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Abstract

Background Unwarranted clinical variation in hospital care includes the underuse, overuse, or misuse of services.
Audit and feedback is a common strategy to reduce unwarranted variation, but its effectiveness varies widely

across contexts. We aimed to identify implementation strategies, mechanisms, and contextual circumstances contrib-
uting to the impact of audit and feedback on unwarranted clinical variation.

Methods Realist study examining a state-wide value-based healthcare program implemented between 2017

and 2021 in New South Wales, Australia. Three initiatives within the program included audit and feedback to reduce
unwarranted variation in inpatient care for different conditions. Multiple data sources were used to formulate the ini-
tial audit and feedback program theory: a systematic review, realist review, program document review, and informal
discussions with key program stakeholders. Semi-structured interviews were then conducted with 56 participants

to refute, refine, or confirm the initial program theories. Data were analysed retroductively using a context-mech-
anism-outcome framework for 11 transcripts which were coded into the audit and feedback program theory. The
program theory was validated with three expert panels: senior health leaders (n=19), Agency for Clinical Innovation
(n=11), and Ministry of Health (n=21) staff.

Results The program'’s audit and feedback implementation strategy operated through eight mechanistic processes.
The strategy worked well when clinicians (1) felt ownership and buy-in, (2) could make sense of the information
provided, (3) were motivated by social influence, and (4) accepted responsibility and accountability for proposed
changes. The success of the strategy was constrained when the audit process led to (5) rationalising current practice
instead of creating a learning opportunity, (6) perceptions of unfairness and concerns about data integrity, 7) devel-
opment of improvement plans that were not followed, and (8) perceived intrusions on professional autonomy.

Conclusions Audit and feedback strategies may help reduce unwarranted clinical variation in care where there

is engagement between auditors and local clinicians, meaningful audit indicators, clear improvement plans,

and respect for clinical expertise. We contribute theoretical development for audit and feedback by proposing

a Model for Audit and Feedback Implementation at Scale. Recommendations include limiting the number of audit
indicators, involving clinical staff and local leaders in feedback, and providing opportunities for reflection.
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Contributions to the literature

o The effectiveness of audit and feedback on unwar-
ranted clinical variation is influenced by the individual
strategy components used and how they interact with
local contextual circumstances.

» This uncertainty around what works, for whom, and
why, limits the ability to design audit and feedback
strategies that lead to the greatest impact when imple-
mented at scale.

o We demonstrated that audit and feedback may impact
unwarranted clinical variation through eight potential
mechanisms, which are only triggered under certain
contextual circumstances.

» We developed a Model for Audit and Feedback Imple-
mentation at Scale, which advances our understanding
of how audit and feedback can be implemented across
entire health systems at scale.

Background

Addressing unwarranted clinical variation in hospital
care remains a key challenge to health system improve-
ment. Despite all the improvements to health outcomes
from modern medicine, care is not always provided in
line with clinical practice guidelines [1, 2]. The underuse
of effective services withholds potential beneficial out-
comes from patients [3, 4]. Overuse or relying on insuffi-
cient and outdated evidence can waste valuable resources
[5-8]. Misuse still befalls some patients who experience
iatrogenic harm or adverse events [9]. These variations
in care are considered unwarranted when they differ dis-
proportionately from available evidence or the informed
choices of patients [10, 11].

Clinical variation may occur due to a multitude of com-
plex and interacting reasons. Warranted variation refers
to situations where multiple effective options exist, and
choice depends on patient preference. Sometimes there is
genuine uncertainty among clinicians [12-16] in different
contextual circumstances [17, 18] due to the unavailabil-
ity of objective criteria to define appropriate care [19, 20].
However, when these situations arise in practice, medi-
cal opinion can tend to influence treatment choice [21-
23]. Unwarranted variation is a value judgement about
whether this variation is appropriate. Decisions to deviate
from guideline recommendations can be influenced by
clinician beliefs [24], preferences, or financial incentives
[25, 26]. The evidence is well established that healthcare

overuse and underuse may compromise patient care,
increase inefficiency, and contribute to healthcare ine-
quality [27]. Therefore, opportunities to change practice
in a way that meets patients’ needs, according to clinical
practice guidelines, are garnering the attention of health
system decision-makers.

Audit and feedback is a common strategy used to
reduce unwarranted clinical variation [28]. Providing
healthcare professionals with performance feedback rela-
tive to specific target indicators may prompt modifica-
tions to their practice. Small improvements in provider
compliance from audit and feedback have been dem-
onstrated (median 4.3%); however, the range of effects
between studies is substantial (—9% to 70%) [29]. This
wide variability indicates that not all audit and feedback
strategies are optimally designed, operationalised, and
components adequately specified. Many have not con-
sidered the previously hypothesised mechanisms for
how audit and feedback works or can be bundled with
other co-interventions [30, 31]. Furthermore, the suc-
cess of audit and feedback strategies can be influenced
by local contextual circumstances, in addition to the
individual strategy components themselves [32]. Brown
et al., developed the Clinical Performance Feedback
Intervention Theory, which suggests that effective feed-
back is cyclical and sequential; becoming less effective if
any one process within the cycle fails [32]. According to
this theory and supporting empirical evidence, feedback
interventions are more effective when they provide train-
ing and support regarding feedback [33], where there are
health professionals with skills and experience in quality
improvement, and the clinical topic under focus is tar-
geted [33, 34]. Greater understanding of how and why
audit and feedback work (or does not work) in different
circumstances, is required to design better strategies.

