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a b s t r a c t

Background: With the increasing complexity of procedures being performed in the cardiac catheter-
isation laboratory, the multidisciplinary team has the challenge of providing safe care to patients who
present with a multitude of healthcare needs. Although the use of a surgical safety checklist has become
standard practice in operating theatres worldwide, the use of a pre-procedure checklist has not been
routinely adopted into interventional cardiology.
Objective: The aim of this study was to design and evaluate a pre-procedure checklist specific to the
cardiac catheterisation laboratory.
Method: A descriptive, exploratory design was used to develop a specifically designed pre-procedure
checklist for use in the cardiac catheterisation laboratory in a private hospital in Melbourne, Australia.
The pre-procedure checklist was developed by exploring the multidisciplinary team's opinion regarding
the organisation's previous surgical pre-procedure checklist through a pre-implementation survey and
focus groups. Following an expert review, and implementation of the proposed pre-procedure checklist,
a post-implementation survey was completed.
Results: Thirty-five (70%) cardiac catheterisation laboratory healthcare professionals completed the pre-
implementation survey, with 31 (62%) completing the post-implementation survey. Ninety-one per cent
of participants agreed that important clinical information required for interventional procedures was not
documented on the previous surgical checklist. A specific checklist was developed from the results of the
survey and six focus groups (N ¼ 25) and implemented in the cardiac catheterisation laboratory. In the
post-implementation survey, participants identified that the cardiac catheterisation laboratory specific
pre-procedure checklist included all relevant clinical information and improved documentation of pa-
tient information.
Conclusion: The development of a specific cardiac catheterisation laboratory pre-procedure checklist has
led to an improved transfer of pertinent clinical information required prior to procedures being per-
formed in the unit. The outcome of this study has implications for other cardiac catheterisation labo-
ratories with the potential to standardise practice within interventional cardiology practice and improve
patient safety outcomes.
© 2020 Australian College of Critical Care Nurses Ltd. Published by Elsevier Ltd. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Coronary heart disease is the leading cause of death in Australia,
accounting for 11% of all deaths in 2018.1 It is also the leading
specific cause of disease burden in Australia, calculated at 6.9% of
the nation's total disease burden.1 There were 161 800
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hospitalisations for coronary heart disease in Australia in 2015,
with 60% of these admissions related to myocardial infarction and
angina presentations.2 The binational SNAPSHOT study found that
across Australia and New Zealand, more than 70% of patients with
myocardial infarction were managed with angiography, and more
than 40% of patients were treated with percutaneous coronary
intervention.3

A cardiac catheterisation laboratory (CCL) is the procedural area
where coronary angiography and cardiac interventions are per-
formed. CCLs across Australia and New Zealand have reported a
significant increase in patient acuity and procedural complexity
over the last 10 years,4 which is attributed to an increasingly older
patient population that present to the hospital with extensive
comorbidities, such as type 2 diabetes and renal impairment.5

These patients are at higher risk of complications during and af-
ter the procedure if risk factors are not identified and assessed prior
to the procedure.

Patient safety is a global concern shared across the healthcare
industry. Among hospitalised patients worldwide, 3e16% suffer
injury as a result of a medical intervention, and approximately half
of these injuries are preventable.6,7 According to the Australian
Commission on Safety and Quality in Health Care, the cost associ-
ated with hospital-acquired adverse events in the Australian public
healthcare system was estimated to be $4.1 billion in the
2017e2018 financial year.8 Similar to most procedural areas and
operating theatres, patients in the CCL are at risk of adverse
events,9,10 for example, incorrect patient and procedure matching
often results from poor teamwork and communication.11 Therefore,
processes for identifying patients for the correct cardiac interven-
tion or procedure are essential to ensure that the right patient re-
ceives the right care. The World Health Organization's Safe Surgery
Saves Lives program12 involved the development of a checklist that
aimed to standardise surgical practice and increase surgical safety.
This program was developed to increase procedural safety by
promoting effective teamwork and communication.

Checklists are used in health care as a communication tool,
providing healthcare professionals with the opportunity to discuss
potential concerns and anticipated intraoperative requirements
prior to commencing the procedure.13,14

Although the use of a surgical safety checklist has become
standard practice in operating theatres worldwide, the use of a pre-
procedure checklist has not been routinely adopted in interven-
tional cardiology.15With increasing complexity of procedures being
completed in the CCL, the multidisciplinary team has the challenge
of providing safe patient care to a high volume of patients with a
multitude of healthcare needs. According to contemporary litera-
ture, it has been widely accepted that checklists help to reduce
adverse events in health care.16,17 A checklist also standardises the
process of capturing relevant patient information to ensure that all
necessary details are collected prior to commencing the procedure.
Well-designed checklists provide the framework to ensure adher-
ence to procedural requirements and can reduce errors in routine
and emergency situations.18 However, there is little evidence to
support pre-procedure checklists in the CCL specialty area, with
many past studies based on modified time-out safety checklists,
focusing mostly on preventing wrong side and wrong site
interventions.15,19,20

Past research has highlighted challenges while completing
checklists, with a lack of robust research of implementation stra-
tegies in the surgical checklist literature. How a checklist is
designed and implemented requires a strategic approach, with
significant input and leadership from the multidisciplinary team
required.21 It is suggested that involvement of the multidisciplinary
team in tailoring the checklist content and allowing reflection and
evaluation after implementation will enable greater participation
and encourage perceived ownership of the checklist once it has
been implemented.21,22

Review of the literature in relation to CCL specific pre-procedure
checklists suggests that there is a gap in evidence in relation to the
CCL as a unique area of clinical practice. Past work has not
considered the specific needs of the CCL, and there has not been a
focus on seeking the perspectives of various disciplines from CCLs
in developing and testing a checklist specific to this setting.

