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ABSTRACT

Introduction Addressing clinical variation in elective
surgery is challenging. A key issue is how to gain
consensus between largely autonomous clinicians.
Understanding how the consensus process works to
develop and implement perioperative pathways and the
impact of these pathways on reducing clinical variation
can provide important insights into the effectiveness of the
consensus process. The primary objective of this study is
to understand the implementation of an organisationally
supported, consensus approach to implement
perioperative care pathways in a private healthcare facility
and to determine its impact.

Methods A mixed-methods Effectiveness-Implementation
Hybrid (type Ill) pre—post study will be conducted in one
Australian private hospital. Five new consensus-based
perioperative care pathways will be developed and
implemented for specific patient cohorts: spinal surgery,
radical prostatectomy, cardiac surgery, bariatric surgery
and total hip and knee replacement. The individual
components of these pathways will be confirmed as

part of a consensus-building approach and will follow a
four-stage implementation process using the Exploration,
Preparation, Implementation and Sustainment framework.
The process of implementation, as well as barriers and
facilitators, will be evaluated through semistructured
interviews and focus groups with key clinical and
non-clinical staff, and participant observation. We
anticipate completing 30 interviews and 15-20 meeting
observations. Administrative and clinical end-points for

at least 152 participants will be analysed to assess the
effectiveness of the pathways.

Ethics and dissemination This study received ethical
approval from Macquarie University Human Research
Ethics Medical Sciences Committee (Reference No:
520221219542374). The findings of this study will

be disseminated through peer-reviewed publications,

conference presentations and reports for key stakeholders.
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The pragmatic nature of the study will deliberately
make use of existing practice structures and ap-
proaches to implement the consensus pathways
and to obtain patient-related outcomes.

= Multiple forms of qualitative data collection will be
used to ensure rigour and a diverse range of per-
spectives will be gathered.

= An understanding of the barriers and facilitators to
adopting new standardised processes of care will be
obtained which will provide a deeper understanding
of the experiences of implementation at different
time periods across multiple surgical cohorts.

= Due to the pragmatic nature of the study, pre—post
comparison of some clinical outcomes will be limit-
ed to a smaller sample size from one surgical cohort
only.

INTRODUCTION

Addressing clinical variation is a fundamental
component of health system improvement.
While in some circumstances variation can be
beneficial (eg, when it represents innovation,
or responses to individual patient need or
preference), variation in healthcare processes
that are unrelated to patient needs or those
that differ from evidence-informed guidelines
can compromise patient care, create ineffi-
ciencies and contribute to health inequality.'*
This is a growing problem both in Australia
and internationally, where on average, 60%
of recommended care according to best prac-
tice guidelines is delivered to patients.”” In
addition, 30% of all care provided could be
considered ‘low value’ or waste, and 10%
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results in some form of iatrogenic harm.' ** For example,
care processes and outcomes for certain surgical patient
cohorts have been found to differ substantially between
hospitals in both public and private sectors.” Data from
Australia and the USA demonstrate a high degree of vari-
ation in length of stay (LOS), rates of transfer to inpa-
tient rehabilitation following hip and knee arthroplasty,”’
and specific to private hospitals, higher unplanned
stay (>2hours) in recovery after surgery.® Considering
the increasing number of elective surgeries and associ-
ated hospitalisations undertaken in private hospitals in
Australia'® and elsewhere,'™ reducing unwarranted
clinical variation in these settings is critical to generating
higher value care, improving patient outcomes, and
reducing healthcare expenditure.

A number of studies have examined ways to reduce
unwarranted clinical variation, such as through the
implementation of evidence-based perioperative care
pathways for surgical cohorts."*® Enhanced recovery
after surgery models are one such example involving the
implementation of multimodal, evidence-based periop-
erative pathways designed to achieve early recovery and
optimal patient outcomes.'” However, despite many
studies demonstrating the efficacy of some strategies in
reducing variation, the optimal methods of developing
and implementing such strategies into complex health-
care systems remain unclear. More evidence is needed
on how best to implement and sustain these changes, as
well as the barriers and facilitators to different methods of
implementation to reduce unwarranted variation.