Implementation context

In Australia, the New South Wales (NSW) Health sys-
tem has invested in several programs to operationalise
the concept of “value-based healthcare” Value in health
is defined as the net improvement of welfare across indi-
viduals within a society [35]. A value-based healthcare
system is thus characterised by the optimisation of the
welfare derived from health services including common
or shared goals for equity and fairness, considering that
resources used to achieve benefits in one manner are the
same resources that can no longer be used for other pur-
poses. Value-based healthcare is operationalised in NSW
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Health through several state-wide programs [36]. Lead-
ing Better Value Care (LBVC) is one flagship program
administered by the NSW Ministry of Health, in part-
nership with the Agency for Clinical Innovation, Clini-
cal Excellence Commission, and Cancer Institute NSW,
to implement models of care for specific chronic condi-
tions state-wide at scale. Three of the first eight LBVC
initiatives focussed on reducing unwarranted variation in
inpatient hospital care for patients with chronic obstruc-
tive pulmonary disease (COPD), chronic heart failure
(CHEF), and diabetes mellitus. These patient cohorts were
selected due to high and persisting admission, readmis-
sion and complication rates, including small area and
facility-level variation [37, 38]. Solutions included new
or improved models of care, clinical audits, improved
documentation, and patient coding processes [36]. A
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state-wide audit and feedback strategy was undertaken
by the Agency for Clinical Innovation, delivered at the
level of each hospital using medical record review and
group feedback sessions to identify areas of practice to
target with a quality improvement plan. The program was
implemented across more than 100 facilities in the 2017—
2018 financial year and presents a unique natural experi-
ment to examine how and why the audit and feedback
implementation strategy impacted unwarranted variation
in care (Table 1). The initial COPD, CHE, and diabetes
mellitus program logic are provided in Additional files 1

and 2.

Aim

The aim of this study was to identify how, why, and
in what contexts the audit and feedback strategy

Table 1 Description of the three LBVC initiatives and audit and feedback implementation strategy targeting inpatient variation in care

Initiative Clinical priorities

Objectives

Implementation strategy

Chronic heart failure and chronic
obstructive pulmonary disease

- Timely cardiology review

and access to investigations

« Evidence-based pharmacologi-
cal treatment, fluid management,
and oxygen therapy

« Spirometry to confirm and assess
severity of COPD exacerbation

- Delivery of oxygen and non-inva-
sive ventilation

« Timely referral to a multidiscipli-
nary heart failure management
program or pulmonary rehabilita-
tion; standardised communication
to support transfer to the com-
munity; identification of advanced
heart failure and COPD for palliative
care

+ BGL?® test taken in the emergency
department and a current HbA1c
recorded early in the medical file

+ A minimum of four BGL checks

in the first 24 h of admission,

and regular BGL monitoring

for patients requiring insulin.

A basal-bolus-supplemental
insulin regimen is considered for all
patients requiring subcutaneous
insulin

- Timely and appropriate access

to specialist care if required

- A diabetes management plan
with standardised communication
to support transfer for ongoing
management

Inpatient management of diabetes
mellitus

« Improve health outcomes and effi-
cient service delivery

« Reduce unwarranted clinical
variation

- Optimise patient and carer experi-
ence

- Increase the education, resources
and support provided to people

- Provide support for audit and feed-
back, continuous improvement,
and benchmarking

- Increase identification of people
with diabetes in hospitals who
require insulin

« Increase clinical staff knowledge
and skills to provide best-practice
care

« Facilitate access to specialised
diabetes care

« Reduce insulin prescribing errors
« Reduce hyper- and hypo-glycae-
mic episodes and other insulin-
related adverse events

- Reduce complication rates for peo-
ple with diabetes requiring insulin
+ Reduce hospital length of stay
for people with diabetes who
require insulin

« Improve the patient and carer
experience

« Local clinicians and managers
review practice and implement strat-
egies to align routine care with best
practice

+ A range of responses is expected
and encouraged. Localised improve-
ment plans monitored

- Systematisation of local processes
to detect and address unwarranted
clinical variation

« A capability-building strategy

to support best practice manage-
ment of people with diabetes who
require insulin including implemen-
tation of a subcutaneous insulin
chart

- Define best practice management
of people in hospitals with diabetes
who require insulin

- Advice and support for local audits
to support feedback, continuous
improvement, and benchmarking

Sourced from the NSW Agency for Clinical Innovation’s Monitoring and Evaluation Plans for the LBVC initiatives [37, 38]

2 BGL blood glucose level

COPD chronic obstructive pulmonary disease
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contributed to the implementation of a state-wide value-
based healthcare program to reduce unwarranted varia-
tion in care at scale. The main objectives were to:

1. Identify and articulate the audit and feedback imple-
mentation strategies used to reduce unwarranted varia-
tion in care for patients with CHE, COPD, and diabetes.