Before this study, it had been stated anecdotally by the CCL staff
that the previous checklist did not capture all of the data required
for the check-in process of the patient when admitted to the CCL.
Nurses regularly documented clinically relevant patient informa-
tion on the page borders of the previous checklist to inform the
‘time-out’ safety checks conducted prior to the procedure. The
process relied on nurses' specialty knowledge to ensure all clini-
cally relevant information was documented and included during
the handover of the patient to the CCL.

1.1. Aims of the study

The aims of the study were (i) to design a pre-procedure
checklist specific to the CCL and (ii) to evaluate healthcare pro-
fessionals' perception of the importance of the CCL-specific pre-
procedure checklist (hereafter referred to as a pre-procedure
checklist) prior to and after implementation in the CCL, to improve
the usability of the document and improve communication of in-
formation between teams when patients are transferred to the CCL.

The key research question was as follows: Does the CCL-specific
pre-procedure checklist contain relevant clinical information as
identified by members of the multidisciplinary team?

2. Method

2.1. Study design

This study comprised a descriptive, exploratory design. The
SQUIRE 2.0 guidelines were used as a framework for reporting this
quality improvement study.23

2.2. Setting

The study was undertaken in a CCL in a 124-inpatient-bed pri-
vate hospital in metropolitan Melbourne, Australia, in September
2017. The research site manages more than 3300 cases annually,
with a variety of interventional cardiology procedures performed
under sedation and local anaesthetic. These cases include cardiac
angiograms, right heart catheterisation, and percutaneous coronary
interventions. Structural cardiac interventions, such as patent fo-
ramen ovale and atrial septal defect closures, balloon aortic val-
vuloplasty, and transaortic valve insertion, are also performed.
Procedures in the electrophysiology CCL include electrophysiology
studies, ablations, external cardioversions, and pacemaker and in-
ternal cardiac defibrillator insertion.

2.3. Development of the pre-procedure checklist

A pre-implementation survey was used to explore the CCL
multidisciplinary team's opinions regarding the organisation's
previous surgical pre-procedure checklist, and the team's expertise
was sought to guide the development of a pre-procedure checklist.
CCL staff members from all disciplines, including cardiologists
(electrophysiologists and interventional cardiologists), anaesthe-
tists, nursing staff, technicians, radiographers, and cardiac techni-
cians, were invited to participate in a pre-implementation survey
and focus group through posters on notice boards in the CCL
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department and discussions at the monthly team meetings. Only
healthcare professionals who had worked in the CCL for more than
1 month were eligible to participate. A purposive sampling method
was used to select participants with the relevant experience to
inform the development of the pre-procedure checklist.20

All CCL staff members were provided with a copy of the pre-
implementation survey and Participant Information and Consent
Form via internal mail, with completed surveys returned to a
designated secure box within the CCL department to protect
confidentiality. The survey included demographic information and
statements using a 10-point rating scale (1 being the least impor-
tant and 10 being the most important), with seven of the questions
pertaining to the layout and design of the previous checklist. Open-
ended questions were also included to explore the participants'
views about the previous checklist. The questions included in the
survey were designed to be broad as the results from the pre-
implementation survey were used to inform the focus group
questions. The same survey was used after implementation of the
pre-procedure checklist. Although patient outcomes were not
directly measured, staff members were asked their opinions
regarding the pre-procedure checklist in relation to patient safety
and preventing errors.
2.3.1. Focus groups
The purpose of conducting focus groups was to allow partici-

pants to discuss their views about the previous checklist that was in
use in the CCL at the time of the study and to encourage them to
develop ideas about the design of a CCL specific pre-procedure
checklist. Inviting members from the various disciplines to partic-
ipate ensured that essential patient information would be included
in the checklist. A timetable was placed on the notice board in the
CCL department where participants allocated themselves to attend
one focus group. Discussions were guided by questions developed
from the pre-implementation survey results.

