies,
are widely needed to allow the
multidisciplinary perioperative team
to learn, practice and improve the
technical and non-technical skill
required to manage perioperative
emergencies’. With this in mind, the
aim of this paper is to explore the

effectiveness of simulation training
for multidisciplinary perioperative
teams and identify potential gaps

in practice through undertaking an
integrative review of the research
literature examining multidisciplinary
simulation training in the
perioperative setting.

Background

Multidisciplinary teams

Multidisciplinary perioperative
teams consist of professionals

from multiple disciplines such as
surgeons, anaesthetists, anaesthetic
technicians, theatre technicians

and nurses®®. Unfortunately,

the multidisciplinary nature of
perioperative teams can present
barriers to safe patient care, as a
result of disciplinary ‘silos’, hierarchy
and professional rivalries®””,

These barriers are confounded by
differences in clinical expertise,
individual experiences and differing
priorities for care’. Additionally,
individual team members are
continually changing due to rostering
and transient workforces®. All of
these factors combined reduce team
effectiveness and perioperative
patient safety”.

Multidisciplinary simulation
training

Multidisciplinary simulation training
is a teaching technique whereby
scenarios are created to represent
realistic clinical situations to allow
professionals to practice, learn, test
or evaluate human actions, physical
systems and processes®. Simulated
scenarios are developed from
relatively uncommon emergency
events allowing perioperative teams
to learn how to manage these
events without causing harm to
patients**!°" Simulation training
may occur within the environment in
which the perioperative team would
normally work or be conducted

in dedicated simulation centres'.
However, for learning to be effective
the environment in which simulation
training takes place needs to reflect
the clinical environment to provide
participants with realistic and
dynamic feedback ',

Non-technical and technical
skills

Perioperative care requires the use
of both non-technical and technical
skills to facilitate safe patient care,
and failures in either have been
associated with sentinel events
within health care'". Non-technical
skills encompass interpersonal and
cognitive aspects such as teamwork,
collaboration, situational awareness,
decision-making, problem-solving,
task management, leadership and
communication”®”»?_ Technical skills
relate to the physical motor skills
required to perform specific clinical
tasks, for example, performing a
surgical procedure or inserting an
endotracheal tube™”. Technical skills
also refer to the clinical knowledge
needed to perform specific tasks
related to patient care™”. Simulation
training provides a platform in which
technical skills rarely used in clinical
practice can be practiced without
causing patient harm™",

Teamwork and communication

are the non-technical skills

focused on predominantly during
multidisciplinary simulation training?”.
Effective communication within
perioperative multidisciplinary
teams is essential for collaboration,
task management, leadership and
teamwork'®>4» Social dynamics,
heightened emotions in stressful
situations and unclear messages all
cause ineffective communication
within multidisciplinary perioperative
teams’”®. This can be confounded

by differences in communication
training between the different
disciplines within health care®”.
Teamwork requires multidisciplinary
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perioperative team members to work
dynamically, interdependently and
collaboratively while undertaking
specific roles to achieve shared
goals™?**, All non-technical skills

are interrelated, and inadequate
levels of non-technical skills within
multidisciplinary perioperative teams
pose a significant risk to patient
safety' .

Methods

Integrative review

A systematic process was used

to conduct a detailed search of
databases to identify current
research literature related to
perioperative simulation training.
The review was integrative in that it
drew upon, compared and contrasted
both qualitative and quantitative
studies (no mixed method studies
were reported) to provide insight into
multidisciplinary simulation training
through the identification, summary
and critique of themes”*°.

Databases

To conduct a critical appraisal of the
literature, a systematic search of

the following electronic databases
was conducted*?. Databases were
searched with a linear approach
beginning with PubMed, EBSCOhost
and lastly Ovid. EBSCOhost was used
to search CINAHL, Academic Search
Ultimate, Australian/New Zealand
Reference Centre Plus, Health Source:
Nursing/Academic Edition, Medline
and Medline Complete. Ovid was
used to search UTAS Journal@Ovid,
Joanna Briggs Institute EBP Database,
Embase, Ovid Emcare and Ovid
Medline all.

Key terms

To ensure a focused search of
the literature, key terms were
drawn from the research topic
using the University of Tasmania’s

Table 1: Concept table

Group One Group Two Group Three
Sigraui;i:;n multidisciplinary peri*operative
AND OR AND OR
interdisciplinary operating room
OR OR
interprofessional theatre

concept table template. The

key terms ‘simulation training’,
‘multidisciplinary’, ‘interprofessional’,
‘interdisciplinary’, ‘perioperative’,
‘operating room’ and ‘theatre’ were
divided into three groups (Table 1).
The asterisk truncation symbol was
applied to retrieve all variables

of the key term ‘perioperative’™.
Additionally, the following Medical
Subject Headings (MeSH) terms
were exploded and combined with
major concepts within PubMed and
Ovid™. ‘Interdisciplinary studies’,
‘simulation training’ and ‘operating
rooms’ MeSH terms were exploded
and combined with major concepts
within PubMed. ‘Simulation training’,
‘high fidelity simulation training’,
‘patient simulation’ and ‘operating
room’ were selected as MeSH terms

and major concepts within Ovid and
exploded. Key terms and MeSH terms
were combined within group one, two
and three with the Boolean operator
OR, and each group were combined
with the Boolean operator AND*.

Inclusion and exclusion
criteria

Inclusion and exclusion criteria
(Table 2) were set to focus the search
strategy, producing literature closely
aligned to the key terms***, Articles
were accepted if they included
simulation-based training for
multidisciplinary perioperative teams
consisting of nurses, anaesthetists,
surgeons and/or students from any
of those disciplines. The location

of simulation training could occur

Table 2: Inclusion criteria

Inclusion criteria Exclusion criteria

Simulation-based team training Simulation training conducted
in emergency departments and
intensive care units

Multidisciplinary team members
from anaesthetic, surgical and
perioperative nursing professions

Simulation training involving animal
models, virtual reality and actors

Simulation-based training facilitated | Abstracts

in situ or off-site

Full-text articles Literature, narrative and integrative

reviews

Articles publish after 2010 Historical papers

Articles written in English Editorials

Primary research articles
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EBSCOhost search of CINAHL,
E Search of Ac;demic Search Ultimate, Ovid segrch of UTAS.
*é PubMed Australian/New Zealand Refererjce Jogrnal@Owd, Joanna Briggs
= database Centre Plu;, Hee.llf[h Sourcg: Nursing/ In§t|tute EBP Databgse, Em.base,
s (n=180) Academic Edition, Medline and Ovid Emcare and Ovid Medline all
o : Medline Complete (n=582).
(n=256).

Total records

(n=1018).
on
o= .
= Duplicates
3 (n=436)
g N/ '

Records after duplicates removed
(n=582).

Records removed because they were

not full text (n=241), publish date was

more than ten years ago (n=93), they
were not in English (n=2).

Article titles and abstracts screened
for eligibility
(n=246).

Articles excluded because titles and
abstracts lack the presence of a
majority of the key terms (n=215).

Eligibility

Full text assessed for eligibility
(n=31).

Articles excluded: interdisciplinary
training was not simulation-
based (n=1), literature, narrative or
integrative reviews (n=9), editorials
and historical perspectives (n=4),
animal models, actors or virtual
human technology (n=3).

N/

Studies included in the
integrative review
(n=14).

=
=)
)
=
O
=

Figure 1: PRISMA flow diagram
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in situ or be conducted off-site
provided the training location
emulated the perioperative setting.
Articles were included if they were
less than ten years old, were full
text, written in English and primary
research. Articles were excluded if
they were abstracts only, literature,
narrative and integrative reviews or
were historical papers and editorials.
Articles were excluded if simulation
training involved animal models,
virtual simulation or used actors as
members of the multidisciplinary
team.

Results

The search results are presented in
a PRISMA flow diagram (Figure 1). A
total of 1018 records were obtained
and reduced to 582 when duplicate
studies were removed. A further 241
records were removed because they
were not full text, 93 records removed
because they were older than ten
years and two records removed
because they were not in English.
The titles and the abstracts of the
remaining 246 records were assessed
to ensure the papers included

some measure of multidisciplinary
simulation training within the
perioperative setting. A further 215
records were excluded, and the
remaining 31 articles read in full.
One article was excluded because
the interdisciplinary training was not
simulation-based and nine articles
were excluded because they were
literature, narrative or integrative
reviews. Four articles were excluded
because they were editorials and
historical perspectives and a further
three articles excluded because they
involved animal models, actors or
virtual human technology.

Critical analysis

Quality appraisal

To enhance the quality of
this integrative review, the 14

studies chosen were assessed

for quality, trustworthiness and
relevance’ . The JBI Checklist for
quasi-experimental studies (non-
randomised experimental studies)*
was applied to the non-randomised
quantitative and mixed-method
studies (see supplemental material).
The Joanna Briggs Institute (JBI)
Checklist for qualitative research™
was applied to qualitative studies
(see supplemental material). To
calculate the percentage for the 14
chosen studies, each question within
the relevant JBI checklist**> was
assigned a score of one. Scores were
totalled, divided by the number of
questions in each tool and multiplied
by 100 to calculate the percentage.
Studies were considered to be of an
appropriate quality if they scored

70 per cent or greater using the JBI
checklists.

Theme identification

Critical analysis of the 14 primary
studies required the identification
of recurring and important themes
and subthemes. Themes and
subthemes were identified through
an iterative approach involving
reading and re-reading the primary
studies, identifying themes and
subthemes and determining

the frequency with which these

Table 3: Themes and subthemes

Communication

themes and subthemes appeared

in the primary studies Checklist for
quasi-experimental studies (non-
randomised experimental studies)®.
The final list of recurrent and
repetitive themes and subthemes are
identified in Table 3. Each theme and
subtheme are expanded on in the
discussion to examine the effect of
multidisciplinary simulation training
on perioperative teams.

Discussion

Critical analysis of the studies
included in this review identified

five themes: communication,
teamwork, simulation fidelity, clinical
change and barriers to program
implementation.

Communication

Effective communication between
multidisciplinary perioperative
team members during emergency
events is vital for safe perioperative
patient care”””. Breakdowns in
communication can be driven by
professional hierarchies and lack of
assertiveness, and is confounded
by fatigue, interruptions and
stressful high-risk situations’.
Weller* identified that too much
noise in the operating theatre

also has a negative impact during

Debriefing

Hierarchy and assertiveness

Teamwork

Non-technical skills

Simulation fidelity

In situ simulation vs off-site

simulation

Fidelity
Clinical change Patient safety
Barriers to program Cost
implementation :

Time
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emergency events. The disruptive
effect of noise was also present in
simulation training as Sgrensen”
identified that talking and laughing
during simulation training reduced
effective learning. Excessive noise
needs to be reduced in perioperative
environments as it distracts focus
away from critical tasks and prevents
effective communication between
multidisciplinary perioperative team
members*#4041,

Overall communication between
multidisciplinary perioperative
team members increased following
simulation training®°4,
Furthermore, after undertaking
multidisciplinary simulation
training, perioperative teams were
able to identify specific strategies
for improving communication
during emergency events®4,
These strategies included using

a whiteboard, avoiding acronyms
and using common language to
improve communication during an
emergency’***_ Additionally, closed
loop communication was identified
as an effective communication
strategy**“““¢, Closed loop
communication creates a shared
mental model through a process of
information sharing, understanding
and timely feedback”. Effective
communication leads to effective
teamwork as it enhances leadership
and task management. All of which
are important non-technical skills
required by multidisciplinary
perioperative teams to manage
emergency events.

An additional strategy for

improving communication between
multidisciplinary perioperative
teams was direct communication®*,
Direct communication involves using
names to communicate directly with
individual team members**“. The
Surgical Safety Checklist” requires
perioperative team member’s

roles and names to be identified
prior to the start of surgery.

However, multidisciplinary teams
members may change throughout
the surgical case and face masks
reduce the ability to recognise team
members*® Y, Furthermore, only

30 per cent of names are recalled
after team members are initially
introduced“®*. Briefings at the
beginning of the day have been
identified as a method of increasing
name recall®. Despite the issues
just noted, simulation training is
identified as an ideal way to ‘get

to know’ the team members within
the multidisciplinary team?»%>°,
Multidisciplinary perioperative team
members also highlighted their
appreciation for the opportunity to
work in set teams during simulation
training as it increased familiarity
between team members and would
therefore make direct communication
easier”’. Effective communication
leads to effective teamwork as

it enhances leadership and task
management. These are important
non-technical skills required by
multidisciplinary perioperative teams
to manage emergency events.

Debriefing

An important forum for
communication following
multidisciplinary simulation training
is debriefing after the simulation’""”,
If multidisciplinary perioperative
teams are to meet learning objectives
through simulation training they
must reflect on their experience

and test their understanding of
knowledge gained”'. This process is
undertaken during debriefing and
leads to a higher level of retention
of key learning objectives through
reflection, analysis, discussion

and feedback’"”'. Multidisciplinary
perioperative teams identified
debriefing as the most positive

and important part of learning
following simulation training* .
Debriefing facilitated identification
of patient care issues and reinforced

learning gained during simulation
training, resulting in the transfer

of new knowledge to the clinical
setting™™. Debriefing also provided
multidisciplinary team members with
the opportunity to destress following
simulation training>>*,

Given the multiple functions of
debriefing it is imperative that
debriefing is facilitated by trained
and experience staff"'*°, Properly
facilitated debriefing sessions
enable simulation participants to
feel comfortable with being open
and honest™. Furthermore, Shapiro*
emphasised the need for debriefing
to be facilitated by staff who are
aware of accreditation requirements
as they used simulation training to
ensure their office-based plastic
surgery clinic met accreditation
standards. This highlights the
potential for multidisciplinary
simulation training to be used to
implement organisational changes
to meet national standards and
guidelines. However, accessing
appropriately trained debriefing
staff can be difficult and costly,
presenting a potential barrier to the
implementation of multidisciplinary
simulation training*.