Evidence-informed  perioperative care  pathways
designed to standardise the management of surgical
patients to the best evidence-informed practice have been
shown to reduce variation and improve patientoutcomes. '
Perioperative care refers to the care of patients before,
during and after surgical procedures involving anaes-
thesia.'? Care leading up to a surgical procedure involves
the reduction of modifiable risks, often in a preoperative
clinic, through patient education, medication optimisa-
tion and other prophylactic treatments. After surgery, the
focus is on expediting recovery and minimising the risk
of complications by optimising such things as pain relief,
antibiotic regimens to reduce infection risks, anticoagula-
tion protocols to avoid blood clotting and early mobility
to return to normal function. Private hospitals in most
countries have historically relied on accredited medical
practitioners to individually develop their own perioper-
ative care protocols using a combination of their expe-
rience, past practice and clinical practice guidelines.”
Such protocols, when implemented as frontline care,
can create variation in care delivery based on provider
preferences.

Implementing changes to patient care is complex and
challenging, requiring concerted efforts over time. This
challenge is well documented and usually involves the
provision of resources to support change efforts, shifting
professional roles and altering cultural norms.*' * Rather
than a ‘one size fits all’ approach, pathways need to be

developed to suit the particular needs of the patient
cohort and surgical discipline, as well as local resources
available. However, there is no universal approach to
implementing these pathways. In many private hospitals,
medical practitioners tend to operate with a high degree
of professional autonomy, which necessitates a consensus-
building approach between providers for any standardisa-
tion of care processes.

Objectives

The primary objective of this study is to determine
successful processes to implementing perioperative care
pathways in a private hospital setting using an organi-
sationally supported consensus approach for surgical
cohorts, including (1) spinal surgery; (2) radical pros-
tatectomy; (3) cardiac surgery; (4) bariatric surgery and
(5) hip and knee replacement surgery. The secondary
objective is to assess the impact on administrative and,
where possible, clinical and patient-reported outcomes.
We hypothesise that a consensus-based approach to care
pathway development and implementation will lead to
high levels of fidelity to best practice perioperative care
processes and improve patient outcomes.

METHODS

Study design

This protocol follows the ‘SPIRIT 2013 Statement:
Defining standard protocol items for clinical trials’
guidelines for reporting (see online supplemental file
1). A mixed-methods Effectiveness-Implementation
Hybrid (type III) pre—post study will be used to eval-
uate the implementation of evidence and consensus-
based perioperative pathways, prioritising assessment
of effectiveness of the implementation strategies. While
improving clinical outcomes is an important goal of any
change process, standardisation of perioperative path-
ways has already been demonstrated to confer benefit to
clinical outcomes.'* 225 Ag such, clinical outcomes will
be considered secondary in this study. The perioperative
care pathways will be implemented once consensus has
been reached and outcomes will be compared with those
observed before pathway development and integration
into routine care, as a control period.

Study setting

The study will be conducted over a 2year period from
October 2022 to December 2024 at Macquarie University
Hospital (MUH). MUH is located in Sydney, Australia
and is a university-owned, private teaching hospital that
focusses on clinical care, teaching and research. MUH
comprises 144 beds, 16 operating theatres and is staffed
by over 200 surgeons and other health professionals.

Eligibility criteria

Hospital staff and patients will be considered as study
participants for the surgical cohorts: spinal surgery, radical
prostatectomy, cardiac surgery, bariatric surgery and hip
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and knee replacement surgery. Data from hospital staff
participants will primarily be used to examine the imple-
mentation of perioperative care pathways. Administrative
data and data from consenting prostatectomy patients
will be used first, to conduct a process evaluation and
second, to evaluate impacts on patient-related outcomes.

Hospital staff

Local hospital staff involved in the delivery of clinical care
or development and implementation of care pathways (ie,
both clinicians and non-clinical staff) will be considered
eligible to participate in the implementation component
of this study.

Patients
Those admitted during the relevant study periods,
seeking care for any of the clinical cohorts of interest will
be considered eligible for this study.

There are no specific exclusion criteria for this study.