2. Determine the mechanisms (underlying social, cul-
tural, structural, individual, and relational processes
or events [39, 40]) by which the strategies operated to
produce desired or undesired effects.

3. Investigate the impact of different contextual circum-
stances on the relationship between these implemen-
tation mechanisms and outcomes of interest.

Methods

Study design and rationale

A realist study was conducted to investigate how the
LBVC audit and feedback strategy contributed to the
implementation of a state-wide value-based healthcare
program to reduce unwarranted variation in care. Realist
study designs are theory-driven evaluations, based on a
realist philosophy of science [41, 42]. They focus on gen-
erating plausible explanations for how and why programs
work under different circumstances, referred to as “pro-
gram theories” [43—45]. Therefore, the social responses
to programs are considered the primary mechanisms of
change and focus of inquiry, rather than the programs
themselves [39, 46, 47]. This approach is well suited to
address our objective to determine the mechanisms by

Data synthesis:

* Key stakeholder validation: Australian
health leaders (n=19), NSW Ministry
of Health (n=21) and Agency for
Clinical Innovation staff (n=11)

* Cross-case comparisons

L

Stage 2
(continued)

Data analysis:

* Qualitative data analysed
retroductively using CMO
configuration tool (n=11)

Data
analysis

Stage 3 Middle Stage 1
Translating into .generalisable range theory Developing initial program
theories \ ) theory
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which audit and feedback operate to produce desired
or undesired effects. A greater understanding of these
explanations may enable the replication of success, and
avoid unintended outcomes when implementing health-
care improvement programs at scale [48—50].

The study was conducted and reported according to
our published protocol [51] and the RAMESES II (Real-
ist And Meta-narrative Evidence Syntheses: Evolving
Standards) reporting standards for realist studies [52]
(Additional file 3). Ethical approval was provided by
Macquarie University (Project ID 23816) and Hunter
New England Human Research Ethics Committees
(Project ID 2020/ETHO02186). Three stages of research
took place to posit, test, and refine program theories
for the audit and feedback implementation strategy
to reduce unwarranted variation in care (Fig. 1) [53].
In stage 1, initial program theories were identified for
how the audit and feedback strategy was implemented
to reduce unwarranted variation in care; in stage 2,
these hypothesised program theories were then tested
and refined; and in stage 3, the program theories were
translated into generalisable implementation models.
Multiple data sources were used across different time
points to ensure the information best placed to inform
the study was captured. Study protocol adaptations are
described in Additional file 4.

Setting
This realist study took place in NSW, Australia, examin-
ing the implementation of the LBVC program at scale

Academic and grey literature review
Program stakeholder discussions
(n=16)

* Interviews: NSW Ministry of Health
and Agency for Clinical Innovation
staff (n=20)

)

Study Stage 2

design Testing the program theory
Study design: Qualitative study of seven
natural experiments
Data collection:

Data * Interviews with local hospital staff
. (n=36)
collection

*  Program document review (n=126)

Fig. 1 Realist study stages. CMO = context-mechanism-outcome. Adapted from Pawson et al. [42] and Sarkies et al. [51, 54]
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between 2017 and 2021. In Australia, state and territory
governments are responsible for healthcare planning and
delivery by public hospitals. NSW Health provides uni-
versal access to health care services for Australia’s most
populous state (~8.15 million people in 2022), which is
operated by more than 130,000 staff spread across 234
public hospitals and multi-purpose facilities, over a geo-
graphical area of more than 800,000 km? [36]. In rela-
tion to clinical care and quality improvement during the
COVID-19 pandemic, throughout 2020 to 2021 NSW
experienced among the lowest rates of COVID-19 inter-
nationally. In 2020, there were 4,782 confirmed cases
of COVID-19 in NSW. In each month during the first
half of 2021, there were few to no community-acquired
cases. After the emergence of the Delta variant in June
and Omicron in November 2021, there were a total of
280,601 confirmed cases in the second half of 2021 [55].

Participant recruitment and sampling

A maximum diversity, purposive sampling approach was
taken to obtain a variety of organisational and individual
perspectives considered best placed to provide informa-
tion on the implementation of the initiatives. NSW Min-
istry of Health, Agency for Clinical Innovation, and local
hospital staff eligible for participation were identified
initially by the project partners and invited by the part-
ners via email. Further respondents well placed to discuss
the proposed program theories were identified through
snowballing and were approached by the investigators
directly via email. Informed consent was recorded ver-
bally at the commencement of each interview.