Hierarchies and assertiveness

Traditional hierarchies within
perioperative teams prevent open
communication and have negative
impacts on patient outcomes'*.
Multidisciplinary team members
identified the need to improve
communication and teamwork
and reduce hierarchies within

the perioperative environment®.
Comments made after the
simulation, showed simulation
training gave perioperative team
members more confidence to ‘speak
up’““> Interestingly, nurses and
anaesthetists were more likely

to identify the need to speak up
than surgeons, demonstrating the
existence of traditional hierarchies
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within perioperative units””.
Although simulation training enabled
multidisciplinary perioperative

team members to feel more able to
speak up’, simulation training has
not provided strategies for reducing
professional hierarchies. In fact,
reversing hierarchies by placing
junior medical staff in leadership
roles during simulation training has a
negative impact on the experience of

‘

multidisciplinary simulation training”.

Involving students who may pursue a
career in the perioperative field has

been identified as a potential way of
reducing professional hierarchies®®>,

Teamwork

Non-technical skills

Effective teamwork among
multidisciplinary perioperative
teams requires individuals to work
dynamically, interdependently and
collaboratively while undertaking
specific roles to achieve shared
goals’?**, Overall, there were
improvements in teamwork,
teamwork behaviours and teamwork
attitudes following multidisciplinary
simulation training of perioperative
teamSﬂ)BOBRBSfﬁO.

A range of rating systems were

used to measure improvements

in teamwork. Rating systems such

as Behavioural Marker Risk Index
(BMRI), Non-Technical Skills Il
(NOTECHS I1), Non-Technical Skills for
Surgeons (NOTSS) and Anaesthetist’s
Non-Technical Skills (ANTS) were
used within the literature® 058,
Each rating system indicated
improvements in teamwork by
assessing non-technical skills such
as leadership, management, problem
solving, teamwork, cooperation,
decision making, situational
awareness and task management™,
Further to this, information sharing,
briefing, contingency management,
inquiry, assertion, inter-disciplinary
information sharing and vigilance

are assessed in the BMRI rating
system?,

Rochlen® demonstrated overall
improvements in NOTECHS Il
following simulation training,

There were also improvements in
NOTSS, ANTS and BMRI scores*®“*°,
Rochlen® found leadership

and management improved the
most following multidisciplinary
simulation training, and proposed
that this occurred due to the focus
on communication during the
debriefing process. Interestingly,
communication and information
sharing were identified as the
individual components of the BMRI
score which improved significantly
as a result of simulation training®.
Further to this, debriefing was pivotal
for multidisciplinary perioperative
team members to identify the
importance of information sharing™®.
It is apparent that improvements

in teamwork overall are dependent
on improvements in non-technical
skills®®42°0% This demonstrates that
non-technical skills are closely
interrelated - communication and
teamwork are not individual factors -
and for perioperative teams to
engage in effective teamwork they
need to become proficient in a range
of non-technical skills.

Effective teamwork between
multidisciplinary perioperative
team members requires individual
disciplines to cooperate,

work interdependently and
collaboratively””?®. This is evident
by improvements in NOTSS scores
which correlated with improvements
in ANTS score but only when the
scenarios were related to surgical
complications™. When the scenario
was based on a difficult airway
there were improvements in ANTS
scores only*®. The surgeons did not
contribute as much to this scenario
demonstrating that simulation
training needs to be appropriate

to participant roles for learning to
be effective’*®. However, only one

surgical speciality was represented,
and further research would be
needed to assess if different surgical
specialities demonstrate increases
in NOTSS during a difficult airway
scenario”. Additionally, NOTSS and
ANTS scores are representative of
only two disciplines which make

up a perioperative team. Further
research would be required to
examine if lessons learnt during
simulation training involving one or
two disciplines would transfer to the
perioperative team as a whole.

Traditionally, multidisciplinary
simulation training has not been
taught at an undergraduate level, and
it has been assumed that medical
and nursing students will develop
competence in communication and
teamwork without formal training®.
Unfortunately, this leads to the
development of professional ‘silos’
and differences in communication
training which creates ineffective
communication between
multidisciplinary team members’®,
Multidisciplinary simulation

training is an effective method of
instilling consistent and optimal
teamwork behaviours and attitudes
in perioperative undergraduate
students, interns and registrars*°>>0,
Instilling teamwork earlier in

the careers of these students
reduces professional hierarchies,
increases collaboration between
multidisciplinary teams and improves
the overall culture thus fostering
better communication and teamwork
within multidisciplinary perioperative
teamsiolbz‘bb‘b'u_

Simulation fidelity

Simulation training uses scenarios
based on real clinical situations to
allow multidisciplinary perioperative
teams to practice and improve the
non-technical and technical skills
required to manage emergency
situations without causing patient
harm'.
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Fidelity

The fidelity of a simulated scenario
refers to the realism of a scenario,
that is, the degree to which the
simulated scenario correctly
represents clinical events”.
Simulation fidelity is identified as an
important aspect of multidisciplinary
simulation training to gain active
engagement from perioperative
teams™** Greater engagement
and ‘buy in’ from multidisciplinary
teams occur once the perioperative
team members determine that the
scenarios are realistic and reflective
of their clinical experiences"“°,

There are several factors which
influence the fidelity of simulated
scenarios. Although, Shapiro®,
Rochlen® and Long™ highlight the
impact functional and psychological
fidelity have on perioperative

team members engagement with
simulation training, physical fidelity
is also important. Sgrensen’® found
if perioperative team members
wore their normal uniforms and
full-scale mannequins or actors
were used as patients, simulation
fidelity was increased. However,
some efforts at creating realistic
situations during simulation training
can be detrimental. Multidisciplinary
team members found lists of
telephone numbers to be disruptive
and negatively impacted on the
simulation experience®’. Maintaining
traditional roles during simulation
training was also deemed important
for simulation fidelity””; however,
this could be problematic when
challenging traditional hierarchies
while undertaking simulation-based
training, especially if traditional
hierarchies are tied to traditional
roles.

In situ vs off-site simulation

A further aspect of fidelity for
simulation training is the physical
setting in which a simulated

scenario takes place. Simulation
training can be in situ simulation
(I1SS), which is facilitated within

the perioperative unit in which the
multidisciplinary teams work, or
off-site simulation (0SS), which is

in dedicated simulation centres’®?',
Conducting simulation training within
the perioperative unit in which
multidisciplinary team members
work is believed to increase the
authenticity and fidelity of the
simulation training>** In a

study conducted by Sgrensen®,
multidisciplinary perioperative team
members believed ISS training would
increase fidelity, therefore resulting
in increased participant engagement.
However, other factors became more
important in relation to simulation
participants’ ‘buy in’, for example,
multidisciplinary team members
deemed authentic roles and realistic
teamwork to be more important than
simulation location. Improvements in
teamwork, communication and safety
climate within the multidisciplinary
perioperative teams did not differ
between ISS and OSS even though
ISS was seen to be more authentic
and realistic than 0SS™.

Conducting ISS training provides the
opportunity for perioperative teams
to identify latent safety threats within
their clinical settings and identify
changes which need to be made
within organisations*“%>°, Shapiro
used simulation training within their
office-based plastic surgery clinic to
not only improve the non-technical
and technical skills of the staff but
also test system issues within the
office-based surgery. Furthermore,
Shapiro“® used simulation training
to ensure their office-based plastic
surgery practice complied with the
accreditation standards for office-
based practices within the United
States.

Organisational changes can also be

identified through simulation training.

Slightly more organisational changes

were identified by multidisciplinary
perioperative team members
undertaking ISS than those who
undertook OSS training™. However,
perioperative team members
undertaking OSS found the location
of training provided other unique
learning opportunities®. Their ability
to adapt was challenged during 0SS
and adaptation during emergency
events was seen as an important skill
to possess. Furthermore, participants
found that they were able to examine
their routines from ‘the outside’
giving them a new perspective

on their practices. Despite this
advantage, perioperative team
members identified being unfamiliar
with the simulation environment as
a drawback. Their focus shifted from
improving essential non-technical
skills to physical activities, such as
searching for drugs and equipment,
which they did not consider to be a
priority or effective for learning”.

Clinical change

Patient safety

Safe perioperative patient care is
closely associated with effective
communication and teamwork™¢,
Hinde® was able to show an
improvement in safety climate
following multidisciplinary simulation
training due to improved teamwork,
but stated that it was difficult to
demonstrate a correlation between
effective teamwork and improved
safety culture and improved patient
outcomes®™. This is contrary to

the findings presented by Weller*®
and Weller*” who reported that

an improvement in BMRI scores

of 20 per cent correlated with a

14-16 per cent decrease in the
likelihood of adverse events in the
post-operative surgical patient™*.
Doumouras®™ demonstrated that
effective non-technical skills reduced
the time to crisis resolution during
surgical and anaesthetic emergencies.
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This highlights the importance for
multidisciplinary perioperative teams
to undertake simulation training to
increase perioperative patient safety.

Patient safety can be further
improved through multidisciplinary
simulation training as
multidisciplinary teams test
organisational systems, identify
latent safety threats and test clinical
practices®. Following simulation
training, Shapiro et al.* increased
their multidisciplinary staff
members’ awareness of safety issues
and identified processes which
needed to be changed to increase
patient safety®. Similar results

were demonstrated by Sgrensen’
and Sgrensen>® who reported that
multidisciplinary perioperative

team members were able to identify
changes which needed to be made
within their organisation to improve
patient safety”,

Barriers to program
implementation

Cost

The development and
implementation of simulation-
based training programs can be
costly”. Reported costs within the
literature include $50000 NZD

for models and further costs of
$4000 NZD a day excluding staff
wages paid during simulation
training®. Paige® estimated their
costs to be $9400 USD in total for
the simulation session but they
concede their cost estimates are
low. Lost operating time, instructor
training and instructor fees are not
included in the estimates”. Given
the substantial costs of simulation
training, improvements in teamwork,
communication and patient

safety, such as those reported by
Weller® and Weller*?, need to be
demonstrated to gain support and
funding from senior management
and health care organisations®®4*,

This provides evidence of improved
patient outcomes which correlates
with decreased health care costs,
which can be used to gain support
and possible funding from senior
management and/or alternative
funding sources’*,

Time

A further barrier to implementing
multidisciplinary simulation training
is lack of time for facilitators to set
up and run simulation training, and
the lack of time to dedicate an entire
operating theatre to simulation
training®. Study participants reported
they lacked the required time to

set up simulation equipment and
course material®. Furthermore,
finding time between busy lists

to set aside an operating theatre,
resourcing facilitators and getting

all team members together is
challenging’*. Wongsirimeteekul
provided the schedule for simulation
training months in advance to
ensure they could secure nonclinical
time for staff to participate in
multidisciplinary simulation training.
In contrast, Rochlen®® designed

their simulation training so that it
could be conducted within one hour,
making it easier to fit in with pre-
existing weekly education and having
minimal impact on operating times
within the theatres. Integrating the
multidisciplinary simulation training
within existing education programs
provides a way of negating the time-
based barriers to implementation®*°.

Further research

Despite the impact negative
hierarchies can have on the effective
functioning of multidisciplinary
perioperative teams, hierarchies
are not discussed in detail within
the literature and neither is
assertiveness. Furthermore, the
ability for lessons learnt to be
transferred to the perioperative
team as a whole when one or two
disciplines undertook simulation

training should be explored further.
The largest gap in the literature, is
the absence of Australian studies
examining multidisciplinary
simulation training for perioperative
teams. It is unclear if simulation
training is conducted regularly in
Australian perioperative units and

if there are positive or negative
impacts on perioperative patient
care. Further research involving
multidisciplinary perioperative
teams from Australian perioperative
units should be conducted to gain a
greater insight into multidisciplinary
simulation training and the

effects of such training before
recommendations for practice
changes can be made.

Conclusion and
recommendations

Multidisciplinary simulation training
undertaken by perioperative teams
led to improvements in technical
skills, non-technical skills and
recognition of organisational
changes, all of which improved
perioperative patient safety.
Individual non-technical skills

such as communication were
improved and techniques to
improve communication were
identified. Likewise, teamwork was
also improved following simulation
training. A high level of simulation
fidelity is important for perioperative
team members to engage in
multidisciplinary simulation training
and, initially, ISS was thought to be
more beneficial than OSS training.
However, clinical and organisational
changes were identified in both
settings. Despite the numerous
benefits of multidisciplinary
simulation training, barriers to the
implementation of such training
programs exist. Multidisciplinary
simulation training is costly to set up
and time-consuming to conduct.

There were gaps identified within
in the literature following this
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integrative review. Professional
hierarchies and the lack of
assertiveness within perioperative
teams were not discussed in detail.
There is also a lack of guidance on
the frequency of simulation training
and types of scenarios which should
be used during simulation training.
Lastly, none of the 14 primary studies
used in this integrative review involve
research conducted in Australia.

The perioperative environment is a
dynamic and high-risk environment
and requires multidisciplinary
perioperative teams to engage

in effective teamwork and
communication. Although costly

and time-consuming, simulation
training improves both technical
and non-technical skills within
multidisciplinary perioperative
teams increasing effective
teamwork, communication and
collaboration, and therefore
improving perioperative patient
safety. However, further research is
required to discern the effects of
multidisciplinary simulation training
on Australian perioperative teams
before further recommendations for
clinical practice change can be made
in the Australian context.
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Determining the attitude
of operating room nurses
to radiation exposure:

A descriptive study

Abstract
Objective

This study aims to determine the attitude of operating room nurses to

radiation exposure.

Methods

This descriptive study was conducted with 70 nurses working in the operating
room of two university hospitals belonging to a university in Istanbul.
Descriptive statistical analyses were performed using IBM SPSS 23. The
protocol of the study was registered in clinicaltrials.gov (NCT04703933).

Results

There was a significant relationship between radiation protection training and

the use of protective equipment (p<0.05).

Conclusions

It was found that the nurses working in the operating room had insufficient
radiation protection training and there was a positive relationship between
radiation protection training and protection behaviour. Seminars should

be organised to increase the level of knowledge of nurses about radiation

protection practices.

Keywords: radiation protection, radiation, operating room nursing, attitude

Introduction

Operating rooms are dynamic
places where advanced technology
is used. Operating room personnel
face many biological, physical and
infectious risk factors. One of these
risk factors is ionizing radiation’.
Medical imaging techniques used
as diagnostic devices, such as X-ray
imaging, computed tomography (CT)
and fluoroscopy, lead to patients
and medical staff being exposed to
radiation””.

Radiation is used in many
applications in operating rooms and
long-term exposure to radiation

may occur. Radiation exposure
occurs when all or part of the

body absorbs penetrating ionizing
radiation from an external radiation
source. Radiation exposure also
occurs after internal contamination,
i.e. when a radionuclide is ingested,
inhaled or absorbed into the blood
stream’.