Intervention

Development and implementation of the cohort-specific
standardised perioperative pathways will follow a six-
step process nested within four implementation stages
using the Exploration, Preparation, Implementation
and Sustainment (EPIS) framework.”” The EPIS Frame-
work guides projects through key stages of the imple-
mentation process and highlights important factors
influencing implementation success within the broader
‘outer context’ (system) and the proximal ‘inner context’
(organisation) across each EPIS stage. The proposed
implementation strategies are summarised in table 1.
The general implementation strategies will be tailored

to each new patient cohort utilising a consensus-building
approach. Our implementation science approach will
examine this consensus-building process to support
successful implementation of the pathways.

Stage 1: exploration

The exploration stage will aim to understand the existing
and emerging needs of both clinicians and patients,
and to identify the optimal modifications and supports
required for the implementation strategy to address
those needs. This could include modifications to existing
information technology processes or the introduction
of organisational support and educational resources for
staff members to implement the pathways. To achieve this
objective, a care pathway implementation support team
will be established comprising members of the research
team and key hospital stakeholders. Stakeholders will
include a coalition of both clinical partners, such as clin-
ical education coordinators, and non-clinical partners,
such as hospital administrators, to ensure that a wide
breadth of expertise are included. The primary goal
for the team will be to act as a vehicle for organisational
leadership that builds capacity in clinical improvement
and implementation science methodology. Individual
roles within the team will be clarified across the project
to reduce the risk of any duplicative efforts and improve
the visibility of activities across different patient cohorts
where pathways will be implemented. The team will meet
monthly for the duration of the study to discuss goals and
action items relating to the project to facilitate imple-
mentation of the perioperative pathways. For example,
an important aim for the support team will be to reduce

Table 1 Overview of implementation strategies

Implementation

stage Implementation strategy

Description

Exploration Build a coalition

Preparation Conduct local consensus discussions

Codevelop a formal implementation blueprint

Implementation

Audit and provide feedback

Sustainment

Develop and implement care pathway toolkits

Facilitate relay of clinical data to providers

Recruit and cultivate relationships with partners in the
implementation effort by formally establishing a care
pathway support team

Establish a structure for local providers and other
stakeholders to form cohort-specific clinical
consensus groups to discuss the processes of care
and standardisation of pathways

Codevelop a formal blueprint for iterative care
pathway prioritisation and implementation

Develop, test and introduce quality improvement tools
and educational materials

Embed a comprehensive system audit around

care variation, clinical and process outcomes over
specified time periods and disseminate to clinicians
and administrators to monitor, evaluate and modify
provider behaviour

Undertake formal monitoring and evaluation and
develop a reporting structure and channels of
communication for care pathway development,
implementation and outcomes
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the time-burden for clinicians during pathway implemen-
tation and to establish actions that will minimise potential
time pressures.

Stage 2: preparation

The objective of the preparation stage is to use a consensus-
building approach to develop and standardise perioper-
ative care pathways for each surgical cohort, and to use
learnings from the hip and knee replacement surgery
cohorts retrospectively to facilitate successful implemen-
tation. During this stage, perioperative pathways will be
drafted by a clinician-researcher in a hospital leadership
position (AH) and senior management staff, based on a
combination of ‘current’ surgeon clinical guidelines and
evidence-based practice. Clinical consensus groups will
then be established for each cohort by the clinician-re-
searcher. These groups will include multidisciplinary
representation such as surgeons, anaesthetists, nursing
and allied health and will be led by the discipline heads.
Clinical consensus groups will attend regular meetings
facilitated by the clinician-researcher to discuss compo-
nents of care to be included in the standardised perioper-
ative pathways, including acceptable bounds of variation
in practice. The pathways will optimise components of
care differently across cohorts based on current evidence
and joint medical decision making, including, but not
limited to, preoperative optimisation, postoperative anal-
gesia, surgical antibiotic prophylaxis, anticoagulation
protocols and mobilisation after surgery. An ‘informal’
approach will be utilised to achieve consensus on the
perioperative pathways where a set of predefined compo-
nents will be discussed at each meeting and agreed on
by group members using both evidence and their own
perspectives to inform discussion.” Ttems will be docu-
mented by the facilitator and relevant documentation
will be sent to each group member for further review as
required following each meeting. Following this process,
pathways will be circulated by each group member to their
individual teams for feedback and critical modifications
will then be made by the consensus groups at additional
meetings which will facilitate implementation during the
next two stages.