Data collection and analysis

Stage 1: identifying the initial program theory

We developed and undertook a Realist Dialogic
Approach to identify the initial program theory for the
audit and feedback strategy to reduce unwarranted varia-
tion in care [53]. A program theory explains how and why
a program is expected to work and makes an explicit con-
nection between the activities undertaken in the program
and the expected outcomes from those activities. The
Realist Dialogic Approach process followed four phases
to (1) understand relevant theories, (2) review academic
and grey literature, (3) conduct informal discussions with
key stakeholders, and (4) undertake research-group con-
versations. First, several sources of academic and grey lit-
erature were reviewed to identify hypotheses that could
inform the development of an initial program theory for
how and why the program was expected to work. This
included a systematic review of studies examining imple-
mentation determinants for chronic condition hospital
avoidance programs (13 articles) [45] and realist review
conceptualising contexts, mechanisms, and outcomes
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for implementing large-scale, multisite hospital improve-
ment initiatives (n=>51 articles) [56] to identify initial
program theory propositions. The systematic review and
realist review formed an initial source of data to identify
theory propositions that could then be situated within
the LBVC program using other sources of data. Sec-
ond, public documents pertaining to the LBVC program
were reviewed to modify and situate these propositions
within the LBVC program of interest. Once these theory
propositions were made specific to the LBVC program,
informal discussions with key program stakeholders
(~ 16 stakeholders) were also used to map any differences
between how the implementation was planned and how
it was operationalised in practice. The initial program
theory, in the form of context-mechanism-outcome con-
figurations and interview question guides, is provided in
Additional file 5.

Stage 2: testing the hypothesised program theory
Internal documents pertaining to the LBVC program
(126 documents) were reviewed to further situate the
initial program theories within the program of inter-
est. Semi-structured realist interviews [57, 58] to refute,
refine, or confirm the initial program theories were then
conducted with 56 participants via videoconference or
telephone at the participants’ preferred time and loca-
tion. The interviews were 30—60 min in duration, audio
recorded and transcribed verbatim. They were conducted
by two experienced researchers (MNS, EF-A) using an
interview guide that was pilot-tested prior to data col-
lection. The interviews sought to build a nuanced under-
standing of how the audit and feedback strategy was used
to implement the program. We invited the participants
to clarify or modify our hypothesised descriptions of
the program implementation from their experience [59].
Data sources are summarised in Table 2.

Retroductive analysis was undertaken by five inves-
tigators (MNS, EF-A, CP, NR, JCL) concurrently with
data collection using NVivo 20. This analysis used both

Table 2 Summary of data sources

Data source Number of
sources

Systematic review, n articles 13

Realist review, n articles 51

Program stakeholder informal discussions, n stakeholders 16

Program documentation review, n documents 126

Interviews, n participants:

NSW Ministry of Health and Agency for Clinical Innova- 20
tion

Local hospital 36
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inductive and deductive logic to identify causal mecha-
nisms behind patterns of change. Investigators cycled
between inductive and deductive logic across the pro-
gram documents and interview transcripts, incorporat-
ing their own insights [60]. Transcripts were read in full
and coded line-by-line according to a context-mecha-
nism-outcome configuration framework [61-63]. Data
were coded when links between the (1) contextual cir-
cumstances required to trigger change, (2) mechanisms
generating change processes, and (3) outcomes produced
when mechanisms are triggered in certain contextual cir-
cumstances for audit and feedback were identified [42,
64]. The quotes were categorised as either supporting,
refuting, or refining the context-mechanism-outcome
configuration. Memos were used to record the deci-
sion-making process according to processes outlined by
Gilmore et al. [60]. Approximately 20% of the coded tran-
scripts were checked by a second investigator and any
disagreements between the investigators were resolved
by discussion. Once coded, investigators engaged in
group work consensus-building meetings to finalise each
program theory [65]. Of the 56 interview transcripts, 11
were coded into the audit and feedback program theory,
as they included direct reference to the audit and feed-
back strategy whereas the remaining 45 focussed on
other strategies to be published separately (Table 3).

Stage 3: translating into generalisable theoretical models

for implementation

The program theories were presented to three health-
care quality expert panels for validation. A group of 19
Australian healthcare quality experts was assembled in
a breakout meeting during the International Society for
Quality in Health Care (ISQua) International Conference
in Brisbane, Australia in 2022. A recommended model
for the implementation of audit and feedback to reduce
unwarranted clinical variation was proposed to the
group, and questions were asked to seek confirmation,
disconfirmation, and other interpretations (see Table 4
for example). Field notes were taken and incorporated
with cross-case comparisons to determine how the same
mechanism might produce different outcomes depend-
ing on the contextual circumstances. This assisted the
research team to uncover potentially generative causal
patterns (e.g., conditional causality) for the audit and
feedback strategy and regularities and patterns between
the proposed mechanisms and outcomes in certain con-
texts. A similar process was carried out when presenting
the audit and feedback program theory to NSW Ministry
of Health (n=21) and Agency for Clinical Innovation staff
(n=11) to translate into generalisable theoretical models
for implementation. These validation groups included
some of the original interview participants from stages
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Table 3 Demographics of participants coded into the audit and
feedback program theory

Item Participantn
(%)*
Age group:
31-45 years 2 (29%)
46-60 years 5(71%)
Gender:
Female 6 (86%)
Male 1 (14%)
Years in role:
1-5 years 4 (57%)
6-10 years 2 (29%)

More than 10 years 1(14%)

“ Demographic survey received from seven of the 11 participants

1 and 2, providing the opportunity for re-engagement
and further feedback from key stakeholders with deep
insights into the program of interest, which is an impor-
tant aspect of realist methods.