Radiation can cause serious adverse
effects on hematopoietic, immune,
reproductive, circulatory, respiratory,
musculoskeletal, endocrine, nervous,
digestive, and urinary systems>®. The
negative effects of radiation exposure
generally fall into two categories:
deterministic effects or probabilistic

e-14 Journal of Perioperative Nursing Volume 34 Number 2 Winter 2021 acorn.org.au
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effects’. Although the deterministic
effects are directly related to

cell death, they occur as a result

of exposure of cells to radiation.
Deterministic effects may result in
infertility, cataract, leukaemia, skin
burns and death. Probabilistic effects
are associated with the accumulation
of absorbed radiation in tissues and
may occur even at the lowest dose.
Probabilistic effects include genetic
disorders and cancer formation®>°.

The use of protective equipment
plays a significant role in reducing
radiation exposure. The use of masks
ensures protection from respiratory
hazards, the use of protective
clothing ensures that the radioactive
substance does not damage the skin
and hair, and the use of personal
dosimeters ensures the management
of the duration of stay in an area
with high radiation levels and the
monitoring of accumulated doses®.

The chance of radiation exposure is
very high for operating room nurses’,
therefore, nurses should have
sufficient information about radiation
and protection from radiation'. This
study was carried out to determine
the attitude of operating room
nurses to radiation exposure.

Materials and methods

Study design

A descriptive study. The protocol
of the study was registered in
clinicaltrials.gov (NCT04703933).

Population and sample

This research was conducted in two
university hospitals belonging to a
university in Istanbul. The sample of
the study consisted of 70 volunteer
operating room nurses.

Instruments

The data were collected with a
data collection form created by
the researchers and based on

Table 1: Nurses’ demographic characteristics (N=70)

I S B N

18-25 21 30.0%
26-35 31 44.3%
Age
36-45 17 24.3%
46 years or more 1 1.4%
Female 60 85.7%
Gender
Male 10 14.3%
, Married 32 457%
Marital status :
Single 38 54.3%
Vocational high o
school of health ? 12.9%
Educational status Associate degree 6 8.6%
Bachelor's degree 40 571%
Postgraduate degree 15 21.4%
1-5 years 33 471%
6-10 years 17 243%
Professional 11-15 years 8 11.4%
experience
16-20 years 7 10.0%
21 years or more 5 71%
1-5 years 43 61.4%
6-10 years 17 243%
Operating room 1-15 years 5 71%
experience
16-20 years 3 43%
21 years or more 2 2.9%
Scrub nurse 22 31.4%
Role Circulating nurse 1 15.7%
Scrub and circulating nurse 37 52.9%
Less than 40 hours 2 2.9%
Hours worked each 40-49 hours 38 54.3%
week 50-59 hours 26 371%
60 hours or more 4 5.7%

the relevant literature'’. The data
collection form consisted of a total
of 18 questions regarding radiation
exposure, such as the number of
professional working years, the
number of years working in the
operating room, the nursing role,
the tasks involved, the exposure

to radiation technology, the use of
protective measures when exposed
to radiation technology, the use of
personal dosimeter and radiation
level measurements in the operating
room. Demographic data, such as age,
gender, and educational status, were
also collected. Pilot implementation

Journal of Perioperative Nursing Volume 34 Number 2 Winter 2021 acorn.org.au e-15



Table 2: Nurses’ exposure to radiation and radiation protection

used (N=70)

S N A S

Exposure to radiation 743%
technology in the last year No 18 25.7%
More than once a day 12 171%
More than once a week 30 42.9%
Fregugncy of exposure to Once a week c 1%
radiation technology
Once a month 6 8.6%
None 17 243%
Protective equipment use Yes 57 81.4%
with radiation technology No 13 18.6%
Protective eyewear and
Items of protective gloves 20 28.6%
S Tiuells Pt e Thyroid shield 44 62.9%
radiation technology
Lead apron 54 771%
Radiation protection Yes 35 50.0%
training received NO 35 50.0%
Presence of radiation Yes 46 65.7%
hazard warning signs in the
0,
work area No 24 34.3%
_ Yes 25 35.7%
Dosimeter use
No 45 64.3%
Operating room radiation Yes 30 42.9%
levels measured NO 40 571%
Care taken when using Yes 48 68.6%
radiation technology No 22 314%

was carried out with ten operating
room nurses before starting the
research.

Ethical review statement

Necessary permissions were
obtained from the Istanbul University
Cerrahpasa Ethics Committee (255651)
before starting the research.

Data analysis

The research data were evaluated
using IBM SPSS 23 (Statistical Package
for Social Sciences for Windows,
Version 23.00, Armork NY) program. In

the analysis of the data, frequency
and percentage among descriptive
statistical methods were used.
Kolmogorov-Smirnov Goodness of Fit
Test was used for normality analysis
of the data obtained. The chi-square
test was used to evaluate normally
distributed data. Significance level
was accepted as p <0.05.

Results

Since the study was conducted in
two hospitals belonging to the same
university, the radiation protections
measures applied and the results

obtained at the two hospitals were
not different from each other.

Demographic characteristics of

the nurses are shown in Table 1 -
443 per cent were between the ages
of 26 and 35, 85.7 per cent were
female, and 571 per cent had a
bachelor's degree. Approximately
half the nurses had one to five years
of professional experience and

614 per c ent had one to five years of
operating room experience.

Nurses’ exposure to radiation is
shown in Table 2 - 74.3 per cent of
the nurses were exposed to radiation
in the last year, 42.9 per cent were
exposed to radiation technology
more than once a week, 81.4 per cent
of the nurses used protective
equipment when using radiation
technology, 28.6 per cent used
protective eyewear and gloves,

62.9 per cent used thyroid shields,
and 771 per cent used lead aprons.

It was found that half of the nurses
participating in the study received
radiation protection training,

65.7 per cent stated that there

were radiation danger signs in the
operating rooms where they worked,
and 571 per cent stated that radiation
level measurements were not
performed where they worked. It was
determined that 64.3 per cent of the
nurses did not use a dosimeter and
31.4 per cent of the operating room
personnel did not take the necessary
care when using radiation technology.

Table 3 shows the relationship
between radiation protection training
and radiation protection attitudes

in the nurses. It was determined

that 94.3 per cent of the nurses who
received radiation protection training
used protective equipment (p<0.05).
The rates of use of protective eyewear
and gloves, thyroid shields, lead
aprons, and dosimeters as protective
equipment were 51.4 per cent,

80 per cent, 91.4 per cent and

65.7 per cent, respectively (p<0.05).

e-16
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Table 3: The relationship between nurses receiving radiation
protection training and radiation protection used (N=70)

Characteristics

Radiation protection training

Yes (%) Yes (%) | No (%)
. . Yes 943 68.6
Protective equipment use 0.006
No 57 3.4
Protective eyewear and glove Yes 514 5.7 Sl
use No 485 943 '
S Yes 80 457
Thyroid shield use 0.003
No 20 543
Yes 9.4 62.9
Lead apron use 0.005
No 8.6 371
. Yes 65.7 57
Dosimeter use 0.000
No 34.3 943
Care taken when using radiation Yes 94 457 0.000
technology No 8.6 54.3 .

It was found that those who
received radiation protection
training took the necessary care
when using radiation technology,
had radiation danger signs in the
operating rooms where they worked,
and radiation level measurements
were performed (p<0.05).

Discussion

Approximately seven million health
workers worldwide are exposed

to occupational radiation®. The
Turkish Atomic Energy Authority
(TAEK) regulates the safe use of
sources of ionizing radiation and
radiation protection in Turkey. The
TAEK regulations follow the ALARA
(as low as reasonably achievable)
principle of radiation safety which
recommends three protective
measures - time, distance and
armouring”. That is, reducing time
of exposure, maximising distance
between the radiation source and
personnel, and putting a shield
between the radiation source and
personnel. Radiation technology is
used in many applications in Turkish

operating rooms, and operating
room personnel are exposed to

the negative effects of radiation.
Therefore, attitude towards ionizing
radiation plays an important role in
protection from radiation and safe
application of radiation technology.
This study aimed to determine the
attitude of operating room nurses to
radiation exposure.

Previous studies have reported

a positive relationship between
attitudes to radiation protection and
knowledge level”*>"°" |t is observed
in the literature that the majority of
nurses know the harmful effects of
radiation but do not pay attention
to protection measures®®”, The
literature also states that nurses
have insufficient information about
radiation and protection from
radiation, and the vast majority of
them are exposed to radiation’”%”,
The current study determined

that half of the nurses received
radiation protection training and the
majority of the nurses who received
protection training paid attention

to the use of radiation technology.

Radiation protection training given to
nurses included the use of radiation
technology, protective equipment
and radiation signs.

The use of personal dosimeters
ensures the management of the
duration of stay in an area with high
radiation levels and the monitoring
of accumulated doses®. Studies by
Alavi et al*> and Guden et al* found
that the majority of the participants
used personal dosimeters®#. In
contrast, this study found that the
majority of nurses did not use
personal dosimeters.

The use of protective equipment is
essential for radiation protection.
Guden et al” reported that the
majority of personnel did not use
protective lead aprons”. Yasak and
Vural” stated that the majority of
personnel did not use protective
equipment, although lead aprons
were available in the operating
rooms®. In contrast, the current study
found that the majority of operating
room nurses used protective
equipment and the protective
equipment that was used most often
were lead aprons followed by thyroid
shields.

Conclusion and
recommendations

It is seen that the majority of
operating room nurses are exposed
to radiation, the training received for
radiation protection is insufficient,
the majority of operating room
nurses take care to use protective
equipment but do not use personal
dosimeters. For this reason, it is
recommended that training programs
and seminars be provided for nurses
to protect themselves from radiation.
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COVID-19 changes to Post
Anaesthesia Care Unit

nursing practices

Abstract

The pandemic year of 2020 brought unparalleled and swift changes to health
care processes within Australia. All registered nurses in the Post Anaesthesia
Care Unit (PACU) of a regional tertiary referral hospital had to make changes
to routine personal protective equipment (PPE) practice to accommodate

a safer environment for both staff and patients. Changes to PPE practices
included the addition of heat moisture exchange (HME) filters to laryngeal
mask airways (LMAs), and the use of Level 3 surgical masks during aerosolising
procedures such as extubation and nebulisation. Changes were also made

to the structured handover from anaesthetic nurse to the PACU to increase

compliance with PPE practice.

Identified problem

COVID-19 is an infectious airway
disease, spread primarily through
droplets of saliva or discharge
from the nose'. The COVID-19
pandemic required extensive
policies and procedures to be
created and implemented within
the perioperative unit for patients
who were suspected or confirmed
COVID-19 cases. However, data
suggests asymptomatic or mild
infections account for 80 per cent of
cases, and asymptomatic patients
are likely to journey through

the operating theatre without
implementation of the personal
protective equipment (PPE)
precautions recommended for
airborne particles”.

The perioperative environment was
identified as a high-risk environment
for aerosolising procedures’. Routine
practice within the perioperative
unit includes manual ventilation,
intubation, extubation, suctioning
and nebulisation which all produce
small particles of fluid from the
patient’s airways that can flow
through the air, spread widely

and settle on surfaces in the
environment'.

The Post Anaesthesia Care Unit
(PACU) in this report has 18

bed spaces and, on average, it
accommodates 290 elective and
emergency surgical patients a week.
The 18 bed spaces are divided into
three bays of six beds; when at
capacity in stage one PACU, there

is a minimum of 12 people, both
staff and patients, within each bay.
It was therefore identified that this
workspace, with less than 1.5 metres
between each bed space, does not
allow staff and patients to maintain
the physical distancing of at least
1.5 metres that is advised to reduce
the spread of COVID-19°. Additionally,
when compared to operating
theatres, the PACU has no high
efficiency particulate air (HEPA) filter,
which would remove small (01-1
micron) airborne particles®.

PPE is used to safeguard health
care workers and patients. Prior to
the pandemic, routine PPE worn

by staff in the PACU during care

of non-infectious patients from
admission to discharge included
surgical scrubs, fabric or disposable
surgical hats, gloves and safety
goggles®. Traditionally, the heat
moisture exchange (HME) anaesthetic
filters used intra-operatively were
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removed from the laryngeal mask
airways (LMAs) on transfer from the
operating theatre (OT), and patients
were received in the PACU with no
HME filter on the airway. Coughing
during extubation from an LMA within
the PACU is common and without

the HME filter in place or a HEPA
filter within the unit fluid particles
from the patient’s airway can be
expelled directly into the PACU
environment, spreading to both staff
and other patients and remaining in
the environment?. It was identified
that COVID-19 particles are smaller
than five micron and the HME filters
are verified to particles smaller than
two micron®. Additionally, COVID-19
particles can stay in the air for
several hours and fomites can remain
active on plastic surfaces within the
environment for 72 hours'®. Due to
this, changes to routine PPE practices
within the PACU had to be made to
safeguard both staff and patients
during the COVID-19 pandemic.

Proposed solution

PPE for airborne precautions and
strict adherence to infection control
policy and procedure were in place
for patients who were suspected or
confirmed to have COVID-19; however,
measures for asymptotic COVID-19
patients needed to be implemented.
To protect both patients and staff
from asymptotic COVID-19 carriers,
changes to routine PPE use within
the PACU were introduced. HME filters
were left on patient's LMA during
transfer from the OT to the PACU and
Level 3 masks became routine PPE
for staff caring for a patient with an
airway in place or when performing
aerosolising procedures. Level 3
surgical masks are used for droplet
and contact precautions, and in
relation to COVID-19 they are used
when in contact with or during direct
care of a person who is confirmed or
suspected of having COVID-19°/¢, The
anaesthetic team also worked toward
decreasing the use of re-usable LMA's

within the OT and, when appropriate,
using single-use airways to reduce
the risk of cross-contamination from
faulty sterilisation. Additionally, the
structure of the ISBAR (Identification,
Situation, Background, Assessment
and Request or Recommendation)
nursing handover between
anaesthetics and PACU was refined to
improve PPE change compliance.