During each focus group, the previous checklist in use in the CCL
at the time was enlarged to an A3-size hard copy and used as a
prompt to guide feedback from participants and to allow them to
write on the document to illustrate their comments. Focus group
sessions were audio recorded, with recordings stored on a
password-protected shared drive. Notes were taken during the
focus groups by the mediator, which acted as prompts when re-
listening to the recordings. The audio-recorded focus groups were
transcribed verbatim by an external professional transcriber, with
participant names changed to protect their confidentiality.
2.4. Design of the CCL specific pre-procedure checklist

A draft of the pre-procedure checklist was developed, using the
results from the pre-implementation survey and focus groups.
Checklist design requires consideration of content, format, trial,
and feedback, followed by formal testing and evaluation.18,24

Therefore, prior to implementation, an expert review of the pre-
procedure checklist was undertaken. Each of the healthcare pro-
fessionals involved in the expert review was chosen either by
seniority within the department, or by years of experience, or they
were supervisors with research expertise. These experts were
deliberately targeted to provide face and content validity, and to
assess the usability and layout of the CCL pre-procedure checklist
by completing a short survey. This approach ensured the relevance
of the clinical content, to improve the documentation of pertinent
patient information, and to enhance the patient check-in process
prior to the procedure, had been captured on the checklist.

The research team also sought ratification from the organisa-
tion's forms committee, which was a hospital-convened group that
was responsible for reviewing all documents used within the
organisation.

2.5. Implementation and evaluation of the pre-procedure checklist

Educational sessions were provided prior to implementing the
checklist, to ensure all CCL healthcare professionals and ward staff
involved in the handover of the patient understood how to use the
CCL specific pre-procedure checklist.

The pre-procedure checklist was implemented into practice in
February 2018, replacing the previous document for a period of 1
month, prior to being evaluated. CCL staff members from all dis-
ciplines were invited to participate in a post-implementation sur-
vey that explored their views about the pre-procedure checklist,
including the design and content. Completed post-implementation
surveys were returned anonymously in envelopes provided and
posted in a secure box within the CCL department.

Demographics data were collected from the participants,
including their discipline, years of experience in the CCL, and
qualifications, to illustrate the breadth of end-user feedback during
both the pre-implementation and post-implementation of the pre-
procedure checklist.

2.6. Ethics

Ethics approval was received from the research site Human
Research Ethics Committee (HREC Project: 2016.377) and the uni-
versity Human Research Ethics Committee (LNR/17/MH/158).
Governance approval was provided by the private hospital with
support from all levels of management, including the hospital's
Director of Nursing, Manager General and senior clinicians. All data
were anonymised, thus helping to maintain confidentiality and
privacy of the participants. Written consent was obtained from
each participant.

2.7. Data analysis

Responses from the pre-implementation and post-imple-
mentation surveys were captured in a Microsoft Excel (version
2016) spreadsheet and analysed using SPSS (version 26). Descrip-
tive statistics were used to summarise the quantitative data and
describe the sample groups. As the data were not normally
distributed, a non-parametric test was required to test for signifi-
cant differences between the pre-implementation and post-
implementation data. Pre-implementation and post-implementa-
tion data could not be linked as surveys were anonymous because
no identifying data were collected. Therefore, the pre-imple-
mentation and post-implementation samples were treated as in-
dependent, and a ManneWhitney U test was used to test for
significant differences.

Inductive content analysis was undertaken to identify patterns
and themes of the qualitative responses from the pre-imple-
mentation and post-implementation surveys. These were coded
and reported as key themes,25 with findings from the pre-imple-
mentation survey used to develop questions for the focus groups.

Thematic analysis was undertaken on focus group data to link
ideas and concepts related to the research aims.25 A thematic map
was produced to conceptualise the data patterns and relationships
between them by one researcher, which was verified for accuracy
by a second researcher. Developed themes were reviewed by all
members of the research team, and any discrepancies were
resolved. The A3-sized copies of the CCL pre-procedure checklist
used by the participants to illustrate their ideas were compared to
identify patterns or themes.
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3. Results

3.1. Pre-implementation and post implementation survey results

A total of 50 pre-implementation and post-implementation
surveys were emailed, with a response rate of 70% (N¼ 35) and 62%
(N ¼ 31), respectively. The CCL pre-procedure checklist was
implemented in the CCL on January 12, 2018, for a 1-month period
to document clinical information on all patients transferred into the
CCL, replacing the previous checklist. The CCL pre-procedure
checklist was used on all patients (N ¼ 260) who were transferred
to the CCL during the implementation period.

The majority of participants who completed the pre-imple-
mentation and post-implementation surveys were aged between
31 and 40 years or between 51 and 60 years. Most respondents
were scrub or circulating nurses, with representation from anaes-
thetists, interventional cardiologists, electrophysiologists,
Table 1
Demographic characteristics of the participants from the pre-implementation survey, po

Characteristics Pre-implementation
survey (%), N ¼ 35

Gender
Female 18 (51.4)
Age groups, years
20e25 2 (5.7)
26e30 5 (14.3)
31e40 12 (34.3)
41e50 9 (14.3)
51e60 11 (31.4)
60þ
Qualifications
Diploma 2 (5.7)
Bachelor's degree 16 (45.7)
Graduate certificate 6 (17.1)
Graduate diploma 5 (14.3)
Master's degree 3 (8.6)
Othera 3 (8.6)
Number of years of

experience in a cardiac
catheterisation laboratory
(CCL)