Results

Stage 1 led to a description of the initial audit and feed-
back strategy utilised in the LBVC program. The audit
questions and indicators were developed by the Agency
for Clinical Innovation from a review of the academic
and grey literature related to each of the three conditions,
assisted by a clinical expert reference group. This process
did not necessarily always utilise the existing state-wide
clinical networks. Criteria for feasibility, practicality,
and the value of each audit indicator were considered in
relation to the burden it might place on hospital clini-
cians. The indicators then underwent several rounds of
refinement both internal and external to the Agency for
Clinical Innovation before finalisation. Audits were then
pilot-tested prior to their use. An audit team visited each
participating hospital, which included two people from
the Agency for Clinical Innovation (with variable clini-
cal experience of the conditions) and two people nomi-
nated from the local hospital. Retrospective auditing of
40 case medical records took place without necessarily
standardising the timeframe of case hospital admissions
or whether cases were randomly or purposively sam-
pled. Audit data were returned to the Agency for Clinical
Innovation for data cleaning and visualisation prior to a
feedback session at the hospital, typically within four to
six weeks. Feedback was not always delivered by some-
one with a clinical background. Hospital staff at the feed-
back meeting were asked to identify three components
of care that were being performed well and three com-
ponents that could be improved. Unspecified ongoing
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Table 4 Stage 3 feedback for an implementation model
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Recommended model for audit and feedback

Example feedback provided

Make audit design a collaboration between clinicians at diverse hospitals
(to ensure local constraints are factored in) and external agencies (to
give objective "big picture”input and standardisation across hospitals)

to increase acceptance and ownership of audit measures for each site.
Clearly communicate the purpose of each measure

One key challenge for clinicians is when audit and feedback is an addition
to current workloads rather than a part of practice. We can capture infor-
mation well in routine workflows. However, we can't necessarily capture
knowledge, as this is qualitative. Scientific rigor of audits is important

to ensure sample size and questions are right; otherwise, it can stand

in the way of improvement efforts. Clinicians dismiss based on small sam-
ple sizes and when they aren't involved. If the feedback is from an external
source, it can be dismissed by clinicians. If clinicians don't like the audit
process, then they can disengage, even if the information might be
potentially useful

support was offered by the Agency for Clinical Innova-
tion for local hospital improvement efforts and follow-
up audits were organised for hospitals on a voluntary
basis. The audit and feedback strategy was refined over
time to reduce the number of indicators and data points,
increase the involvement of clinical staff or people with a
clinical background, and prepare hospitals for the feed-
back sessions, and provide opportunities for reflection
post-feedback.

The audit and feedback implementation strategy is
hypothesised to operate through eight mechanisms
under different contextual circumstances, underpinned
by regular measurement and feedback of both clinical
processes and outcomes. The strategy worked well when
clinicians (1) felt ownership and buy-in to the process, (2)
could make sense of the information provided, (3) were
motivated by social influence, and (4) accepted respon-
sibility and accountability for the proposed changes. The
success of the strategy was constrained by (5) rationalisa-
tion of the status quo, (6) perceptions of unfairness and
concerns about data integrity, (7) development of token-
istic improvements plans, and (8) perceived threats to
professional autonomy. We report the manifestation of
each audit and feedback mechanism to pinpoint key fac-
tors that determine success or where the strategy might
falter (Table 5). Example quotes used to refute, refine, or
confirm the audit and feedback program theory are pro-
vided in Table 6.

Ownership and buy in

Ownership and buy-in underpin the acceptability of the
audit and feedback process. Ownership of or buying into
the audit indicators and processes was described across
multiple data sources as a key driver of practice change.
Audits had to adequately capture local workflows in
order for clinicians to make meaning of the audit data
and buy-in to the process. Local workflows were better
captured when audits were conducted by the Agency for

Clinical Innovation with the participation of respected
local hospital clinicians, such as senior medical, nursing,
or allied health. Measures that held local meaning were
regarded highly by clinicians. Audits conducted by an
external institution remained productive where no clini-
cian reluctance to engage had already taken hold.

Sensemaking of information feedback

Audits need to make sense to clinicians to be successful.
This is about more than understanding the indicators,
but also encompasses the ability to incorporate audit data
with existing and alternate sources of information. Clini-
cians engaged well with the audit process when local lead-
ers acted as a conduit between the Agency for Clinical
Innovation and the hospitals, by introducing the auditors
to key clinical stakeholders. Early and close engagement
between the auditors and clinicians created a willingness
to receive feedback about their performance against audit
indicators, which could then be integrated with localised
knowledge to make sense of the implications for those
receiving care. Combining the externally validated feed-
back with local, codified knowledge, supported the devel-
opment of local business cases that clinicians could use to
justify improvement plans to hospital decision-makers.