Implementation
strategies and
opportunities for
improvement

This project was a collaboration
between medical and nursing

staff within the perioperative

unit. Communication regarding
implementation of this project
occurred during staff meetings

and in emails between PACU and
anaesthetic team leaders. A change
of practice was instigated by the
anaesthetic department (medical and
nursing), to ensure HME filters were
left on patient LMAs during transport
from the OT to the PACU. Additionally,
single-use LMA stock levels were
increased by the stores department,
and the use of re-usable LMAs by
anaesthetic staff was discouraged.
However, nation-wide stock shortages
at the beginning of COVID-19 did not
facilitate this change to single-use
airways.

Most staff members, both medical
and nursing, embraced the changes
in routine PPE practice without
issue; however, a small subset of
staff showed a consistent aversion
to implementing the changes. After
a general staff meeting where the
reason for the changes to PPE
practice were discussed, compliance
did improve. Additionally, since the
project was carried out in a university
teaching hospital, the regular
changeover of medical staff meant
that HME filters could be routinely
left off LMAs when patients were

transferred to the PACU. If compliance
was seen to be decreasing a general
email was sent to both medical and
nursing anaesthetic staff to ensure
they are aware of practice changes
and the importance of compliance

to safeguard both patients and
colleagues.

Project successes

Prior to the patient arriving in the
PACU, the PACU team leader receives
verbal phone handover about the
patient from an anaesthetic nurse.
Before this project, the anaesthetic
to PACU nursing handover routinely
consisted of theatre number and
patient name; after this project, the
handover now contains the patient’s
airway status which is a prompt to
ensure the HME filter is left in place
on transfer. Including this in the
handover allows for the receiving
PACU nurse to be appropriately
allocated and Level 3 surgical mask
to be donned prior to the patient’s
arrival. The Level 3 surgical mask
remains in use until the high aerosol
risk procedure is completed.

This project also included the
introduction of an anaesthetic to
PACU handover ‘cheat sheet’ which
was placed near the phone in every
theatre. The sheet summarises key
points for a succinct ISBAR structured
handover, including operating room
number, patient name, operation
performed, anaesthetic given, airway
status / HME filter present, and any
intra-operative issues and/or patient
alerts. Lanyard-sized ‘cheat sheet’
cards were also made for anaesthetic
nurses.

Recommendations

These relatively minor changes to
routine PPE and handover within

the perioperative department are
recommended to help protect both
patients and staff from acquiring and
spreading infectious airway diseases,
such as COVID-19.

e-20
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Ergoophthalmological risks
associated with dry eye in the

operating room
Abstract

Dry eye disease is one of the most common pathologies of the ocular surface.
In parallel with increased screen exposure, environmental changes and
modern life in recent years, the prevalence and severity of dry eye have been
increasing. Ergoophthalmology is the study of visual ergonomic conditions. It
is concerned with injuries to the eyes caused by occupational factors and uses
a multidisciplinary approach to understand the causes of occupational vision-
related and ocular diseases and to prevent and manage these conditions.
Vision-related risks in the operating room are critical for patients and health
care providers. There are many predisposing factors in the operating room
environment - air conditioning, constant humidity, constant room temperature,
intense lighting, surgical smoke, anaesthetic gases and the use of irritant
chemicals and biological aerosols. In addition, surgery itself is a critical

task requiring long-term mental effort and concentration which can also
predispose operating room staff to dry eye disease. In this review, we discuss
occupational and environmental ergoophthalmological risk factors for dry eye

disease in the operating room.

Keywords: dry eye, ergoophthalmology, operation room, health workers

Introduction

Dry eye disease is one of the most
common ocular morbidities. It is a
multifactorial, chronic pathology

of the ocular surface and tear

film, characterised by tear film
instability and visual disturbances
and potentially results in injury to
the ocular surface. In the majority of
cases, it is accompanied by increased
osmolarity of the tear film with
increased evaporation and ocular
surface inflammation’.

The prevalence of dry eye disease
varies between five to 50 per cent in
adults worldwide and may increase
up to 75 per cent in postmenopausal
women aged above 50 years. While it
is seen in only 2.7 per cent of young
adults aged between 18 and 45 years?,
recent studies have emphasised

the increased prevalence of dry eye
among young adults aged between
18 and 34 years due to the increased
use of digital screens’”. Although

advanced age and female sex are the
main known risk factors, occupational
activities and environmental factors
have been shown to be closely
associated with increased prevalence
and severity of dry eye disease’.
Occupational activities include
reading, driving and screen use
which all require maximal mental
effort. Environmental factors, where
blinking is inhibited involuntarily due
to the evaporative and irritant effects
on the ocular surface, include low
humidity, cold air, artificial indoor
heating and air conditioning, air
pollutants such as dust and smoke,
liquid or gas chemicals such as
ozone and formaldehyde, biological
agents such as demodex, pollen and
fungi, and cigarette smoke”°. Several
studies have demonstrated that

poor indoor air quality in modern
office buildings, low relative humidity,
high room temperature, high air

flow, scents and other chemical
pollutants are the main causes of

e-22
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ocular symptoms’”. These symptoms
initially cause oxidative stress and
injury to the ocular surface resulting
in itching, burning and lacrimation.
Patients present with pain, foreign
body sensation and, in later stages,
blurred vision as the trigeminal
nerves are affected™. In an
epidemiological study, Azuma et al.”
examined the relationship between
indoor air quality and building-
related symptoms of office workers
and found a significant correlation
between low ambient humidity and
eye irritation. In another study, the
incidence of ocular diseases and

eye fatigue were significantly higher
among office workers®™. Considering
their use of computers for long
hours, occupational activities with

a high level of visual burden and
their working environment, office
personnel and cabin attendants are
considered a high-risk group™. In
addition, dry eye has been associated
with anxiety and depression,
decreased effective working time
and productivity and limited
psychological, physical and social
functioning, particularly among office
workers™ . A limited number of
studies has also demonstrated that
the risk of dry eye disease is higher
by 56 per cent in operating room staff
and laboratory technicians than the
general population™™°.,

To the best of our knowledge, there

is no research examining dry eye
disease in operating room staff.
Additionally, there is no standard for
prevention or management of dry eye
disease in national and international
reports of occupational health
practices for operating room staff. In
previous studies regarding ergonomic
principles of surgery, musculoskeletal
disorders and fatigue are the most
common occupational diseases or
injuries caused by non-ergonomic
factors”?”; however, Anshel”
commented on the relationship
between musculoskeletal disorders

and visual performance - that

the eyes commanded the body’s
action and adapted to the viewing
environment when vision was poor
or unsatisfactory. Therefore, the use
of intense lighting, ventilation filters,
irritant chemicals and surgical laser,
and the presence of surgical smoke,
anaesthetic gases and biological
aerosols in the hospital setting, as
well as advanced medical technology,
call for ergoophthalmological
studies. In this review, we discuss
occupational and environmental
ergoophthalmological risk factors

of dry eye disease among operating
room staff.

The effects of evaporation
and blinking

The proposed vicious cycle of the
pathology of dry eye disease is

tear film instability, leading to
hyperosmolarity and inflammation of
the ocular surface”. Accordingly, the
disease is classified into two main
categories: hyperevaporation related
to meibomian gland dysfunction
(MGD) which is characterised by
excessive evaporation of the tear
film, and aqueous deficiency caused
by reduced aqueous production

from the lacrimal glands®. Aqueous
deficiency occurs in about 10 per cent
of cases of ocular symptoms related
to dry eye disease, while
hyperevaporative or mixed type is
seen in more than 80 per cent of
cases™.

It has been well documented that
evaporation plays a key role in the
onset and maintenance of dry eye
disease and is the main cause of
hyperosmolarity and ocular surface
damage; thereby, leading to the
loss of epithelial and goblet cells
directly or through inflammation?.
Tear film osmolarity is the indicator
of the balance between the tear
production, evaporation, drainage
and absorption”. As a result, tear
film osmolarity is primarily affected

by the body’s hydration, tear film
lipid layer, palpebral fissure width,
frequency of eye blinking, tear film
stability and environmental factors.

Previous studies have suggested

that the blink reflex is the main
mechanism of an intact ocular
surface and tear film osmolarity**.
Blinking occurs on a voluntary basis
or through motor innervation or
reflex in healthy individuals. The
blink reflex is the rapid closing of the
eyelid which is evoked in response to
ocular, acoustic, trigeminal or visual
stimuli, as well as external stimuli
such as motor movements™®. Blinking
spreads, mixes and distributes the
tear film components onto the ocular
surface and secretion of lipids from
the meibomian glands is stimulated
through the muscle movement
during eye blinking. Several studies
have supported the potential link
between incomplete blinking, MGD
and development of evaporative

dry eye disease. In a study
investigating the impact of blinking
on tear film parameters, ocular
surface characteristics and dry eye
symptomology, incomplete blinking
was associated with a two-fold
increased risk of dry eye disease”.

In addition, reduced blink rate and
incomplete blinking during a visual
display terminal task were associated
with decreased tear film stability and
dry eye disease-related symptoms.
This can be attributed to decreased
secretion of the meibomian

glands and reduced quality of the
meibomian lipids and the tear film
lipid layer becomes thickened*™,

Ergoophthalmological
risk factors in the
operating room

In recent years, a serious concern
has been raised about the harmful
effects of occupational and
environmental factors on dry eye
disease. In the operating room
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these factors include the burden

of surgical procedures, the use of
constant temperature and humidity,
high-efficiency particulate air (HEPA)
filters, operating room lighting panels,
surgical laser and electrocautery
instruments, chemical antiseptics,
disinfectants and sterilising agents.

In addition, operating rooms are
likely to contain anaesthetic gases,
surgical smoke, ambient particle load,
and microbial agents.

Surgical procedure

Surgery is the cornerstone of
treatment in many cases. Although
there is no standard duration for
surgical procedures, it has been
found to vary between 42 and

504 minutes in previous studies™.
Surgery, itself, is a critical task which
requires long-term mental effort and
concentration and is associated with
reduced frequency of eye blinking
and increased evaporation - both
potential precipitating factors

for the development of dry eye
disease. It is well established that
reduced frequency of eye blinking
during visual tasks requiring
long-term mental effort and
concentration is associated with
increased evaporation of the tear
film™"”, Previous studies have also
shown that there is a significant
inverse relationship between the
frequency of eye blinking and tasks
requiring long-term mental effort™.
The frequency of eye blinking is
involuntarily inhibited resulting

in increased evaporation during
cognitive, mental or visual tasks. To
illustrate, the frequency of blinking
is reduced to six to ten times per
minute while using a computer
screen but ranges from 15 to 20
times per minute in standard room
temperature and humidity (i.e. 22 2C
and 40 per cent humidity) in healthy
individuals, although this rate may
vary in each individual depending on
the personal behavior patterns and

environmental factors>®. Similarly,
occupations and tasks which

require high visual and cognitive
demands have been proven to be
the most common occupational risks
for increased dry eye symptomes,
underlining the relationship between
the increased incidence of dry eye
disease and occupational activities
requiring a high level of cognitive and
visual skills'*®,

Physical environment of the
operating room

The quality of the environment is
affected by several components
such as ambient temperature,
humidity, air conditioning, air flow,
lighting and noise. It has been well
established in many studies that the
ambient air of the operating room is
contaminated by pollutants including
dust particles loaded with bacteria,
textile fibers, respiratory aerosols
and surgical smoke, thereby leading
to the increased rate of surgical

site infections and threatening the
health of health care workers®*~. In
accordance with patient and health
care worker safety, the cleanroom
standards for the operating room
using constant room temperature,
constant humidity, appropriate air
conditioning and air flow and have
been implemented for many years
to keep contaminants and particles
outside the room**°.

According to the [European] DIN
1946-4 standard, operating rooms,
corridors, sterile goods storage, pre-
and post-operative recovery rooms,
surgical hand washing units and the
surroundings, analesthesia units and
units for the processing of medical
devices require the highest hygiene
requirements and are defined as
cleanrooms (Class 1) with no viable
microorganisms. Patient rooms,
emergency wards, laboratories and
radiography units are Class Il rooms
with no viable microorganisms. For
cleanrooms, the particle size should

not exceed 0.5 ym and the particle
count per cubic meter (m3) or cubic
foot (ft3) is the determinant for
classification”“!.

Ventilation systems specifically
designed to keep the number of
microorganisms and particles within
the defined range are indispensable
to minimising contamination

and providing clean air during
surgery in the operating room. In
accordance with the cleanroom
standards, air pollutants such as air
particles, microorganisms, dust and
electrocautery smoke are eliminated
by air filter systems***. Currently,
traditional or laminar flow diffusers
are frequently used in the operating
room setting0«*,

Based on the criterion of a particle
size of 0.5 pym per unit, laminar flow
is provided at a degree of primary
turbulence of less than five per
cent and 0.24 m/sec. In contrast to
corridors and other closed rooms,
the air flow of the operating room is
maintained with positive pressure.
In addition, at least 15 total air
exchange per hour is maintained
using special filters for bacterial
particles larger than 0.3 um¥“,
Thanks to the scavenging effect of
positive pressure and laminar air
flow, the highest protection against
particle contamination is ensured.
The recommended air filtration

and recirculation system in the
operating room and intensive care
units has two filter beds: the first
has 30 per cent efficiency and the
second has 90 per cent efficiency.
Air particles are removed using
special filters with 99.97 per cent
efficiency for particles larger than 0.3
um. Scavenging systems, which are
used for anaesthetic gas disposal
from the operating room, are the
fourth major component of the air
filtration systems. These systems
are external to the air filtration and
vacuum systems and are specifically
designed to collect gases and

e-24
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vapours vented from the breathing
circuit and remove them from the
operating room**, Despite the
highest level of protection against
particle contamination thanks to
the scavenging effect of positive
pressure and laminar air flow, the
increased air circulation, constant
humidity and constant temperature

increase the precorneal air exchange,

eventually leading to excessive
ocular evaporation®. Similarly, high
horizontal or downward air velocity
around the head region enhances
the evaporation rate of the tear film,
accelerates a temperature decrease,

particularly in the cornea, and results

in irritation of the ocular surface’.

In accordance with operating room
standards, the room air should be
maintained at 21to 24 °C and the
humidity should be maintained

at 30 to 60 per cent to minimise
static electricity discharges™.
Previous studies show that low
ambient humidity (particularly

less than 40 per cent) and air flow
provided by the air conditioning
and ventilation systems and fan coil
units had adverse effects on the
ocular structures including irritation,
burning and hyperaemia. Also,
unfavorable environmental factors
such as temperature, humidity

and air flow resulted in increased
severity of ocular symptoms such as
itching, redness, pain and decreased
visual acuity*®*>*°, In low-humidity
environments, tear film instability
increased and the ocular surface
became more vulnerable’.