>1 year 1 (2.9)
1e5 years 11 (31.4)
6e10 years 11 (31.4)
11e15 years 4 (11.4)
16e20 years 5 (14.3)
20þ years 3 (8.6)
Number of years worked

in the study site
<1 year 6 (17.1)
1e5 years 15 (42.9)
6e10 years 5 (14.3)
11e15 years 5 (14.3)
16e20 years 3 (8.6)
>20 years 1 (2.9)
Current employment

in the CCL
Anaesthetist 4 (11.4)
Anaesthetic nurse 2 (5.7)
Cardiac technologist 4 (11.4)
Electrophysiologist 4 (11.4)
Interventional cardiologist 2 (5.7)
Radiographer 4 (11.4)
Scrub/circulation nurse 14 (40.0)
Otherb 1 (2.9)

a Included one neurointerventionalist (n ¼ 1).
b Included Doctor of Philosophy (n ¼ 2) and physician specialist training (n ¼ 1).
radiographers, and cardiac technologists. One neuro-intervention-
alist participated in the pre-implementation survey (Table 1).

In the post-implementation survey, 100% of the respondents
scored the new pre-procedure checklist for patient safety and
preventing errors, compared with 77.2% of respondents for the
previous checklist. Ninety-seven per cent of respondents believed
the new checklist improved communication between the CCL team
members, which was similar when rating the effectiveness of the
clinical handover of the patients' medical and surgical history on
admission to the CCL. In all, responses for the new pre-procedure
checklist scored higher than the responses for the previous
checklist. The Likert scale results were all statistically significant for
the post-implementation scores when compared with the pre-
implementation scores, as analysed using the ManneWhitney U
test (Table 2).

The participants responded to the open-ended questions
regarding the previous pre-procedure checklist and the pre-
st-implementation survey, and focus groups.

Post-implementation
survey (%), N ¼ 31

Focus
group (%),
N ¼ 25

19 (61.3) 15 (60)

3 (9.7)
4 (12.9)
10 (32.3)
3 (9.7)
10 (32.3)
1 (3.2)

3 (9.7)
13 (41.9)
6 (19.4)
6 (19.4)
1 (3.2)
2 (6.5)

1 (3.2)
10 (32.3)
8 (25.8)
5 (16.1)
4 (12.9)
3 (9.7)

3 (9.7)
14 (45.2)
7 (22.6)
2 (6.5)
4 (12.9)
1 (3.2)

2 (6.5) 1 (4)
3 (9.7) 1 (4)
5 (16.1) 4 (16)

2 (8)
3 (9.7) 1 (4)
5 (16.1) 4 (16)
13 (41.9) 12 (48)
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procedure checklist. Responses were categorised into three main
themes.

3.1.1. A pre-procedure checklist improves patient outcomes
In the pre-implementation survey, the participants acknowl-

edged the potential for a CCL specific pre-procedure checklist to
reduce complications within the unit. Issues were raised about the
previous checklist not including important information when
patients are admitted to the CCL. Problems could be highlighted
during the patient handover, which would have allowed the
necessary preventive action to be taken prior to the procedure,
reducing the risk of adverse outcomes for patients. In the post-
implementation survey, the participants reported that the pre-
procedure checklist was well designed with clear, concise, and
logical sequencing of information. The checklist also included all
pertinent clinical information, and all relevant alerts were
included.

3.1.2. Pre-procedure checklists are vital for accurate patient
handover

The participants stated that the previous checklist relied on
individual healthcare professionals' experience and initiative to
ensure salient clinical information was documented prior to each
patient's CCL procedure. They observed that there were ‘key ele-
ments missing’, and it was reported that nurses were required to
document clinically relevant information on the page borders of
the previous pre-procedure checklist to ensure it was available
when conducting a time-out safety check prior to the procedure.
The participants felt that this situation could lead to an increased
risk to patients if their condition deteriorated.

After the implementation of the CCL specific pre-procedure
checklist, participants indicated that handover between the ward
and CCL nursing staff improved, which they attributed to the new
pre-procedure checklist. The participants believed that the new
checklist provided ward nurses with a systematic framework of
relevant clinical information required for procedures performed in
the CCL and that the use of the pre-procedure checklist ensured
that this information was communicated during the handover.
Any abnormal results or anomalous patient histories that could
affect the patient outcome were addressed prior to the procedure,
thereby potentially reducing adverse events and improving pa-
tient safety through accurate patient information during the
handover.

The tick boxes printed on the pre-procedure checklist promp-
ted documentation of signs, symptoms, and previous in-
vestigations and cardiac risk factors, which were positive aspects
of the pre-procedure checklist. The participants perceived that the
pre-procedure checklist was more specific for procedures per-
formed in the CCL than the previous checklist.

3.1.3. The pre-procedure checklist is considered a communication
tool

The pre-procedure checklist was regarded as a communication
tool when used during the handover of a patient from the ward to
the CCL. It also informed the ‘time-out’ safety check prior to
commencing the procedure. After implementation of the pre-
procedure checklist, the participants felt that communication
among the ward staff and CCL multidisciplinary team members
had improved.

Healthcare professionals in the CCL and nurses on the ward
provided a better ‘picture’ of each patient's condition and history.
Some participants suggested that the pre-procedure checklist
reduced time inefficiencies and that it helped them to visualise all
of the clinical information required prior to the procedure on a
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single checklist. The participants also felt that they could respond to
deteriorating patients faster.