An additional goal of this phase will be to establish
consensus from both the taskforce and clinical consensus
groups on a plan to implement the pathways. A draft
implementation plan will be created by the task force.
This plan will be reviewed by the clinical consensus groups
for modifications as required and each member will serve
as ‘champions’ to drive implementation. Components
of the implementation plan may include education and
training sessions for nursing and allied health and estab-
lishing audit and feedback processes on the wards.

A separate stakeholder engagement group will be
formed to represent the views of patient representa-
tives, engage frontline clinical staff in implementation
and facilitate rapid feedback regarding implementation
challenges to the care pathway implementation support
team. Researchers involved in qualitative data collection

will observe this process through naturalistic observa-
tion however, they will not have a role in determining
components of the pathways. During this stage, learnings
obtained from implementation of pathways for the hip
and knee replacement cohort will also be analysed by the
research team to further understand the process of imple-
mentation using a consensus approach.

Stage 3: implementation

In the implementation stage, installation of the care
pathways will be guided by the planned implementation
supports formalised in the preparation phase. It will be
critical to monitor the implementation process during this
stage and adjust supports accordingly. Care pathway tool-
kits including education and documentation resources
will be finalised and disseminated to clinical staff and
patients at this stage to foster prompt widespread practice
change. Further monitoring of the degree of engagement
and cohesion between clinical leadership and frontline
clinical staff will be achieved using participant observa-
tions. Particular attention will be paid to the capacity
of frontline clinical staff to absorb and apply new care
pathways, avoiding ‘bottlenecks’ between care pathway
development and implementation. This stage will also be
supported by an iterative audit and feedback process and
data analytics to identify gains made and update external
benchmarking comparisons over time. Audit and feed-
back will relate to process (implementation) outcomes,
health services outputs and patientlevel outcomes and
this feedback will be communicated with staff at regular
discipline meetings.

Stage 4: sustainment

The sustainment stage involves the continued application
of the structures and processes of the care pathways to
realise tangible improvements in patient outcomes. At
this stage, care variation reduction becomes a standing
item on regular Patient Safety and Quality Committee
meeting agendas. ‘Roadshow’ presentations to the stake-
holder engagement groups, frontline clinical staff and
hospital leadership groups can continue bidirectional
communication and feedback loops to identify new areas
of care variance prioritised for future care pathways. We
also plan to translate our findings via policy maker round
tables and engagement and training with other private
hospitals.

Recruitment

Semistructured interviews and focus groups with hospital staff

A purposive sample of staff who have been previously
involved in the development of perioperative pathways
or provision of care for the hip and knee replacement
surgical cohorts, and staff currently involved in the
development and implementation of the new pathways
for the four new surgical cohorts will be recruited. Staff
will be identified by MUH coinvestigators. Research staff
not employed by MUH will approach the identified staff
members either by email invitation or face-to-face to
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Table 2 Summary of primary outcome measures

Acceptability

Provider knowledge and satisfaction with aspects of the perioperative pathways and their

implementation will be collected via qualitative interviews and participant observation

Appropriateness

Appropriateness will be assessed both retrospectively based on the experiences piloting the

intervention for the hip and knee replacement cohorts using qualitative interviews, as well as for
the four prospective cohorts using participant observation

Feasibility

Feasibility will be measured both retrospectively using pilot data from the hip and knee

replacement cohorts and prospectively for the four new cohorts of interest using interviews and

participant observation
Adoption

Participant observations of the clinical consensus-building process will be used to measure the

reasons pertaining to the intention, initial decision or action to integrate the perioperative care
pathways into routine clinical practice

Fidelity and sustainment

Regular audits of adherence to the care pathways will provide an indication of variations to

practice over time, including potential modifications and tailoring of the pathways by frontline staff
(eg, nurses) to better fit within their work routines

Penetration

Penetration will be assessed by the number of eligible patients who receive the care pathway as

intended according to planned audits

request their participation in the interviews, indicating
that they have been identified by the research team as a
key stakeholder in the development and implementation
of the pathways. This approach is designed to avoid the
potential impact of any existing relationships between
hospital staff and coinvestigators. A brief explanation of
the study and a written participant information form will
be provided to the staff members. Staff members will be
provided with time to review the information and ask any
questions of the research staff prior to their decision to
consent to participate in the interviews and focus groups,
or not.