Operating room lighting fixtures
consist of a single- or multiple-
light head assembly attached to

a suspension arm. They can be
mounted at a fixed point on the
ceiling or wall. Sterilisable handles
allow the surgeon to adjust the
position of the light easily. Surgical

lights are designed to enable optimal

visualisation of the surgical site.
The surgical lighting requirements

vary depending on the type, brand
and model of the lighting system.
The illuminance of a surgical

light head is measured in lux and
should not exceed 160 000 lux™. In
general, standard lighting uses 100
lux illuminance for general lighting
of the operating room and 50 000
to 100 000 lux illuminance for the
operating table. Surgical lamps can
be classified into two main types
as conventional (incandescent) and
light-emitting diode (LED)****. There
is no study investigating the effect
of high-intensity lighting on the
operating room staff in the literature;
however, eye fatigue was reported
in 59.6 per cent of cleanroom
microscope workers™, Altogether,
these findings indicate that, similar
to artificial air conditioners, wind,
continuous air flow conditioning
and ventilation systems, constant
temperature and humidity may
increase the rate of evaporative
dry eye disease among operating
room staff. Considering the high
level of illuminance in the operating
room, surgical lighting should be
considered an ergoophthalmological
risk factor.

Chemical irritants
(antiseptics, disinfectants
and sterilising agents)

Surgical asepsis, also referred

to as aseptic technique, is the
mainstay of safe surgery. The most
frequently used chemicals for
aseptic technique in the operating
room include phenol and phenol
derivatives (hexachlorophene),
chlorine and chlorine derivatives
(hypochlorite), iodine and

iodine derivatives (iodophor,
povidone-iodine), aldehydes
(formaldehyde, glutaraldehyde),
alcohols (ethyl alcohol, isopropyl
alcohol), ammonium compounds
(chlorhexidine) and hydrogen
peroxide™. Previous studies
examined the irritating effects of

these chemicals on the cornea and
ocular surface”®, In a study, acute
exposure to chemicals such as
ozone, volatile organic compounds,
cigarette smoke, nitrogen oxide

and combustion products caused
irritation of the ocular surface, while
chronic exposure was associated with
nerve and muscle injury”.

The corneal epithelium is extremely
sensitive to chemicals or heat

and produces the blink reflex in
response to these stimuli. Long-term
exposure to such stimuli results

in irregularity and edema of the
corneal epithelium, thereby leading
to prolonged tear break-up time,
tear film instability and decreased
visual acuity. Formaldehyde is the
most potent air pollutant for eye
tissues™ . Additionally, stress

and injury to the ocular tissues
caused by persistent trigeminal
stimulation induced by chemicals
through the olfactory tract have
been shown to be associated with
more frequent itching, burning and
lacrimation. Besides formaldehyde,
acetaldehyde, acetic acid, ammonia,
butanol, formic acid, glutaraldehyde
and hydrogen peroxide, many other
compounds that are used less
frequently have irritating effects

on the ocular surface®™. Previous
studies reported that peracetic

acid showed a wide range of local
effects from mild ocular irritation
to irreversible tissue damage,
depending on the duration and
intensity of exposure® . Sporicidal
agents containing hydrogen peroxide,
peracetic acid and acetic acid for
cleaning and disinfection were

also associated with eye irritation
symptoms in 44 per cent of hospital
cleaning staff and the severity of
these symptoms increased with
prolonged exposure®®. In another
study, eye irritation was the most
common adverse event related to the
antimicrobial pesticide exposure®.
Furthermore, glutaraldehyde,
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orthophthaldehyde, peracetic acid,
hydrogen peroxide, hypochlorous
acid, hypochlorite and formaldehyde,
which are frequently used for
disinfection in the health care setting,
were confirmed to be associated with
eye irritation symptoms®. The current
evidence identifies antiseptics,
disinfectants and sterilising agents
as the main chemical risks which
threaten the lives of health care
workers®. Based on these findings,
antiseptics, disinfectants and
sterilising agents, either in liquid

or gas form, are all a threat for the
development of dry eye disease.

Surgical laser and surgical
smoke

Surgical smoke is the gaseous by-
product caused by thermal tissue
destruction during electrosurgery,
ultrasonic scalpel dissection and
laser tissue ablation or coagulation®.
As with cigarette smoke, surgical
smoke contains potentially
hazardous substances including
toluene, polyaromatic hydrocarbons,
carbon monoxide, furfural,
formaldehyde, decane, benzene,
acrylonitrile, acrolein, acetylene and
acetaldehyde as well as dead and
living cellular materials and viruses®.

In a study, Sisler et al.”” collected

36 surgical smoke samples in
real-time in cell culture media
using an electrocautery device to
cut and coagulate human breast
tissue. A field emission scanning
electron microscope was then used
to characterise airborne particles
collected in the cell medium. The
authors detected 17 different volatile
organic compounds in all samples.
Acetaldehyde, ethanol and isopropyl
alcohol were the most frequently
detected substances in each

sample and were present in high
concentrations. The main hazardous

effects of chemicals produced by
surgical smoke are irritation to the
eye and upper respiratory tract’'.

In another study, llce et al.”?
examined the problems related

to surgical smoke exposure in 81
nurses and physicians working in
the operating room and reported
that the most common complaints
were headache, watering of the
eyes, cough, sore throat, bad odors
absorbed in the hair and nausea. In
addition, several studies showed
that surgical smoke contained

a mixture of chemical and
biological contaminants, posing a
potential hazard for both patients
and operating room staff’ 77,
Furthermore, downward air flow from
the ceiling to the floor (i.e. positive
pressure) in the operating room
dissipated surgical smoke into the
surrounding environment, exposing
all surgical personnel to it”.

In biomedical applications, laser
produces a narrow beam of light with
a high level of energy concentrated in
a very small area. It is widely used for
the removal of vascular tumors, as a
scalpel to make the opening incision,
to collect incisional and excisional
biopsy materials, to cauterise
vascular lesions, to cut gingiva and
oral mucosa, in coagulation and soft
tissue curettage, to treat tumors,

and in endoscopic procedures’.
However, it is not safe for patients
and operating room staff due to the
radiant intensity it has and potential
surgical smoke it produces’”’®.
Corneal and retinal injury related to
laser exposure have been described
in the literature and transient or
permanent loss of vision may occur.
In a previous study, exposure to

laser beam caused ocular symptoms
such as excessive watering of the
eyes or foreign body sensation and
decreased visual acuity and blurred
vision”.

Conclusion and
recommendations

In conclusion, dry eye disease is a
multifactorial disease of the ocular
surface characterised by tear film
instability which adversely affects
visual functions and quality of life of
patients. In the majority of cases, it
is caused by excessive evaporation
of the tear film and persistent ocular
irritation. Besides individual risk
factors, in recent years environmental
factors and occupations, tasks and
habits which require high visual

and cognitive demands have been
associated with reduced blink

rate, ocular symptoms and dry

eye disease. Operating rooms are
complex, isolated workplaces where
different specialties are blended,
cutting-edge technology is employed,
air quality must be controlled and
high standards of cleanliness is
required. The nature of surgery, itself,
as a critical task requiring long-term
mental effort and concentration,
often involving prolonged and non-
stop working hours, particularly

in major surgeries; artificial

indoor air conditioning systems,
constant humidity, constant room
temperature and intense lighting;
use of antiseptics, disinfectants and
sterilising and sporicidal agents; and,
in certain situations, the presence

of surgical laser light and surgical
smoke should all be considered
ergoophthalmological risk factors of
dry eye disease among the operating
room staff.
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Abstract

Problem identification

Capnography monitoring has been identified as a valuable monitoring

tool to assist in the early detection of respiratory adverse events in post-
operative patients in the PACU who are receiving supplemental oxygen. This
integrated review of literature aims to identify the usefulness of implementing
capnography monitoring in the PACU as standard practice to ensure safe
patient outcomes.

Literature search

A search was undertaken of Scopus, Cumulative Index Nursing and Allied
Health Literature (CINAHL) Complete, Health Source: Nursing and Academic
Edition, Clinical Key, PubMed and MEDLINE Complete electronic databases.
Articles (n=12) were selected for this review including a randomised control
trial (RCT), quality improvement projects, a prospective observation study, a
prospective cross-sectional study, an evidence summary and a systematic
review and meta-analysis study.

Data evaluation synthesis

The main indicators for the use of capnography in the PACU included
patients on assisted oxygen, patients receiving opioid analgesia, patients
with obstructive sleep apnoea and paediatric patients. All articles related to
capnography presented complimentary findings regarding the usefulness of
capnography monitoring and its implementation in the PACU.

Implications for perioperative nursing practice or research

Capnography is effective in identifying compromised ventilation in post-
operative patients who are receiving supplemental oxygen in the PACU,
compared to the use of pulse oximetry alone. The literature recommends the
combined use of pulse oximetry and capnography in the post-operative period
to provide clinicians with a complete assessment of a patients ventilatory
status. Nursing education is indicated to improve respiratory assessments and
monitoring skills of PACU nurses combined with further research to ensure the
effective implementation of capnography in the PACU.

Keywords: capnography, end tidal carbon dioxide (ETCO2), hypoxaemia, PACU,
paediatrics, respiratory depression, sleep apnoea
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Introduction

Capnography is a method for
monitoring the partial pressure of
carbon dioxide in the blood and end
tidal capnography measures the
partial pressure of carbon dioxide

at the end of an exhaled breath’, i.e.
end tidal carbon dioxide (ETCO2).
This observation is non-invasive and
occurs through a gas sampling line
attached to a mask or nasal prongs in
the spontaneously breathing patient”.
The significance of capnography is its
ability to determine the effectiveness
of ventilation in patients exposed to
supplemental oxygen®.

Patients in the Post Anaesthesia Care
Unit (PACU) are at high risk of adverse
respiratory events due the effects of
sedation, the use of opioid analgesia
and other anaesthetic agents’.
Respiratory depression, also referred
to as hypoventilation, is slow and
ineffective breathing which can lead
to increasing carbon dioxide levels

in the blood (hypercapnia) and low
blood oxygen levels (hypoxaemia)'.
Very early signs of malignant
hyperthermia are also heralded by
an exponential increase in ETCO2
levels; therefore capnography may
assist in faster detection of this life-
threatening event’.

The suite of standard observations
in Australian PACUs includes level

of consciousness, blood pressure,
oxygen saturation, heart rate,
respiratory rate, temperature, comfort
level, urine output, wound dressing
and drain output, Bromage scores,
and dermatome levels, if applicable®.
While currently not mandated,
electrocardiogram (ECG) is standard
for many PACU units and is growing
in popularity”.

The use of assisted oxygen is known
to mask the signs of inadequate

or deteriorating respiratory
function, and this has resulted in
tragic patient outcomes®. Oxygen

saturation is currently observed
using pulse oximetry which is
beneficial for identifying hypoxaemia
but of limited use when a patient

is exposed to supplemental oxygen
as pulse oximetry cannot accurately
and rapidly detect a patient with
compromised ventilation'.

Capnography can identify variations
in ETCO2, respiratory rate, breathing
pauses and cessation of breathing
(apnoea), providing clinicians with
real time information regarding

a patient’s ventilatory status'”.
Capnography has not been broadly
adopted as part of standard
monitoring practice in PACUs, despite
a growing body of research justifying
its adoption for post-operative
patients on supplemental oxygen'.
Capnography would be a valuable
tool in addition to the existing suite
of standard observations to enable
early nursing intervention and the
prevention of respiratory adverse
events’.

This review has evaluated and
synthesised the relevant literature
and will discuss capnography use

in the PACU, the implications for
perioperative nursing and finally the
translation of knowledge concerning
this valuable monitoring tool.

Problem identification

The use of assisted oxygen may
mask a deterioration in respiratory
function®. While pulse oximetry is

a valuable part of observations
performed by nurses in the PACU,
this tool alone cannot detect
compromised ventilation with
sufficient accuracy in patients who
are receiving supplemental oxygen'.
Patients recovering on supplemental
oxygen may decline rapidly due to
ineffective ventilation long before a
coincidental drop in blood oxygen
saturation is reflected by pulse
oximetry™.

In the operating theatre, the use of
capnography has become a standard
practice to monitor the continuous
ventilation of intubated patients'".
While capnography monitoring

has become increasingly used in
critical care areas, to assist with

the early detection of respiratory
events, it has not been broadly
implemented as standard practice for
monitoring in the PACU™. This review
aims to identify the usefulness

of implementing capnography
monitoring in the PACU as standard
practice to ensure safer patient
outcomes.

Literature search

Design

This review adopts the method
outlined by Whittemore and Knafl for
conducting an integrative review"”.
This method includes five stages -
problem identification, literature
search, data evaluation, data analysis
and presentation - providing an
exhaustive review of the literature for
inclusion in this review".

Literature search methods

A search of the literature was
undertaken electronically using
databases including EBSCOhost
(including Cumulative Index Nursing
and Allied Health Literature (CINAHL)
Complete), Health Source: Nursing
and Academic Edition, Clinical Key,
PubMed and MEDLINE Complete.
Medical subject headings (MeSH)
terms, parentheses, truncation

and Boolean operators were used
included Capnography” OR “End
tidal carbon dioxide” OR “ETCO2"

OR “Capnometry” AND “Monitoring”
AND “Post Anaesthesia Care

Unit” OR “PACU” OR “Recovery” OR

“Postoperative.

Delimiters regarding peer-reviewed
articles only and year of publication
were set, with articles accepted

e-30
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from 2015 to 2020, in order to ensure
only relevant, timely and quality
articles were used in this literature
review. Articles were excluded if the
full-text was not written in English,
due to language constraints of the
authors. Primary sources of literature
were prioritised for the purpose

of allowing direct interpretation

of results. Editorials, conference
abstracts and opinion papers were
excluded due to inability to directly
analyse the quality of the research
included.

This search criteria identified 25
articles excluding duplicates, which
were reviewed against the inclusion
and exclusion criteria to determine
applicability. Initially 12 articles were
selected including a randomised
control trial (RCT), quality
improvement projects, a prospective
observation study, a prospective
cross-sectional study, an evidence
summary and a systematic review
and meta-analysis study.