3.1.3.1. Focus group results. Six focus groups of between two and six
participants were conducted in the boardroom at the hospital study
site. The focus group sessions ranged from 20 to 40 min in length,
with 25 CCL healthcare professionals participating. Demographic
data are presented in Table 1.

Three keys themes were identified from the focus group
findings.

3.2. Accountability in documenting patient care

The participants all agreed that the pre-procedure checklist
should include pertinent information required for all procedures
performed in the CCL, for example, marking of the procedure site
and availability of diagnostic images. Additional sections were
suggested, such as a separate column for ward and CCL staff to
document the handover of the patient from each area. As stated by
one participant, “this adds to the accountability of the person that is
documenting it” (radiographer 3).

3.3. Information order during patient handover

The participants had mixed opinions regarding the order in
which the information should be presented. It was suggested that
the pre-procedure checklist should follow the order in which in-
formation was presented during the handover of a patient to the
CCL. Another suggestion was to categorise items in order of
importance. The participants also felt that documenting blood re-
sults, and including instructions about notifying cardiologists of
any anomalies, would prompt ward staff to act on abnormal blood
results. Additional clinical information deemed necessary to
incorporate onto the CCL checklist included location and gauge of
the intravenous cannula and documenting the brand of the
pacemaker or internal cardiac defibrillator that the patient had in
situ. This was argued to be important because reprogramming of
devices during procedures in the CCL was often required.

A key theme that arose from the focus group finding was that a
CCL specific pre-procedure checklist would improve the transfer of
a patient to the unit. It was stated by a number of participants that
“checklists act as a prompt for the ward staff to ensure patients are
prepared appropriately” (CCL nurse 3, CCL nurse 8, CCL nurse 10) and
that all necessary clinical information is documented. Some par-
ticipants voiced concerns about the quantity of information being
included on the pre-procedure checklist, suggesting that having too
much information would make it “cumbersome and redundant”
(electrophysiologist 1, CCL nursing staff 9, CCL nursing staff 5,
radiographer 3), resulting in staff members not completing sections
of the checklist.

4. Discussion

This research involved the development of a CCL specific pre-
procedure checklist with the aim of improving the usability of the
document and improving communication of clinical information
when patients are transferred to the CCL. The intention was to
establish a breadth of end-user feedback about the pre-procedure
checklist and to ensure participation from each CCL discipline in the
study. By involving the multidisciplinary team during the devel-
opment and evaluation of the pre-procedure checklist, successful
implementation into practice was ensured.

Adverse events occur most frequently when patients are
transferred between departments within the hospital.26 A pre-
procedure checklist that includes pertinent clinical
information20 informs staff of relevant clinical information during
the handover of the patient to the receiving unit.26 The results from
this study indicated that there was a need for a CCL specific pre-
procedure checklist. implementation, the respondents indicated
that the previous checklist did not incorporate all relevant clinical
information required for procedures performed in the CCL, with
greater agreement found post-implementation. Checklists stan-
dardise performance by reducing the reliance on memory and
therefore errors of omission.20,27e29 This is particularly applicable
to the CCL as procedures are becoming more complex, with a high
turnover of cases, thus making the design of the pre-procedure
checklist an important aspect of patient safety.

Staff members were asked about the pre-procedure checklist in
relation to patient safety and preventing errors. The respondents
felt that the checklist was vital for an accurate patient handover,
with greater agreement found when asked to rate the pre-pro-
cedure checklist in relation to improving the handover of patients'
clinical histories on transfer to the CCL. The participants also stated
that they had a greater understanding of patients' condition,
including the indications for the procedure after implementation of
the pre-procedure checklist. They considered the use of the pre-
procedure checklist essential, with communication identified as
one of the most important factors. Results from previous studies
have found that checklists contribute to improved communication
and increased situational awareness amongst multidisciplinary
teams.30e33,36,37 Studies completed in interventional medicine also
support the notion that a safety checklist promotes staff involve-
ment and reduces human error.15,27,36,37 Although patient out-
comes were not measured in this study, a reduction in mortality
(1.5e0.8%) and inpatient complications (11e7%) was reported in a
systematic review after the introduction of a surgical safety
checklist in the operating theatre.38 With the limited imple-
mentation of a pre-procedure checklist in the CCL, generalising the
finding from studies conducted in the operating room could be
considered as it is a comparable clinical environment, with similar
risks that influence patient safety.21

Some studies reported that elements of checklists are often
omitted in practice, regardless of their perceived importance or
relevance,14,34,35 with the potential to disrupt teamwork and result
in communication failure and poor patient outcomes.15,30 The
multidisciplinary team who participated in this study said that
several sections in the previous checklist were irrelevant to the
unit, which were left blank when transferring a patient to the CCL.
Nurses were also required to document relevant patient informa-
tion along the border of the document so that salient information
was captured. Evaluating the relevance of the checklist to the CCL in
this study showed an increase in agreement about the design and
content of the pre-procedure checklist, which has the potential to
improve documentation. Braham et al.15 explored the relevance of
the content of a checklist and found an improvement in the
completion of the checklist after implementation owing to the
improved relevance of the checklist. Their finding would suggest
that the implementation of a pre-procedure checklist that is spe-
cific to the CCL would reduce the reliance onmemory and therefore
reduce errors of omission.20,27e29 This reduction of reliance on
memory is likely to improve communication among those in the
CCL team, thereby promoting safe patient care.
4.1. Strengths and limitations

In this study, the designed pre-procedure document was eval-
uated for its content features and its usability in the CCL where the
study was conducted. However, multisite studies should be carried
out to test its usability and validity in other CCLs and procedural
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areas, in particular, in public hospital settings, as results from this
study relate to a private metropolitan hospital.