Participant observations with hospital staff

Staff attending relevant meetings will be recruited,
such as planned support team project meetings, clinical
consensus group meetings, stakeholder engagement
group meetings, patient safety and quality committees
and ward-based clinical meetings. Attendance of these
meetings by external staff will be through invitation from
hospital coinvestigators. Study information and a partici-
pant information form will be provided prior to the initial
meeting where participant observations will take place.

OUTCOMES

Primary outcomes

A summary of the primary outcome measures for this
study can be found in table 2. Implementation outcomes
including acceptability, appropriateness, feasibility, adop-
tion, fidelity and sustainment and penetration will be
used to understand the impact of the implementation
strategies and implementation using a consensus-building
approach on secondary outcomes.”

Secondary outcomes
Secondary outcomes assessed will include both process
outcomes and clinical outcomes:

» Hospital or intensive care unit LOS for each cohort
collected from routine administrative data systems.

» Patientreported experience measures (PREM:s)
collected via patient surveys.
» Patientreported outcome measures (PROMs)

collected via patient surveys for example, health-
related quality of life questionnaires.

» Discharge destination collected from routine admin-
istrative data systems.

» Hospital-acquired complication rates collected from
routine incident reporting systems.

» Hospital readmission rates collected from routine
administrative data systems.

Selected PREMs and PROMs for the prostatectomy
cohort are currently routinely collected at some site
hospitals by specialist nurse practitioners and recorded
in the patient’s medical records. These include the Pros-
tate Cancer Distress Screen,‘% the International Prostate
Symptom Score,” Incontinence Questionnaire-Urinary
Incontinence Short Form® and the Sexual Health Inven-
tory for Men.” Research staff will assist with sending out
surveys (see online supplemental file 2), prior to the
routine 6 month follow-up assessment for up to 50-100
patients both before and after pathway implementation
where patients consent, standardising an existing clin-
ical interaction for comparison. Specific PROM and
PREM measures for the remaining pathways will be
determined during the consensus building process and if
agreed, these measures will only be collected for research
purposes where patients consent, prospectively.

Data collection

Qualitative interviews and focus groups

Semistructured one-on-one interviews or focus groups
will be conducted over a 12month period with key clin-
ical and non-clinical hospital staff and patient/consumer
representatives, focussing retrospectively on the pilot
hip and knee replacement cohorts and prospectively
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for each of the four new cohorts. Interview guides will
be piloted prior to data collection and will include ques-
tions pertaining to participants knowledge and experi-
ences of implementing the standardised perioperative
pathways, as well as barriers and facilitators to this process
(see online supplemental file 3 and online supplemental
file 4 for planned interview guides). Interviews and focus
groups will be conducted by one experienced qualitative
researcher (LP) via videoconference or face-to-face at
participants’ preferred time and location, lasting between
30 and 60 min. The researcher will conduct all interviews
in a private room suited to the interviewee, where inter-
views will be digitally recorded and transcribed verbatim.
Field notes will also be made by the interviewer including
initial thoughts, interpretations and analysis of the data
collected. Audio and written data will be immediately
saved in a password-protected file on an encrypted pass-
word protected computer.

Qualitative participant observation

Data collectors will conduct naturalistic participant
observations within the planned support team project
meetings, clinical consensus group meetings, stakeholder
engagement group meetings, patient safety and quality
committee and ward-based clinical meetings.”* Each
observation session is anticipated to last between 1 and
2hours. Fieldnotes will be taken to spatially contextualise
events within the study aims.”® These observations will
not be guided by a predetermined schedule, but rather,
they will inductively evolve in real-world practice environ-
ments. This includes how staff converse with one another,
how they plan and make decisions together about periop-
erative care (ie, implementation, communication path-
ways and leadership), and how decision-making processes
evolve and take shape across different meetings with
different stakeholders.