A review of the reference lists was
also completed in search of other
relevant articles for inclusion in the
review. Four additional pieces of
literature were included in this paper,
one provided information on writing
an integrated review, two provided
further background information on
monitoring, and one explored the
risks of assisted oxygen.

Data evaluation and
synthesis

The final 16 articles were read and
examined to identify background
information and indications for the
use of capnography. Indications
included patients on assisted oxygen,
patients receiving opioid analgesia,
patients with obstructive sleep

apnoea (0SA) and paediatric patients.

These four indications have been
used as subthemes to facilitate this
review.

Results: Studying
the performance of
capnography in the PACU

The Australian and New Zealand
College of Anaesthetists (ANZCA) PS04
Statement on the Post Anaesthesia
Care Unit states that capnography
monitoring must be applied to
patients with an endotracheal tube
and must be available if a patient

is intubated or requires intubation

in the PACU®. There are currently

no recommendations for the use of
capnography as standard monitoring
in the PACU although respiratory
events are frequent and capnography
would be beneficial to ensure the
safety of post-operative patients’.

Three studies analysed the use

and effectiveness of capnography
monitoring in the PACU environment.
A prospective observational

study was conducted by Chung et
al. to determine the usefulness

of capnography in the PACU for
early detection and intervention

in comparison to the standard
PACU monitoring’. PACU nurses
adopted standard monitoring
while capnography monitoring was
undertaken by researchers’. The
capnography detected respiratory
adverse events 8.3 to 11 minutes
earlier than standard monitoring
in 75 per cent of cases”. Chung et
al. concluded that the addition

of capnography to standard PACU
monitoring would be valuable in
the early detection of respiratory
adverse events’. A systematic review
and meta-analysis conducted by
Lam et al. identified an increase in
ETCO2 to be a valuable indicator and
early warning sign for respiratory
depression'. Data revealed that a
group monitored with continuous
capnography identified 8.6 per cent
more episodes of post-operative
respiratory depression than those

observed in the group with pulse
oximetry (11.5% compared to 2.8%;
P<.00001)". Lam et al. also found
capnography provided an accuracy
six times greater than pulse oximetry
alone in the detection of respiratory
depression (P<.00001)". Similarly,

a quality improvement project
conducted by Latham et al. in a
large hospital PACU identified that
the early detection of respiratory
complications was 28 times more
likely with capnography than pulse
oximetry’.

Capnography can also provide early
identification of patients at risk of
respiratory events prior to discharge
from the PACU, allowing for transfer
to an area of higher-level care or for
increased supervision on lower acuity
units’. A prospective cross-sectional
study was conducted by Zito et al. to
determine if the confidence of nurses
was increased with the use of ETCO2
in the discharge of patients from

the PACU". The confidence of nurses
regarding patient readiness for
discharge differed before and after
the assessment of ETCO2, suggesting
ETCO2 has an important role as

a monitoring tool to ensure safe
discharge from the PACU to lower
acuity nursing areas, such as the
surgical wards™.

The apparent opportunity to
improve the safety of post-operative
patients in relation to respiratory
events using capnography is well
documented’. The four main areas of
focus for the use of capnography in
the PACU identified in the literature
include patients receiving assisted
oxygen, patients receiving opioid
analgesia, patients with OSA

and paediatric patients. It is well
accepted that patients in these
categories are at heightened risk

of compromised ventilation while
recovering from general anaesthetic.
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The ability of supplemental
oxygen to mask underlying
respiratory function

While not a specific case study
related to the PACU, a coronial
communique® reminds readers that
supplemental oxygen may mask
the signs of poor or deteriorating
respiratory function as it elevates
oxygenation and therefore pulse
oximetry readings which would
otherwise be falling if the patient
were breathing room air®, The use
of capnography in cases where
supplemental oxygen is being used
would allow faster, more accurate
detection of alterations in respiratory
function®.

Opioid analgesia

Patients in the PACU are at risk

of respiratory depression and
hypoxaemia which is further
compounded by the need for
analgesia for post-operative pain
management”. Carlisle states that
opioid-related adverse events can

be prevented in the perioperative
setting through the improvement

of monitoring practices™. One
observational study and two quality
improvement projects were identified
in the literature relating to the use of
capnography in the PACU for patients
receiving opioid analgesia®'*"”

A prospective observational

study conducted by Jungquist et
al. included orthopaedic patients
in the PACU wearing three types

of electronic monitoring - pulse
oximetry, capnography and minute
ventilation. The study aimed to
examine the effectiveness of these
devices in identifying respiratory
adverse events in patients’. All
patients had supplemental oxygen
and 48 out of 60 patients wore

all three types of monitoring’.
Findings revealed that 50 per cent
(n=24) of patients displayed signs
of opioid induced respiratory

depression (OIRD), detected as
hypoventilation through unchanged
oxygen saturation, increased ETCO2
and decreased minute ventilation®.
Jungquist et al. concluded that while
capnography and minute ventilation
were effective in the PACU for
identifying patients with respiratory
compromise, analysing oxygen
saturation alone (in patients with
assisted oxygen) is more reactive
which may compromise intervention
response times and expose patients
to an increased risk of subsequent
adverse events’. Jungquist et al.
concluded that a proactive approach
rather than a reactive approach is
beneficial to identify patients at risk
of OIRD".

Carlisle conducted a quality
improvement project that involved
the implementation of capnography
as standard monitoring in the

PACU to reduce the risk of OIRD
with 71 per cent (n=174) of patients
displaying at least one risk factor
for OIRD'™. Nursing education
concerning OIRD risk assessment
and capnography was implemented
and twelve months after its
implementation a significant rise

in the frequency of capnography
monitoring in high risk ORID patients
was observed™. Carlisle concluded
that the implementation resulted
in an improvement in the number
of high-risk patients receiving
capnometry monitoring and a
decrease in the number of OIRD
cases'.

Another quality improvement
project was conducted by Oswald
et al. to improve the monitoring

of high-risk patients and patients
receiving opioids in the PACU
through the use of capnography™.
Capnography identified 44 per cent
(n=14) of patients had high ETCO2
and 48 per cent (n=16) of patients
had a low respiratory rate (< 10
bpm). Capnography identified
respiratory depression earlier than

pulse oximetry oxygen saturation
observations in 100 per cent (n=33) of
patients”.

Obstructive sleep apnoea
(0SA)

OSA is the obstruction of the upper
airway during sleep’. It is a sleep
disorder that is caused by the
relaxation of the pharyngeal muscles
resulting in decreased airflow’.

While this condition is increasing in
prevalence, 80 per cent of surgical
patients continue to be undiagnosed
at the time of surgery due to poor
understanding of symptoms®. In

turn, this increases the risk of post-
operative respiratory adverse events
resulting in partial or complete
airway obstruction®. Capnography
monitoring of post-operative patients
with OSA has been implemented in
two quality improvement projects
found in the literature with further
recommendations for use supported
by a best practice evidence summary.

A quality improvement project
conducted by Scully et al. included
patients with OSA, 36 per cent of
which were preoperatively identified
as high risk of OSA°. An OSA screening
tool was implemented as well

as a nursing education package
that focused on capnography.
Capnography was subsequently
used on 76 per cent (n=241) of

OSA patients, allowing nurses to
easily detect hypoventilation and
intervene accordingly’. Respiratory
complications relating to OSA
occurred in 10.8 per cent (n=34)

of patients who required high

level care”’. Scully et al. concluded
that the implementation of
capnography in the PACU resulted in
an improvement in the respiratory
assessment skills of nurses and a
coextensive decrease in respiratory
complications for OSA patients’.
Similarly, a quality improvement
project conducted by Latham et al.
included patients screened for OSA,
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with the implementation of an OSA
screening tool and capnography in
the PACU after nursing education®.

It was found that 67 per cent (n=41)
of post-operative patients were
identified as high risk for OSA with

76 per cent (n=31) of these patients
having no previous diagnosis of OSA",
The conclusion drawn by Latham et
al. was that capnography monitoring
effectively identified patients at risk
of respiratory complications, allowing
for early nursing interventions to
ensure safe patient care®.

The use of capnography for
monitoring post-operative patients
at risk of OSA in the PACU has been
recommended as best practice by
the 2019 Joanna Briggs Institute
(JBI) evidence summary to prevent
respiratory adverse events'®.
Education for health care providers
on capnography monitoring for
post-operative patients and the
interpretation of capnography
findings, used in conjunction with
clinical observation and assessment,
is also recommended as best
practice®.

Paediatric patients

In the PACU, hypoventilation and
apnoea are the most common
respiratory events that occur among
paediatric patients”. Two studies
completed by Langhan et al. reviewed
hypoventilation and capnography
monitoring in children in the PACU
after analgesia"”.

A randomised control trial conducted
by Langhan et al. included 201
children, with 98 patients in the
control group and 103 in the
intervention group. PACU nurses were
randomly allocated to be able to

see the capnography monitor with
the intervention group and not see
the monitor with the control group.
Standard monitoring including pulse

oximetry was applied and 94 per cent
of patients received supplemental
oxygen'. The results found decreased
rates of hypoventilation and apnoea
over time between the children

in the intervention group (with
capnography) and the children

in the control group (with pulse
oximetry)". The results were related
to a higher rate of identification of
respiratory issues and improved
effectiveness of interventions by
nursing staff'. Decreased rates of
slow breathing over time were found
in the control group compared to the
intervention group and no difference
in hypoxaemia was found over time
between the two groups'. Langhan
et al. concludes that capnography
identified most of the respiratory
events among children in the PACU,
resulting in fewer adverse events due
to improved nursing interventions'.

A prospective cross-sectional study
conducted by Langhan et al. included
194 children randomly selected with
capnography monitors concealed
from the view of PACU nurses™.
Standard monitoring including

pulse oximetry was applied and

86.5 per cent of patients received
supplemental oxygen®™. Capnography
detected hypoventilation or apnoea
in 45.5 per cent (95% Cl 38.5%, 52.5%)
of patients and oxygen desaturations
in 19 per cent (95% Cl 13%, 24%)

of patients, with interventions

in 9 per cent (95% Cl 5%, 13%) of
patients”. Hypoventilation or apnoea
was observed as more likely to occur
in patients who received narcotic
medication and supplemental
oxygen®™. Langhan et al. concluded
that capnography as part of standard
monitoring could improve the
detection of respiratory depression
and improve the safety of patients in
the PACU™.

Implications for
perioperative nursing
practice or research

This review examined the limited
available literature regarding

the effective use of capnography
monitoring in the PACU to ensure
safe patient outcomes. The articles
obtained for the review were mainly
quality improvement projects and
prospective studies from the USA
and Canada, and one Australian
coronial communique. Jungquist et
al. suggests that the limited types of
studies conducted to date may have
been driven by ethical considerations
relating to experimental approaches
to care of PACU patients’. Differences
may also be presentin the
capnography thresholds from

the studies conducted overseas
potentially skewing the results and
final outcomes.

The majority of studies identified
in this review draw from analysis
of the comparative effectiveness
of capnography across classes

of treatment where capnography
has been identified as beneficial
and best practice. This includes
patients having supplemental
oxygen, those receiving opioid
analgesia, patients with OSA and
paediatric patients. Some studies
have noted the effectiveness of
capnography monitoring compared
to pulse oximetry alone in identifying
compromised ventilation justifying
the expanded adoption across the
PACU environment for all patients
where supplemental oxygen is
applied. The empirical results
indicate with sufficient clarity that
capnography presents ventilatory
data faster and with superior
accuracy to pulse oximetry allowing
for rapid response and improved
patient outcomes. Ventilation
changes will also be detected even
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with the use of assisted oxygen,
allowing respiratory deterioration

to be more easily detected in

the cohort’. The combined use of
pulse oximetry and capnography

in the post-operative period would
provide clinicians with a complete
assessment of a patient’s ventilatory
status to improve patient safety

and prevent respiratory adverse
events'”. Such recommendations
are well supported in the data and
the study outcomes with nursing
education indicated to improve the
assessment skills of PACU nurses
combined with further research to
ensure the effective implementation
of capnography in the PACU.

Knowledge translation

PACU nurses are a vital part of the
perioperative team, ensuring the
safety and care of the post-operative
patient. As adverse respiratory
events are frequent, the value of
capnography monitoring in the PACU
is clear and highly recommended

as best practice in the reviewed
literature. Although not currently
standard practice in Australian PACUs,
the use of capnography monitoring is
unlimited and encouraged for use in
all patients receiving supplemental
oxygen as well as patients who have
been administered opioid analgesia,
patients with OSA or patients from
the paediatric population. Further
education among the nursing
profession is suggested to improve
the analysis, interpretation and
response to capnography measures
resulting in improved respiratory
assessments and monitoring skills of
PACU nurses.

Conclusion and
recommendations

Capnography is an underutilised tool
for monitoring and responding to
events of compromised ventilation

in the PACU. To date, mandatory use

of capnography or its adoption as
part of the best practice suite of
standard observations has not been
implemented except for intubated
patients. Research in this study

area suggests that the accuracy and
sensitivity of ETCO2 capnography in
identifying ineffective ventilation
should support its adoption more
broadly across PACU environments to
complement pulse oximetry readings
for patients on supplemental oxygen.

All 12 studies that were specifically
related to capnography demonstrated
that ETC02 monitoring could highlight
an adverse respiratory event several
minutes faster than pulse oximetry
alone. This is because a coincident
drop in blood oxygen saturation may
not be logged by pulse oximetry
observations for some time after an
event of compromised ventilation,

by which time the drop in oxygen
saturation may be rapid, severe and
fatal. The research has demonstrated
that adoption of capnography
monitoring is likely to result in more
rapid and life-saving interventions
for patients receiving supplemental
oxygen.

The body of evidence available
emanates from three main study
areas where the risk of compromised
ventilation is perceived to be

higher — patients receiving opioid
analgesia, patients presenting

with OSA and patients from the
paediatric population. It is however
suggested that broader adoption of
capnography for all patients receiving
supplemental oxygen in the PACU
would likely be supported by further
research in this area. A number of
studies have also emphasised the
importance of nursing education

in monitoring and interpreting
capnography results. This point
should not be understated and is
critical to such an initiative.
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Authors Identifying barriers to patient
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DR e a safety culture: An integrative
review
Abstract

Problem identification

Promoting patient safety, through patient advocacy, is an important part of
the perioperative nurse role. However, identified barriers to effective patient
advocacy have also reflected deficits in the characteristics of safety culture.
This integrative review aims to highlight these barriers and discuss strategies
for promoting patient safety within the perioperative context by presenting
links between patient advocacy and safety culture.