The major challenges when implementing a pre-procedure
checklist in health care include implementation and compli-
ance.15,21 Among those in the multidisciplinary team in the CCL,
there needs to be investment in the process by all members. A pre-
procedure checklist is most useful when healthcare professionals
believe in its practical worth, as well as in the potential to improve
patient outcomes. The long-term challenge is to maintain compli-
ance with regard to completion of the CCL specific checklist after
the study has ended. The underlying safety process involves
ongoing training and engagement of healthcare professionals.
Therefore, for the CCL checklist to be used effectively, it is necessary
to have a strategy for team communication to provide a safe pro-
cedural environment. Although compliance was not investigated in
the study, future recommendations for audits at 3 months, 6
months, and 1 year after implementation, as part of the organisa-
tion's quality control, to assess the completeness of the new CCL
pre-procedure checklist and guard against complacency have been
made.
4.2. Implications for practice

The CCL pre-procedure checklist has become part of the docu-
mentation required for all patients undergoing a CCL procedure at
the research study site, replacing the organisation's previous sur-
gical pre-procedure checklist. Plans are currently underway to
incorporate this checklist into the electronic medical record that
will be accessible to other CCLs within the organisation to stan-
dardise documentation.
5. Conclusion

The development of a specific CCL pre-procedure checklist has
led to an improved translation of pertinent clinical information
required prior to procedures performed in the CCL. This quality
improvement study has shown that with appropriate imple-
mentation, a safety checklist has the potential to promote a culture
of effective team-based communication, which may result in
improved patient safety in the CCL.
Funding

This work was supported by the Annual Higher Education and
Research Grant from the Australian Nursing and Midwifery Feder-
ation in 2018.
Conflict of interest

None.
CRediT authorship contribution statement

Patricia Nicholson: Conceptualisation; Methodology; Investi-
gation; Writing - Review & Editing; Supervision; Project adminis-
tration; Lisa Kuhn: Conceptualisation; Methodology;
Investigation; Writing - Review & Editing; Supervision; Elizabeth
Manias: Conceptualisation; Methodology; Investigation; Writing -
Review & Editing; Supervision; Marie Sloman: Conceptualisation;
Methodology; Investigation; Writing - Original Draft; Writing -
Review & Editing; Project administration.
Acknowledgements

This quality improvement study could not have been performed
without the intensive work of the research team. The authors
specially thank the hospital executive team, healthcare pro-
fessionals at the hospital, and other organisational support for their
contributions.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.aucc.2020.10.005.

References

[1] Australian Institute of Health and Welfare (AIHW). Coronary heart disease
2020. Canberra: AIHW.

[2] Australian Institute of Health and Welfare. Australia's health 2018. Australia's
health series no. 16. AUS 221. Canberra: AIHW.

[3] Chew DP, French J, Briffa TG, et al. Acute coronary syndrome care across
Australia and New Zealand: the SNAPSHOT ACS study. Med J Aust
2013;199(3):185e91.

[4] White K, McFarlane H, Hoffman B, Sirvas-Brown H, Hines K, Rolley J, et al.
Consensus Statement of Standards for interventional cardiovascular nursing
practice. Heart Lung Circ 2018;27(5):535e51.

[5] Australian Institute of Health and Welfare. Cardiovascular disease, diabetes
and chronic kidney diseased Australian facts: risk factors. 2015. Cardiovas-
cular, diabetes and chronic kidney disease series no. 4. Cat. no. CDK 4. Can-
berra: AIHW; 2015.

[6] Oyebode F. Clinical errors and medical negligence. Med Princ Pract
2013;22(4):323e33.

[7] World Health Organization. Fact sheet. 2018. https://www.who.int/news-
room/fact-sheets/detail/patientsafety.

[8] Australian Commission on Safety and Quality in Health Care. The state of
patient safety and quality in Australian hospitals 2019. Sydney; ACSQHC.

[9] Lindsay AC, Bishop J, Harron K, Davies S, Haxby E. Use of a safe procedure
checklist in the cardiac catheterisation laboratory. BMJ Open Qual 2018;7:
e000074. https://doi.org/10.1136/bmjoq-2017-000074.

[10] Sari ABA, Sheldon TA, Cracknell A, Turnbull A, Dobson Y, Grant C, et al. Extent,
nature and consequences of adverse events: results of a retrospective case-
note review in a large NHS hospital. Qual Saf Health Care 2007;16(6):434e9.

[11] Siu J, Maran N, Paterson-Brown S. Observation of behavioural markers of non-
technical skills in the operating room and their relationship to intra-operative
incidents. Surgeon 2016;14(3):119e28. https://doi.org/10.1016/
j.surge.2014.06.005.