Motivation and social influence

Audit and feedback are based on the presumption of
motivating individual and collective behaviour change.
It was common for clinicians to attribute variation from
audit indicators to factors outside their control, in other
words, an externalised locus of control. Audit results
from other hospitals within the same hospital network
opened their eyes to the discrepancy between patient
outcomes being achieved compared to elsewhere. This
was thought to create an intrinsic motivation to change
or maintain performance, especially when the informa-
tion was considered externally validated and paired with
other externally driven incentives.
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Responsibility and accountability

Reducing unwarranted variation in care requires clini-
cians to take responsibility for the variation and account-
ability for improvement efforts designed to change
practice. Clinicians assumed responsibility for audit
indicators when feedback was reinforced at the point of
care to passionate and influential colleagues who had the
power to effect practice change. Under these circum-
stances, the audit and feedback cycle was established as
an ongoing process and could be used to garner hospital
decision-maker support for local improvement plans.

Rationalisation of the status quo

For audit and feedback to be successful, it needed to
overcome the proclivity for clinicians to rationalise the
status quo when presented with performance feedback.
Audit indicators were considered an impost where they
lacked meaning and accuracy. Collecting too many indi-
cators across too diffuse a sample of frustrated and dis-
engaged stakeholders. When decisions on what will be
measured come from elsewhere, local hospital staff were
less likely to approve and support them. A limited part-
nership with local hospital clinicians contributed to this
perception of too many audit indicators being assessed
across the wrong patient cohorts, uncertainty around
the evidence to support audit indicators, and selection
of indicators where system-level barriers existed beyond
clinicians’ control. For example, cynicism was thought to
develop when system and organisational resourcing gaps
were communicated to medical consultants who, in turn,
felt these gaps were beyond their remit to address. Under
these circumstances, clinicians tended to dismiss the
audits and rationalise the status quo, leading to a general
disengagement from the process and pursuit of their own
local quality improvement priorities.

Perceptions of unfairness and concerns about data
integrity

Concern about the integrity of the audits and a percep-
tion that the process was unfair, or setting clinicians up
to fail, permeated some hospitals. Some perceived the
variation at their hospital site to be warranted rather than
unwarranted, or at least out of their control when con-
sidering issues at the level of the organisation or health
system that they could not change on the ground. These
hospitals were thought to be characterised by audits
which did not capture local workflows, recognise system-
level barriers, or the uniqueness of local settings and
processes. Furthermore, those hospitals with immature
systems for communication between executive and front-
line staff were unable to manage expectations regarding
the Agency for Clinical Innovation’s role in the audit and
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feedback process. Under these circumstances, clinicians
perceived the audit as an unfair and unachievable process
that set them up to fail. Results were misinterpreted as
a performance management exercise rather than a learn-
ing opportunity and led to a defence of current practice
instead of focussing on where care could be improved.

Improvement plans that are not followed

Improvement plans were expected to be developed by the
local hospital staff after the audit results were fed back.
However, in some cases, these were tokenistic, underde-
veloped, or not implemented. Feedback did not provide a
meaningful foundation for developing a quality improve-
ment plan when it was delivered by someone external to
the organisation from the Agency for Clinical Innova-
tion, especially if they did not have a clinical background.
Insufficient time for interpretation of the audit results
and an unclear outline of the implementation support
being offered by the Agency for Clinical Innovation fur-
ther constrained the development and implementation of
quality improvement plans at a local level, as well as the
coordination of efforts at scale to implement changes sys-
tem-wide. In response, some hospitals continued to focus
on alternative quality improvement priorities that did not
always align with the aims of the LBVC program.

Perceptions of threats to professional autonomy
Clinicians operate with a high degree of professional
autonomy, which was thought to contribute to their
resistance to any rigidity in how the audit indicators were
measured and applied. Resistance to change or clinical
inertia was apparent when the audit indicators developed
by the Agency for Clinical Innovation did not appear to
adequately capture local workflows or allow for adapta-
tion. Frustration that clinician expertise was not being
respected emphasised this perception of threatened pro-
fessional autonomy, particularly when feedback was per-
ceived as an external directive to mandate change. These
issues manifested when rigid criteria were applied to the
measurement of audit indicators rather than considering
the indicators as broad principles of care that could be
tailored to local settings. Using non-medical clinicians to
provide audit feedback to medical staff further reinforced
this perceived threat to professional autonomy.

We propose a Model for Audit and Feedback Imple-
mentation at Scale. This model maps the cyclical chain
of events underlying the effect on reducing unwarranted
clinical variation in inpatient hospital care (Fig. 2) and
those underlying unsuccessful reduction of unwarranted
clinical variation (Fig. 3). We hypothesise that audit and
feedback works through one of four mechanisms (1) trig-
gering ownership and buy in to the improvement pro-
cess; (2) helping making sense of clinical performance;
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Context: local
leaders promote a
learning culture

1. Triggers ownership
and buy in to the
improvement process
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Fig. 2 Model for successful audit and feedback implementation at scale
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Fig. 3 Model for unsuccessful audit and feedback implementation at scale

(3) creating social influence in the form of peer com-
petition; and (4) assuming responsibility for the audit
measures. These cyclical and sequential processes are
theorised to build a case for change, leading to the devel-
opment and implementation of improvement plans,

which in turn reduce unwarranted variation in care. Con-
textual influences are represented as yellow ellipses iden-
tifying points in the chain of events. Unsuccessful audit
and feedback lead to unintended consequences through
one of four mechanisms (1) undermining trust in the
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results; (2) perception of audit as unfair and unachiev-
able; (3) feedback not providing a foundation for quality
improvement; and (4) feedback perceived as directive
without respect for clinical expertise. These cyclical and
sequential processes are theorised to lead clinicians to
feel measures do not capture their work, leading to the
defence of current practice and pursuit of local priorities,
which in turn does not reduce unwarranted variation
in care. Contextual influences are represented as yellow
ellipses identifying points in the chain of events.