Literature search

An electronic search of the databases, EBSCOhost, Academic search ultimate,
Cumulative Index Nursing and Allied Health Literature (CINAHL), Healthsource,
MEDLINE and PubMed, was undertaken and yielded ten articles for inclusion.
Primary research included in this review consisted of five qualitative studies,
three quantitative studies and two case studies. Further literature was used to
provide background into this subject and guidance on writing this paper.

Data evaluation synthesis

The selected research was critically appraised for methodological quality using
JBI critical appraisal checklists for case reports, qualitative and prevalence
research. A data extraction table was used to record, group, compare and
inform the integrative process of thematic analysis and data synthesis,
generating themes that emerged through the selected literature.

Implications for practice

Synthesised findings will highlight the importance of patient advocacy by the
perioperative nurse to increase patient safety. This review of the literature will
present barriers to patient advocacy and discuss the suggestion that the key
to greater patient safety may be an organisational commitment to enhance
patient advocacy by perioperative nurses allowing them to speak up on behalf
of their patients.

Keywords: patient safety, safety culture, patient advocacy, perioperative
nursing
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Introduction

Patients put their trust in the health
care system to provide high-quality,
safe care that will meet their needs
and expectations'. Acceptance of
accountability for practice and
acknowledgement of the nurse’s
role in protecting a patient’s
autonomy and right to care that is
of high quality, and both clinically
and culturally safe, is paramount’.
This could not be more important
than in the perioperative context,
where patients are exposed to the
vulnerabilities associated with
undergoing anaesthesia when they
are temporarily unable to act on their
own behalf®.

In the words of Virginia Henderson,
a famous nursing theorist, when
defining patient advocacy in nursing

the nurse is temporarily

the consciousness of the
unconsciousness, the love of life for
the suicidal, the leg of the amputee,
the eyes of the newly blind, a
means of locomotion for the infant,
knowledge and confidence for the
young mother, and a ‘mouthpiece’
for those too weak or withdrawn to
speak’ "%,

The objectives of this review are

to understand the relationship
between patient advocacy and safety
culture in the perioperative context;
to present the perioperative nurse
role in patient advocacy; discuss
some of the barriers to patient
advocacy, including hierarchy in the
perioperative environment and fear
of blame; and identify strategies to
overcome these barriers, including
flattening the hierarchy, open-
communication and non-punitive
approaches to risk reporting.

Problem identification

Patient advocacy in the perioperative
context has been widely researched
over the last two decades. Results

have shown that perioperative
nurses view their role as a protector
from harm and a human rights
activist®. Patient advocacy provides
nurses with the opportunity to
exercise their professional, moral
and ethical perspective, promoting
empowerment and professional
satisfaction®. Barriers to perioperative
nurse advocacy, such as hierarchy
and communication constraints,
have been well described in
discussion papers reflecting on
clinical practice®®. These papers also
highlight the relationship between
advocacy and the concept of safety
culture®®. As recognised by the
Australian Commission on Safety
and Quality in Health Care (ACSQHC),
safety culture is a key element in the
collaborative delivery of high-quality,
safe care and is demonstrated
through organisational attitudes that
shape the behaviours of clinicians
and leaders’. Despite this, the role of
patient advocate has been impeded;
therefore, identifying and overcoming
the barriers to patient advocacy

by perioperative nurses is vital for
patient safety’.

Literature search

Search strategy

An electronic database search of the
literature was conducted. Included

in the search were, PubMed and, via
EBSCOhost, Academic search ultimate,
Cumulative Index Nursing and Allied
Health Literature (CINAHL) complete,
Healthsource: nursing/academic
edition, MEDLINE, and MEDLINE
complete.

Key terms used in the search were

‘patient’, ‘advocacy’, ‘perioperative’,
‘operating room’, ‘nurs*’, ‘patient

advocacy’ and ‘safety culture’.
The PubMed MeSH and PubMed
search builder were utilised to
include medical subject headings
(MeSH) terms in the search. MeSH
terms were, ‘patient safety’[Mesh],

‘Perioperative Care/ethics'[Mesh],
‘Perioperative Care/legislation

and jurisprudence’[Mesh],
‘Perioperative Care/organsisation
and administration’'[Mesh]. Boolean
phrases, AND and OR were applied
to narrow the search terms and the
truncation *" applied to include
plurals of key terms.

Inclusion and exclusion
criteria

To access the most up-to-date
primary research and scholarly,
peer-reviewed literature, the search
results were limited to the years
2015 to 2020 and articles from peer-
reviewed journals only. Included
articles referenced the key terms
and were in English due to language
constraints of the authors. Exclusion
criteria included research not related
to nursing, patient advocacy or
safety culture; secondary sources of
research; protocols; guidelines and
research not transferrable to the
perioperative context.

Data evaluation
synthesis

Data extraction and
evaluation

Data extraction included the author,
date of publication, origin of the
study, population and sampling
method, study design, level of
evidence, key findings and limitations.
In agreeance with Whittemore and
Knafl, the diversity in research design
of the included studies indicated the
appropriateness for the application
of quality appraisal tools™. Reliability
and validity of the selected research
was determined using the levels of
evidence as described by Jirojwong,
Johnson and Welch from level |, the
highest, to level VII, the lowest".

The selected research was critically
appraised for ‘methodological
quality’ using the JBI critical
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appraisal checklists for case reports, synthesise the data through thematic  discussion and synthesised for

qualitative and prevalence research®”.  analysis™. Data reduction initially verification and to draw conclusions.
Each checklist had between eight involved grouping the research by Lo .

and ten questions that was allocated  study design. The data extraction Descriptive findings

a score, ‘'yes’, ‘unclear’, ‘no’, ‘not table, used to record extracted data As indicated in the PRISMA flow
applicable’, which was interpreted to be later used for comparison, is diagram (Figure 1), the search

by the author with a rating of low-, included as supplemental material. strategy identified 347 articles
moderate- or high-quality research. Data display was achieved through and four articles were identified

. . the applied table by grouping similar
Data analysis and synthesis  data. comparison of the grouped

data was used to generate themes
and connections. The themes and

through a search of the reference
lists in the selected literature, as
As suggested by Whittemore and recommended by Liberati et al®”.
Knafl, the integrative review method X ) After duplicates were removed
was followed to analyse and connections were integrated for from the total 357 articles, 163

=

o

§ Records database identified Additional records identified
o through searching through other sources

= (n = 347) (n=4)

c

Records after
duplicates removed

(n =163)
on
= Records excluded
c
o (n=13)
5 A\ 4 .
n Not related to nursing,
(n =163) V4 culture; no author,
protocols, guidelines.
A\ 4
Full-text articles
= . excluded
& Full-text articles _
= R \ (n =40)
= assessed for eligibility
2 (n = 50) Not transferrable to
= perioperative context,
secondary resources.
5 Studies included in StUd.'eS .mcluded n .
‘@ L . quantitative synthesis Case studies included
| qualitative synthesis :
S (n = 5) (meta-analysis) (n=2)
= (n=3)
Figure 1: PRISMA flow diagram of papers for inclusion
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remained. Of the 163 articles, 113
articles were excluded after titles
and abstracts were screened against
the inclusion and exclusion criteria.
The 50 remaining full-text articles
were screened for relevance to the
review aims resulting in 40 articles
being excluded. The majority of the
excluded full-text articles were found
to be relevant to patient advocacy
and safety culture; however, based on
the recommendations of Jirojwong et
al’"and Joanna Briggs Institute (JBI)™
they were excluded as they were
determined by the author to be low-
level discussion papers or low-quality
case reports where reliability and
validity of the results could not be
determined. Three full-text articles
were also found to be relevant to

the review aims but were excluded
as they were review articles. A total
of ten primary research articles were
selected for inclusion. The origin of
selected articles were the USA (n=7),
Sweden (n=1), Australia (n=1) and
Canada (n=1).

Quality assessment

The ten included articles were
assessed for quality according to
Jirojwong et al!" and JBI"”. The three
quantitative studies were found to
be level IlI-3 cross-sectional studies
and were critically appraised across
nine criteria for prevalence research
to be of moderate quality. Quality
was reduced by low response

rates and description of sampling
methods. The five level VI qualitative
studies included four that consisted
of semi-structured interviews and
focus groups, and one with an etic
approach that was observational with
informal interviews. All qualitative
studies included field notes or
journaling, coding and thematic
analysis. The five qualitative studies
were critically appraised across ten
criteria for qualitative research and
found to be of high quality. Of the
two level IV case studies, one was

critically appraised against eight
criteria and one against six of the
eight criteria, due to no applicability
to the study. Both were found to be
of high quality.

Results

The analysis of the data was mapped
through comparison for similarities
in the methodology, aims and
findings of the selected research.
Through this iterative process the
overarching theme to emerge linking
perioperative patient advocacy and
safety culture, was ‘perioperative
nurse role in patient advocacy'.
Subthemes generated under
barriers to perioperative advocacy
were ‘hierarchy in the perioperative
environment’ and ‘fear of blame’.

Discussion

Perioperative nurse role in
patient advocacy

Four qualitative studies researched
the perspective of perioperative
nurses as patient advocates' .
Two qualitative studies found that
perioperative nurses viewed their
patients as vulnerable and that
attentiveness to patients’ needs
and expectations builds trust and
promotes advocacy'“”. Through

the collective experiences of
preoperative nurses, and end-
users of preoperative care, Malley
et al.found that there is often a
gap between patient expectation
and specialist knowledge that can
negatively impact transitions of
care'. This study found that patients
coming in for surgery expected that
all the information pertaining to their
care would be available when they
arrived™. When gaps in information
occur, distrust and fear builds, and
patient outcomes are negatively
impacted'. This research revealed
that nurses perceived themselves
as important in filling these gaps to

build trust, and that by gathering all
the necessary information nurses put
themselves in a position to protect
their patients from harm™. Echoing
these sentiments, Ingvarsdottir et al.
reiterated the importance of these
findings, explaining that while there
was limited time preoperatively to
spend with patients, perioperative
nurses identified this as being very
important to filling the gaps in
information and building patient
trust®.

Sundgqyvist et al. highlighted

that, despite the limited time
perioperative nurses have with a
conscious patient during transition
to the operative phase, trust building
was still achievable through acts of
advocacy that promote psychosocial
support, integrity and autonomy’. For
example, in one study a nurse was
observed to be conscious of meeting
the patient’s needs in addressing
the patient by name, checking for
comfort, assisting with transfer onto
the theatre table, talking the patient
through steps in the process and
pulling the blinds down to cover the
window into the theatre'. During

the phase of anaesthesia, where

the patient was unaware, members
of the theatre team were also seen
to protect the patient through
constant surveillance, collaborative
interactions, acts of information-
sharing at different points in the
patient’s transition through the
perioperative environment and
challenging each other on decisions
in patient care™.

The findings of challenging decisions
and surveillance for patient
protection are also consistent with

a qualitative study by Bacon that
researched the nurse experience

of ‘failure-to-rescue’ (FTR) post-
operatively"”. Although the concept
of FTR is not specific to the
perioperative context, the results are
generalisable through application

to current Australian standards
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in recognising the deteriorating
patient’®. It was found that the
participants in this study viewed their
role as patient protectors through
patient surveillance in relation to
their abilities to escalate care”. This
was linked to patient advocacy, as
the study highlighted both the
importance and the difficulties in
speaking up on behalf of the patient
when deterioration is detected”.
Through rich description, it was also
found that junior nurses, in particular,
have difficulty in knowing when or
how intensely to pursue escalations
of care when they have concerns

for a patient’s welfare”. FTR, even
with experienced nurses in the PACU
and despite efforts to advocate and
escalate care for their patients, has
resulted in adverse events”.

Barriers to perioperative
advocacy

Hierarchy in the perioperative
environment

Rich data from two qualitative
studies found that the ability to
escalate care is often associated with
fear™”. In a phenomenological study,
the lived experience of participants
described the view of being
‘unpopular’ for speaking up in the
best interest of patients®. A grounded
theory study found that culture

in the perioperative environment
was characterised by a ‘steep
hierarchy’ that played a central role
in the functioning and mood of the
environment™. Although this study
was of surgical resident doctors
working in the operating suite, it

was relevant in its insight into the
culture of the perioperative milieu®.
The experience of participants

was described as avoiding conflict
with both nurses and consultant
doctors, suppressing feelings or
using questioning, either indirect or
direct, to challenge decisions”. This
is consistent with the findings of

Rainer and Schneider that suggest
that nurses feel subordinate to
doctors, hindering their ability to
speak up?'. In support of this notion,
one case study described a nurse
raising concern with a surgeon over
the viability of a written consent
and, despite the nurse’s concern,
the surgeon insisting the patient
still be transferred to the operating
suite”. Feeling pressured by the
conflict between their professional
obligations to the patient and the
perspectives of the surgeon, the
nurse transferred the patient to

the theatre; however, the nurse

did escalate her concerns to the
manager”. The manager pursued the
nurse’s concerns with the surgeon,
thus supporting the nurse and
flattening the hierarchy, and the
patient’s surgery was subsequently
postponed until a valid consent was
obtained”.

Fear of blame

Fear of blame was a common barrier
to risk reporting within the selected
literature™**» The data from one
quantitative study showed that 59
out of 352 participants revealed they
had not reported a patient safety
concern, with 33 of those citing the
reason as fear of blame®. In the
same study, data revealed that even
though 94.8 per cent of participants
believed their facility was supportive
of risk reporting, 37 per cent did not
report an unsafe practice they had
seen”. One qualitative study also
found that low rates of reporting
risks to patient safety was due to a
lack of opportunity for formal, open
discussion and a fear of documented
risk reports being used to leverage
individual blame™.