Quantitative clinical outcomes data

Data on clinical outcomes will be collected from admin-
istrative databases. These data include measures such as
hospital LOS, discharge destination, acquired complica-
tions and readmission. Data from routine administrative
databases have high levels of agreement with the medical
record for both LOS (93%) and discharge destination
(91%) data, but some limitations are acknowledged when
capturing acquired complications.”® * Those data not
routinely collected within existing administrative data-
bases will be collected prospectively or via retrospective
electronic medical review.

Sample size

Qualitative data pertaining to the implementation of
the perioperative clinical pathways will use the concept
of theoretical saturation to determine the observation
and interview sample size.”® Based on prior studies, we
anticipate conducting 30 interviews and 15-20 meeting
observations.” * Staff will be recruited using conve-
nience time-frame sampling which removes opportunistic

recruitment of staff and patients, and any researcher or
hospital selection bias.

For quantitative data, a power calculation was under-
taken for each of the four cohorts based on the mean and
SD of LOS for each site hospital in the 2020 and 2021
financial years, an estimated important reduction in LOS,
two sided 0=0.05 and 80% power. For spinal surgery, for
example, reduction of mean LOS from 4.28 (SD 4.66)
to 2.78 (the peer group average) required 152 patients
preintervention and postintervention, which is achiev-
able with 12 months’ follow-up. Bariatric surgery, on the
other hand, requires only 6 months. Overall, MUH LOS
for cardiac surgery is in line with its peer group, so for this
cohort, the target is intensive unit LOS, which is higher
than that of peers. The cohorts requiring longer follow-up
periods will be prioritised for earlier intervention where
feasible. It is important to note that the research team
does notview LOS as the most important clinical outcome
for these four cohorts; itis used for sample size estimation
because it is an administrative outcome where there is a
prospect of measuring relevant quantitative change in
the time available to the study. Moreover, relevant data
on means and SD routinely available, permitting sample
size calculation.

DATA ANALYSIS

Qualitative

Qualitative interview and observation analysis

Fieldnotes and interview transcripts will be imported into
Nvivo V.20 for data management. Data will be analysed
thematically*' ** by two experienced qualitative analysts
(primary and secondary) (LP and MS or EFA) working
together to ensure that the process is rigorous, and to
enable them to discuss the major and minor themes
arising inductively and their concomitant categories until
consensus agreement can be achieved. The secondary
analyst will examine a subset of the complete data set,
to ensure methodological veracity during the analytic
process.

Quantitative

Quantitative analysis of clinical endpoints

Data will be analysed by three researchers (LP, GA and
MNS) using SPSS. Descriptive statistics will be used to
summarise demographic data. For LOS, historical data
will be sourced from administrative databases to identify
any secular trend and take this into account in attributing
any pre—post change to intervention. For other clinical
outcomes, PREMs and PROMs will be descriptive only
and restricted to 50-100 patients from the prostatectomy
cohort and any other cohort where these outcomes are
available, while hospital acquired complications and
hospital readmission rates will be compared preinter-
vention and postintervention. The estimated between-
group difference and the 95% CI will be reported and for
significant testing, p<0.05will be considered statistically
significant.
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Patient and public involvement

Input and feedback was obtained from the site hospi-
tal’s Clinical Leadership Committee and the Clin-
ical Disciplines on aspects of the study design, such as
the planned implementation strategies and outcome
measures. Patients were not involved in the design of this
study, however, patient consumer input and feedback
will be sought from the site hospital’s consumer advisory
committee where resources for patients are developed.

Ethics and dissemination

Approval to conduct this study has been obtained from the
Macquarie University Human Research Ethics Medical
Sciences Committee (Reference No: 520221219542374).
Research governance authorisation has been provided by
the MQ Health Clinical Research Executive. A waiver for
consent will be sought from participants for data obtained
in this study. PROMs/PREMs data being collected for
clinical purposes will seek informed patient consent for
deidentified data to be used for research purposes. The
findings of this study will be disseminated through peer-
reviewed publications, conference presentations, and
summaries or reports for key stakeholders and partners
in the field.
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