Discussion

Our study demonstrates that the success of audit and
feedback implementation strategies for reducing unwar-
ranted variation in care is contingent upon a variety of
contextual circumstances. The program theories describe
a series of potential mechanistic causal pathways, which
are considered the social responses to audit and feed-
back. It is these responses that determine the strategy’s
success. Different actions taken by various actors can
trigger these social responses.

Meaningful partnerships between external auditors
and local clinicians appear pivotal in enabling success-
ful audit and feedback cycles. The opportunity for prep-
aration prior to receiving feedback as well as time for
post feedback reflection seems to provide a conducive
environment for change. Generating sufficient change
valence was thought to motivate clinicians, e.g. the more
clinicians value the change, the more resolve they will feel
to implement the change. Respecting and working in col-
laboration with clinicians’ professional duty to improve
care for their patients more often saw local support for
changes in line with the LBVC program. However, there
were no magic bullets. The mechanistic causal pathways
identified were conditional on various contextual fac-
tors. In other words, the causal link between audit and
feedback and reduced variation occurs via an underly-
ing generative process existing at certain points in time
and space [66]. These casual associations are produced by
mechanistic processes, which are themselves important
to study.

Implementing an audit and feedback strategy at scale,
across an entire health system, is materially different to
scaling up a strategy that has already been implemented
in other hospital sites. Concurrently delivering an audit
and feedback strategy to change processes and systems of
care across multiple hospitals requires a macro-view of
implementation, by coordinating efforts so that the out-
come produced is more than the sum of its parts. This
requires a degree of flexibility in how strategies are deliv-
ered to balance both fidelity to the intended intervention
and adaptation to local contextual needs. Motivating
clinicians by comparing their audit results with similar
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peer hospitals can be achieved by including normative
measures for comparison within written reports [67]. For
example, in a large audit and feedback trial, Weissman
et al. reported that audit recipients that were provided
with comparisons to the top 10% of peers improved pro-
cesses of care more than those who were only compared
to the median peer performance [68]. However, feedback
needs to describe both desirable and achievable pro-
cesses and behavioural changes [69], as recipients must
believe they have control over that behaviour and com-
mit to change to avoid the risk of recipients rationalising
the status quo [70]. Furthermore, our findings reinforce
that the amount of feedback in terms of change targets
and peer comparisons should be limited to avoid exces-
sive cognitive load and mental effort required to process
the feedback, so recipients can more easily make sense
of the information provided [71]. The audit and feedback
strategy implemented within the LBVC program was not
initially designed in a way that could easily enable clini-
cians to compare audit results data between hospitals
from different hospital networks because the sampling
method and timeframe was not standardised. This made
it difficult for implementors to coordinate efforts at scale
across the state-wide health system.

Providing feedback on components of care that align
with the existing goals and priorities of individual clini-
cians and organisations could be achieved by conduct-
ing a local needs assessment before providing feedback.
That local needs assessment might facilitate the engage-
ment and attention of recipients and maintain their self-
efficacy and control of the process [71]. However, this
does not mean that clinician values and norms cannot be
challenged. Foy et al. previously demonstrated that clini-
cal practice recommendations which were considered
incompatible with clinician values and norms can pro-
duce greater behaviour changes than those considered
compatible [72]. This is likely due to the greater poten-
tial for improvements and the likelihood that there might
only be limited room for improvement for recommenda-
tions already compatible with clinician norms.

Our findings that local leaders could provide a benefi-
cial conduit between the external auditor and hospitals
aligns with previous research supporting feedback as
more effective when delivered by senior colleagues [73].
Social pressures have been shown to influence intentions
to change clinical practice when driven by respected
local hospital clinicians [73]. In circumstances without
the brokerage of local clinical leaders, it is possible that
the feedback could have been perceived as an external
directive to mandate change. Feedback is considered
less effective when delivered by a regulatory agency, as it
can be construed as punitive rather than supportive [69,
74]. Therefore, extra efforts might need to be made by
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external audit and feedback providers to ensure psycho-
logical safety, target behaviours considered important to
the recipient, and provide reassuring messages to avoid
invoking a defensive reaction to the feedback [71].