Links to safety culture

Fan et al. hypothesised that surgical
site infection rates were linked

to the concept of safety culture™.
This research used a survey with

twelve dimensions of safety culture
that examined perceptions of

open communication, feedback,

risk reporting processes and
approaches, management of and
support for patient safety, and
teamwork”. Findings (r=-0.90; Cl
95%= [-0.45, 0.99]) revealed that poor
organisational commitment to safety
leads to low perceptions of safety
culture by staff in the workplace,
which in turn leads to higher rates of
surgical site infections®.

In a quality improvement case
study, Lozito et al. had identified

an increase in patient harm from
surgical error and ‘near-miss’ events
that were often not being reported®.
It was identified through a staff
survey, that open communication
and non-punitive approaches to risk
reporting needed improvement?,

In this study the implementation
strategy included education for
safety culture, standardising the
reporting process and debriefing
following reporting to promote open
discussion and reflective learning”.
This study showed that implementing
strategies to improve organisational
commitment to patient safety
improved ‘near-miss’ reporting,

with statistically significant results
(p=<0.05)". Lozito et al. showed

that an organisational commitment
to safety, through improved
communication strategies, resulted
in a15to 20 per cent increase in
staff satisfaction with aspects of
safety culture — open communication,
feedback, ‘non-punitive’ approaches
to risk reporting and education?”.

These findings are supported by

a quantitative study that explored
how safety culture influences
team behaviour. The study found a
statistically significant correlation
between patient advocacy in

‘speaking up’ and a positive safety

culture (p=0.000)". This study
showed that a safety culture which
is supportive of questioning, risk
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reporting and the ability to challenge
on behalf of patient safety issues,
reduced ‘moral distress’ experienced
by nurses through promoting their
ability to ‘speak up’ thus advocating
for the safety of their patients?'.

Implications for
perioperative nursing
practice or research

The aim of this integrative review
was to understand the relationship
between patient advocacy and
safety culture, and identify
strategies to promote patient
advocacy and patient safety within
the perioperative context. The
included literature recognises

the perioperative nurse role

as a protector of patients from
harm. The research highlights the
complexities of the perioperative
team environment and identifies
hierarchical structures as a barrier to
advocating for patient safety. Open
communication and non-punitive
approaches to risk reporting, were
recognised as key characteristics of
safety culture, greatly influencing
the perioperative climate. For
perioperative leaders, the findings
of this review will provide context to
the recently devised ACSQHC safety
culture measurement toolkits, aimed
at improving patient safety within
Australian health care organisations’.

Knowledge translation

1. Perioperative nurses view
patients within the perioperative
environment as vulnerable, and
themselves as protectors from
harm. Through acts of advocacy,
nurses execute their responsibility
and moral compass to promote
the rights of their patients and to
provide the highest standard of
safe patient care.

2. Nurses fearing to ‘speak up’ on
behalf of their patients, when

there is a perceived hierarchy
and lack of support from clinical
leaders, negatively impacts
communication and promotes a
poor safety culture.

3. Flattening the hierarchy through
open communication strategies
and non-punitive approaches
to risk reporting were identified
as promoting a positive safety
culture that better supports
patient advocacy.

Limitations

The results of this integrative review
are limited by the low number of
primary research articles found
through the search strategy, with
only one study being Australian.
Generalisability and transferability of
the results may be biased by only six
of the included studies being specific
to the perioperative context. Of those,
only four could be related directly

to Australian perioperative nursing
practice.

Conclusion

This integrative review explored the
perceptions of the perioperative
nurse role in patient advocacy as
protector from harm. Synthesised
findings of the selected literature
highlight that team culture can be
a barrier to advocating for patient
safety when it is hierarchical and
promotes communication that is
closed and punitive.

The ability of perioperative nurses to
speak up on behalf of their patients
is paramount in the operating suite
where patients are vulnerable and
often unable to speak for themselves.
This advocacy sits close to the

heart of perioperative nursing and
perioperative nurses see this task as
very important.

As limited literature was available
on patient advocacy and safer
patient outcomes, further research

into these important links may be
warranted.

The literature in this review revealed
that strategies by organisational
leaders to promote supportive, open
communication, free from fear, have
the potential to strengthen the ability
of perioperative nurses as patient
advocates, ultimately improving
patient safety outcomes.
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Identifying barriers to patient advocacy
in the promotion of a safety culture:
An integrative review

Supplemental material: Data extraction matrix

Author/date/

Population/

Level of evidence

and appraisal

country sampling Study design score Aim and key findings Limitations
Sundqvist S Qualitative 10/10 JBI-high Aim: To support findings of a previous integrative review Transferability: experience
etal. o Descriptive VI-low for perioperative nurse role in patient advocacy through of registered nurse
2017 observational — experience of a registered nurse anaesthetist (RNA). anaesthetists not
Sweden etic approach Findings substantiated previous integrative review. consistent with Australian
nursing.
© Informal Acts of patient advocacy: constant surveillance, anticipation 9
interviews —emic and being prepared, multidisciplinary approaches to preparing
approach patient and ensuring safety, safety checking equipment,
o Field notes speaking up when things are not right.
o Content analysis Observed delivering holistic approaches to care: psychosocial
framed by findings support (physical touch), being attentive (eye contact, using
from previous name, promoting autonomy through offering chaice), ensuring
integrative review integrity (closing blinds), involving the patient (talking through
each step in the preparation process). Collaboration with team
for information sharing to plan for care.
Bacon C. n=14 nurses Qualitative 10/10 JBI- High Aim: Explore lived experience of nurses in ‘failure to rescue’ Recollection of events.
2017 (50R, 1 PACU, | e Phenomenology VI- low (FTR). Inconsistent timeframes of
USA 51CU. 1 EDU semi-structured Precipitating factors: not consistent with research relating to the FTR experienced.
2 suréical ' interviews — open- errors, resources, or patient surveillance. ‘Typical day’. Validity: 50% of the
ward) ended questioning Nurse perspective: all but one, not preventable, not consistent | participants validated the
Purposive 30—92lm|nutes, with medical review data — preventable. interpretation of responses
' recording, . . . i
Snowball transcribged Nurse role in preventing FTR: view role as a protector through bias.
sampling verbatim surveillance and escalating care.
o Journaling Experience highlighted nurse responsibility to prepare for the
« Phone foll ‘ unexpected to make sure things are all right.
one follow-up to
validate findings
e Thick description
Malley A, KimT. | n=24 nurses Qualitative 9/10 JBI- High Aim: Understand nurse perception of preoperative nurse role Transferability: no
2015 Purposive o Focus groups VI-Low and identify contribution to transition in care through the demographic data for
USA l ) perioperative journey. experience level of the
sampling o Semi-structured,

open-ended
questions

e Field notes
 Thick description

Preoperative assessment forms a baseline for transition points,

opportunity to gain holistic view of the patient and identify
potential risk factors for patient safety.

Communication factors:

 gaps between patient and consultant understanding of
expectations and needs during treatment are common

o multiple modes of information sharing leads to incomplete
information

o differing perspectives between disciplines of what
information is needed.

Preoperative nurses required to fill the gap through follow-up.

Preoperative nurses consider themselves to be central in trust
building and patient advocacy — understanding vulnerability of
the patients, identifying patient preferences, family situations,
other health issues.

Patient expectation of overall outcomes: patients have
preconceived idea of what health professionals and facilities
should know about them — when gap is not filled, distrust and
poor outcomes may result.

participants in the specialty,
higher proportion of end-
user nurses.

Bias: interview nurse
known to some participants
and pre-knowledge of the
environment.
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Level of evidence

Author/date/ Population/ and appraisal
country sampling Study design score Aim and key findings Limitations
Ingvarsdottir E, n=11 Qualitative 8/10 JBI- High Aim: Explore ways to enhance patient safety through Trustworthiness and
Halldorsdottir S. | participants o Phenomenological | VI- low understanding the experiences of the OT nurse confirmability: the lead
2017 Purposive study Overarching theme: OT nurse balancing constant risk researcher was known
USA sampling o Open-ended, in- management and preventing patients from harm. tOJIVG participants and th
- b ) ) extensive experience on the
depth interviews Central factors to enhancing patient safety: awareness of area of rese;rch‘
transcribed patient vulnerabilities and trust building in the OT — respect, .
verbatim attentiveness. Limited time with conscious patient, considered Erustw[;)rghll_r;ess a?ﬁ_ ;
: valuable. el gy: (10 U
* Research diary o . o description, generalised
Navigating task and patient care: communication, teamwork, narratives.
coordination, preparation. Difficulties in communication
and teamwork, consistent theme — misleading incomplete
or inaccessible information. Protocols that are generic, not
designed for context, cause confusion.
The theme for preventing harm: risk reporting — documentation,
follow-up, open-discussion, reflection. Limited feedback,
follow-up following critical events was evident. Documentation
was reported as lacking. Confusion noted about defining an
adverse event.
OT culture impacting safety: seen as stressful — distractions,
multitasking, time-pressures, understaffing. Importance placed
on ‘speaking-up’, overall view described ... being unpopular’.
Everyone has a role and work within it to achieve common
goal in patient care outcomes. Overall view — patient safety
requires competence in both technical and non-technical skills.
Bould Det al. n=44 Qualitative 10/10 JBI-High Aim: To understand impact of hierarchy on resident doctors to Gender bias for gender
2015 anaesthetic o Grounded theory VI challenge decision-making in the OT. related experiences:
Canada residents o Semi-structured Rigorous, low Culture of the OT: 'steep hierarchy', central to functioning of more female than male
interviews — level study the OT. Gender influgnces position in hierarchy, women less participants.
open-ended dominant, less respected as authoritative. Hierarchical attitude Bias: no sampling method.
questioning, universal across all disciplines in the OT. Transferability and
recorded, generalisability:
transcribed experiences of resident
verbatim doctors not consistent with
o Thick description perioperative nursing.
Rainer J, n=303 Quantitative 7/7 JBI- Mod Aim: Explore influence of workplace cultures on speaking up. Generalisability: authors
Schneider J. Convenience o Cross-sectional, [11-3- Mod Correlation found: strong safety culture and speaking up acknowledge participant
2020 sampling SAQ-Likert-scale (r=0.81, p=0.000) and low levels of ‘moral distress' (r=-0.56, self-selection bias in
USA surveys p=0.000}. Ilmlthg demographic
: L . diversity of sample
 Subscales — team Team work’ climate relates to support for questioning and ;
: : : ; . ) population.
climate, safety reporting safety issues and handling of disagreement in
climate, MDS — workplace.
moral distress ‘Safety climate’ relates to organisational commitment to safety,
® Spearman reflective learning, reporting processes.
correlations ‘Moral distress’ relates to patient advocacy and collegial
Mann-Whitney Support.
testing
Gilbert J, 2 cases Case study 6/6 JBI- Mod Aim: Explore principles of informed consent in OT.
Gillespie B. IV- Low Case 1: Elderly patient — associated complications of treatment
2017 ) not duly disclosed, injury sustained, poor patient outcome,
Australia doctor sued for negligence.
Case 2: Informed consent when patient/carer cognitively
impaired — perioperative nurse advocated for patient, doctor
intimidating and demanded surgery continue, support from
nurse leader helped nurse advocate for patient, surgery
postponed, informed consent abtained via substitute decision-
maker.
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Level of evidence

Author/date/ Population/ and appraisal
country sampling Study design score Aim and key findings Limitations
Lozito M et al. n=123 Case study — quality | 7/8 JBI- High Aim: Improve the culture of safety in perioperative department Generalisability: a single,
2018 3-300 near improvement project | [V- low by implementing ‘Good Catch Campaign’. small hospital.
USA misses=1  Pre-/post- Site was seeing increase in WSPE — low number of near No survey distribution
adverse event implementation misses reported. disclosure.
Retrospective testing ‘Good catch’— any event that could potentiate patient harm.
data -85 © AHRQH staff Safety culture measurement tool — identify barriers to
documented SN reporting — 2012, 2014 and 2015 = poor communication, fear of
risks. o Chi-square testing intimidation and legal implications.
for statistical Implementation strategy — education, standardise reporting,
analysis debriefing.
Data presentation — team meetings and posters.
Post-implementation analysis: p=0.05, indicating increase in
‘good catches’ reported.
AHRQH survey: 15-20% increased satisfaction for
communication, feedback, non-punitive responses and
education.
Cole Aetal. Convenience Quantitative 8/9 JBI- High Aim: Identify factors influencing reporting unsafe practice. Confirmability: correlations
2019 sampling o Descriptive 11-3- Mod Results: are assumed through the
USA n=362 . . . . frequency data.
= o |ikert-scale ® 75.4% reported practices that could result in patient harm. .
registered questionnaire 0 ) 86% of the participants
nurses — 96% ® 63.3% reported unsafe practices of another nurse. were from a ‘magnet
acute care © 59 participants did not report a patient safety concern, hospital’
setting. 33 because of fear of blame, 21 did not think it would be Transferability and
Power acted on. generalisability:
analysis= o Experience of repercussions following reporting: self 'no” — educational and
Cl-95% 72.7"%, another nurse 'no’ —82.6%. certification perquisites not
* Reprisal after reporting a doctor: ‘no’ — 77.4%. applicable to Australia, not
) ) ) specific to perioperative
© 37.6% did not report a witnessed unsafe practice. area.
® 76.5% did not report a known breach in patient safety by a
nurse Supervisor.
© 94.8% agreed the facility encouraged reports of unsafe
practice.
® 95.3% reported knowing the process of reporting.
Fan C et al. Seven Quantitative 4/9 JBI- Mod Hypothesis: Safety culture central to SSI. Bias: response rate of 43%.
6081/3 hospitals o Cross-sectional I11-3- Mod Aim: Test association between SSI and safety culture. Validity: incomplete
* Combine data Results: perceptions of safety culture against the 12 patient data — unknown
post colon surgery dimensions — wide variation, 16-92% satisfaction. confpur;dl'r;g _vz;natblles tot
surgical site infection rates.
SSI rates/ HSOPS SSl rates 30% across the sites. g
5-point Likert ) No accurate number of
scale Correlated data: low perception of safety culture showed surveys.
, higher incidence of SSI rates (r=-0.90; Cl 95% =[-0.45, -0.99]). .
® Pearson’s r A . o ) . No sampling strategy.
correlation Nine of twelve dimensions linked to SSI infection that centred Nocl im described
) around communication, organisational support for safety, D EEE & e,
* Correlation responses to error and risk reporting.
coefficient (r):
1=negative, 0=nil
and +1=positive
correlation, Cl
95%
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