[12] World Health Organization. Surgial safety checklist. 2009. Available from:
http://www.who.int/patientsafety/safesurgery/checklist/en/.

[13] Treadwell JR, Lucas S, Tsou AY. Surgical checklists: a systematic review of
impacts and implementation. BMJ Qual Saf 2014;23:299e318.

[14] Braaf S, Manias E, Riley R, Munro F. The ‘time out’ procedure: an institutional
ethnography on how it is conducted in actual clinical practice. BMJ Qual Saf
2013;22:647e55.

[15] Braham DL, Richardson AL, Malik IS. Professional issues. Application of the
WHO surgical safety checklist outside the operating theatre: medicine can
learn from surgery. Clin Med 2014;14(5):468e74.

[16] Pugel AE, Simianu VV, Flum DR, Patchen Dellinger E. Use of the surgical safety
checklist to improve communication and reduce complications. J Infect Publ
Health 2015;8(3):219e25. https://doi.org/10.1016/j.jiph.2015.01.001.

[17] Ramsay G, Kumar M, Leitch J, Haynes AB, Solsky I, Gawande AA, et al.
Reducing surgical mortality in Scotland by use of the WHO surgical safety
checklist. Br J Surg 2019;106(8):1005e11 [Available from: https://
bjssjournals.onlinelibrary.wiley.com/doi/10.1002/bjs.11151.

[18] Winters BD, Gurses AP, Lehmann H, Sexton JB, Rampersad CJ, Pronovost PJ.
Clinical review: checklists - translating evidence into practice. Crit Care
2009;13(6):210.

[19] Koetser ICJ, de Vries EN, van Delden OM, Smorenburg SM, Boermeester MA,
van Lienden KP. A checklist to improve patient safety in interventional radi-
ology. Cardiovasc Intervent Radiol 2013;36(2):312e9.

[20] Rafiei P, Walser EM, Duncan JR, Rana H, Ross JR, Kerlan RK, et al. Society of
interventional radiology IR pre-procedure patient safety checklist by the
safety and Health committee. J Vasc Intervent Radiol 2016;27(5):695e9.
https://doi.org/10.1016/j.jvir.2016.03.002.

[21] Cahill TJ, Clarke SC, Simpson IA, Stables RH. A patient safety checklist for the
cardiac catheterisation laboratory. Heart 2015;101(2):91e3.

[22] Gillespie B, Marshal A. Implementation of safety checklists in surgery: a realist
synthesis of evidence. Implement Sci 2015;10:137. https://doi.org/10.1186/
s13012-015-0319-9.

[23] Ogrinc G, Davies L, Goodman D, Batalden PB, Davidoff F, Stevens D. SQUIRE 2.0
(Standards for Quality Improvement Reporting Excellence): revised publication
guidelines from a detailed consensus process. BMJ Qual Saf 2016;25:986e92.

https://doi.org/10.1016/j.aucc.2020.10.005
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref3
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref3
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref3
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref3
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref4
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref4
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref4
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref4
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref5
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref5
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref5
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref5
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref5
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref6
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref6
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref6
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref7
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref7
https://doi.org/10.1136/bmjoq-2017-000074
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref10
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref10
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref10
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref10
https://doi.org/10.1016/j.surge.2014.06.005
https://doi.org/10.1016/j.surge.2014.06.005
http://www.who.int/patientsafety/safesurgery/checklist/en/
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref13
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref13
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref13
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref14
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref14
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref14
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref14
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref15
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref15
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref15
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref15
https://doi.org/10.1016/j.jiph.2015.01.001
https://bjssjournals.onlinelibrary.wiley.com/doi/10.1002/bjs.11151
https://bjssjournals.onlinelibrary.wiley.com/doi/10.1002/bjs.11151
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref18
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref18
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref18
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref19
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref19
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref19
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref19
https://doi.org/10.1016/j.jvir.2016.03.002
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref21
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref21
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref21
https://doi.org/10.1186/s13012-015-0319-9
https://doi.org/10.1186/s13012-015-0319-9
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref23
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref23
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref23
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref23


P. Nicholson et al. / Australian Critical Care 34 (2021) 350e357 357
[24] Fanara B, Manzon C, Barbot O, Desmettre T, Capellier G. Recommendations for
the intra-hospital transport of critically ill patients. Crit Care 2010;14(3).
https://doi.org/10.1186/cc9018.

[25] Schneider ZM, Whitehead D, LoBiondo-Wood G, Haber J. Nursing and
midwifery research : methods and appraisal for evidence-based practice. 4th
ed. Chatswood, N.S.W.: Elsevier Australia; 2013.

[26] Ahmadreza R, Rarani M, Soltani F. Challenges of patient handover process in
healthcare services: a systematic review. J Educ Health Promot 2019;1.
https://search.ebscohost.com/login.aspx?
direct¼true&db¼edsgih&AN¼edsgcl.
604983419&authtype¼sso&custid¼deakin&site¼eds-live&scope¼site.