Our study findings broadly align with the “high-confi-
dence hypotheses” put forward by Brown et al’s Clinical
Performance Feedback Intervention Theory (CP-FIT)
[32]. However, we have identified where these findings
can be used to refine this existing theory and contrib-
ute to the rich agenda focusing on how to optimise the
effects of audit and feedback interventions. Our audit
and feedback program theories for large-scale system
change challenge three of the CP-FIT hypotheses: speci-
ficity, exclusions, and delivery to a group. The specific-
ity hypothesis posits that feedback should be provided
based on individual health professional performance
rather than at the team or organisation level [75]. Our
study identified mechanisms by which audit and feed-
back could be provided in group settings and produce
hospital-wide quality improvement plans. Changing sys-
tems of care requires a focus on multilevel, multifactorial,
and multidimensional processes that often are beyond
the level of an individual clinician. This also appears to
contradict the delivery to a group hypothesis that feed-
back should be delivered to groups of recipients [76]. We
posit that feedback should be provided at the level where
the behaviour change is required to achieve the desired
outcome (e.g. individual, team, organisational in com-
bination). Levesque and Sutherland previously outlined
eight levers for change enabled by performance infor-
mation that account for these different levels of the sys-
tem where behaviour change is desired [77], and provide
a potential framework for integrating future audit and
feedback strategies with large system value-based health-
care programs. According to our findings, the exclusions
hypothesis that recipients be allowed to exclude patients
they consider inappropriate from the audit and feedback
process [78] potentially risks gaming of the audit and
feedback process. In our study, retrospective audits of
medical records without standardising the timeframe of
hospital admissions or sampling approaches reportedly
led to high levels of heterogeneity in the cases selected
and limited the ability to support state-wide implementa-
tion at scale by comparing audit results across hospitals.
We posit that a standardised timeframe and sampling
approach be used to ensure audits most closely reflect
real-world clinical practice and ensure external generalis-
ability of audit results.

Strengths and limitations

Our realist study integrated context within hypothesised
causal models. In developing theory for implementation
strategies in healthcare, it is not uncommon to divide

Page 150f 18

contextual factors, theoretical mechanisms, and imple-
mentation outcomes, and study these factors in isolation
[79, 80]. This can lead to competing theories of change
in different contextual circumstances [54]. However, it
is more likely that they are alternate theories of change
which could occur in any setting depending on interac-
tions with these contextual factors. This concept of latent
or unrealised mechanisms in realist research paradigms
allowed the elucidation of “dormant” change mechanisms
which could be triggered by certain contextual circum-
stances [81].

The three LBVC initiatives targeting inpatient varia-
tion in care were complex interventions that included
more than just audit and feedback. It is possible that our
focus on the audit and feedback strategy within these
initiatives did not sufficiently capture complex interac-
tions between the audit and feedback strategy and other
approaches, such as defining best practice management,
capability building to support best practice management,
and systematising local processes to detect and address
unwarranted clinical variation. The research team was
not involved in developing or delivering the audit and
feedback strategy, limiting our ability to report the
strategy according to the AACTT framework [82]. The
strategy was also modified between sites and over time,
further limiting our ability to provide specific descrip-
tions according to the AACTT framework. Despite a
large amount of qualitative data collected, relatively few
interview participants provided information that could
be coded to the audit and feedback program theory.
However, realist hypotheses are not reliant on theoretical
saturation obtained in a pre-specified number of qualita-
tive interviews but through a focus on relevance, credibil-
ity, and rigour [57]. Furthermore, the limited availability
of quantitative data outlined in our study protocol con-
strained the ability to triangulate qualitative and quanti-
tative data to provide a more robust program theory for
audit and feedback in large-system value-based health-
care initiatives.

Conclusion

Our realist study identified eight mechanisms by which
audit and feedback implementation strategies may
impact unwarranted clinical variation in hospital care.
Ownership and buy-in were more likely to be achieved
when audits were conducted in collaboration with
respected local hospital clinicians to better capture local
workflows. Furthermore, where these local leaders facili-
tated engagement between the external auditors and
local clinicians, performance on audit indicators was
better able to be integrated with localised knowledge to
make sense of the practice change implications. Com-
parisons with peer equivalent hospitals motivated a sense
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of positive social influence if clinicians considered the
audit indicators and processes of care to be within their
responsibility and locus of control. Where there was no
meaningful partnership between auditors and local cli-
nicians, too many audit indicators were assessed that
lacked the necessary meaning and accuracy to be action-
able, leading to clinicians rationalising existing care
processes rather than focussing on potential areas for
quality improvement. This lack of partnership can cre-
ate a perception of unfairness when local workflows are
not adequately accounted for in the audits. Improvement
plans were underdeveloped or not implemented when
sufficient time to interpret audit results and a clear indi-
cation of the level of ongoing implementation support
was not provided. Finally, where clinical expertise was
not respected because of rigid audit indicator criteria, the
process was considered a threat by some to professional
autonomy.

Recommendations for future audit and feedback strate-
gies include limiting the number of audit indicators and
data points, ensuring the involvement of clinical staff and
local leaders in delivering feedback, preparing hospital
staff for the feedback sessions, and providing opportuni-
ties for reflection post-feedback. Future research could
determine how to optimise benefits and avoid unin-
tended outcomes by focussing on head-to-head compari-
sons of audit and feedback strategies, incorporating these
elements with embedded process evaluations to deter-
mine the interaction effect of the hypothesised contex-
tual factors in our program theories.
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