[27] Walker IA, Reshamwalla S, Wilson IH. Surgical safety checklists: do they
improve outcomes? Br J Anaesth 2012;109(1):47e54.

[28] Corso R, Vacirca F, Patelli C, Leni D. Use of "Time-Out" checklist in interven-
tional radiology procedures as a tool to enhance patient safety. Radiol Med
2014;119(11):828e34.

[29] Rogers SO, Gawande AA, Kwaan M, Puopolo AL, Yoon C, Brennan TA, et al.
Analysis of surgical errors in closed malpractice claims at 4 liability in-
surers. Surgery 2006;140(1):25e33. https://doi.org/10.1016/j.surg.2006.
01.008.

[30] Russ S, Rout S, Sevdalis N, Moorthy K, Darzi A, Vincent C. Do safety checklists
improve teamwork and communication in the operating room? A systematic
review. Ann Surg 2013;258(6):856e71.

[31] Anderson KT, Bartz-Kurycki MA, Masada KM, Abraham JE, Wang J,
Kawaguchi AL, et al. Decreasing intraoperative delays with meaningful use of
the surgical safety checklist. Surgery 2017;163(2):259e63. https://doi.org/
10.1016/j.surg.2017.08.009.

[32] Braaf S, Manias E, Finch S, Riley R, Munro F. Healthcare service provider
perceptions of organisational communication across the perioperative
pathway: a questionnaire survey. J Clin Nurs 2013;22(1/2):180e91.

[33] Lyons VE, Popejoy LL. Meta-analysis of surgical safety checklist effects on
teamwork, communication, morbidity, mortality, and safety. West J Nurs Res
2014;36(2):245e61.

[34] Nugent E, Hseino H, Ryan K, Traynor O, Neary P, Keane FB. The surgical safety
checklist survey: a national perspective on patient safety. Ir J Med Sci
2013;182(2):171e6.

[35] Papaconstantinou HT. Implementation of a surgical safety checklist: impact on
surgical team perspectives 2013;13(3):299e309.

[36] Koetser ICJ, de Vries EN, van Delden OM, Smorenburg SM, Boermeester MA,
van Lienden KP. A checklist to improve patient safety in interventional radi-
ology. CVIR (Cardiovasc Interventional Radiol) 2013;36(2):312e9. https://
doi.org/10.1007/s00270-012-0395-z.

[37] Vati J, Kaur R, Sharma YP. A methodological study to develop and evaluate
usability of a nursing checklist for patients undergoing Cardiac Catherization.
i-manager's J Nurs 2015;5(2):19e27.

[38] Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat A-HS, Dellinger EP, et al.
A surgical safety checklist to reduce morbidity and mortality in a global
population. N Engl J Med 2009;360(5):491e9. https://doi.org/10.1056/
NEJMsa0810119.

https://doi.org/10.1186/cc9018
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref25
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref25
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref25
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
https://search.ebscohost.com/login.aspx?direct=true&amp;db=edsgih&amp;AN=edsgcl.604983419&amp;authtype=sso&amp;custid=deakin&amp;site=eds-live&amp;scope=site
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref27
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref27
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref27
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref28
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref28
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref28
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref28
https://doi.org/10.1016/j.surg.2006.01.008
https://doi.org/10.1016/j.surg.2006.01.008
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref30
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref30
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref30
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref30
https://doi.org/10.1016/j.surg.2017.08.009
https://doi.org/10.1016/j.surg.2017.08.009
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref32
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref32
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref32
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref32
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref33
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref33
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref33
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref33
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref34
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref34
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref34
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref34
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref35
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref35
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref35
https://doi.org/10.1007/s00270-012-0395-z
https://doi.org/10.1007/s00270-012-0395-z
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref37
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref37
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref37
http://refhub.elsevier.com/S1036-7314(20)30312-X/sref37
https://doi.org/10.1056/NEJMsa0810119
https://doi.org/10.1056/NEJMsa0810119

	The design and evaluation of a pre-procedure checklist specific to the cardiac catheterisation laboratory
	1. Introduction
	1.1. Aims of the study

	2. Method
	2.1. Study design
	2.2. Setting
	2.3. Development of the pre-procedure checklist
	2.3.1. Focus groups

	2.4. Design of the CCL specific pre-procedure checklist
	2.5. Implementation and evaluation of the pre-procedure checklist
	2.6. Ethics
	2.7. Data analysis

	3. Results
	3.1. Pre-implementation and post implementation survey results
	3.1.1. A pre-procedure checklist improves patient outcomes
	3.1.2. Pre-procedure checklists are vital for accurate patient handover
	3.1.3. The pre-procedure checklist is considered a communication tool
	3.1.3.1. Focus group results


	3.2. Accountability in documenting patient care
	3.3. Information order during patient handover

	4. Discussion
	4.1. Strengths and limitations
	4.2. Implications for practice

	5. Conclusion
	Funding
	Conflict of interest
	CRediT authorship contribution statement
	Acknowledgements
	Appendix A. Supplementary data
	References


