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Audit, Feedback, and Behaviour Change 1

1 Introduction

Gaps between what is supposed to happen and what does happen are common in
clinical practice.® Widely used internationally, audit and feedback (A&F) is
a major improvement strategy for addressing this problem. It involves careful
measurement of clinical performance against standards and feedback to encour-
age change where needed or maintain high performance. Clinical audit, which
can help in identifying performance against standards and in prioritising areas
for improvement, has been increasingly used as part of clinical governance,
accountability, and regulatory approaches in many countries from the 1980s
onwards. Combining audit data with feedback to clinicians, particularly when
based on behavioural theories, is a potentially powerful way to stimulate change
in professional behaviour and perhaps also in the microsystems (the individual
care units) in which clinicians work (see the Element on clinical microsystems
and team coaching”).

The philosophy underpinning A&F is sound, but designing and implement-
ing effective A&F models that maximise improvement while minimising unin-
tended consequences can be challenging. Advances in research, theory, and
methodology (increasingly taken forward within the field of implementation
science®) are now offering promising new directions. This Element provides an
overview of current knowledge on what makes A&F effective, with an
emphasis on understanding theory through practical examples. The implica-
tions for future research and development within the field are considered.

2 What Is Audit and Feedback?

As well as introducing some definitions of A&F — what it is and what it isn’t —
we explain some fundamental theories that underpin it, including control
theory,” and also describe the more recently developed clinical performance
feedback intervention theory (CP-FIT),'” which uses control theory as well as
goal-setting theory'' and feedback intervention theory'? as its foundation.

2.1 Defining Audit and Feedback

A range of terms are used in the literature and in healthcare in overlapping ways
to describe strategies with similarities to A&F, including ‘scorecards’, ‘dash-
boards’, ‘practice reports’, ‘benchmarking’, and more. The National Institute
for Health and Care Excellence (NICE) describes clinical audit as follows:

A quality improvement process that seeks to improve patient care and out-
comes through systematic review of care against explicit criteria and the
implementation of change. Aspects of the structure, processes, and outcomes
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2 Improving Quality and Safety in Healthcare

of care are selected and systematically evaluated against specific criteria.
Where indicated, changes are implemented at an individual, team, or service
level and further monitoring is used to confirm improvement in healthcare
delivery."

The authors of the 2025 Cochrane Review on A&F offer a similar definition:

[P]roviding healthcare professionals and/or organisations with a summary

of clinical performance over time on objectively measured quality indicators

and is a foundational component of many quality improvement activities.'

One useful way of thinking about clinical audit is as a cyclical process involving
five steps:

(1) Preparing for audit (engaging stakeholders and identifying topics of
interest)

(2) Selecting criteria (determining what to measure and how to measure it)

(3) Measuring performance (assessing the criteria against standards)

(4) Making improvements (directing clinicians to respond to the measures)

(5) Sustaining improvements (repeating the measures to ensure high
performance).'”

To promote improvement, A&F may use a wide range of behaviour change
techniques, of which there are many: the 2025 Cochrane review of A&F
identified 48 unique behaviour change techniques in trials testing A&F inter-
ventions. Understood in this way, A&F can be seen as a complex, multifaceted
implementation strategy for recommended, evidence-based professional prac-
tices. It identifies gaps between desired and actual care delivered over time,
promotes reflection and encourages appropriate changes in practice, and
enables upgrades to knowledge, skills, or resources needed to close these gaps.

It is useful to distinguish A&F from other similar activities and interventions
used to improve quality in healthcare. One common source of confusion is the
difference between audit and research. A helpful way of thinking about this is to
see research as seeking to generate new knowledge, whereas audit alone does
not: ‘research is concerned with discovering the right thing to do whereas audit
is intended to make sure that the thing is done right’."

Audit and feedback is also different from clinical decision support, which is
meant to prompt a specific decision, for a specific patient, during a clinical
interaction. Audit and feedback does not prompt specific clinical decisions in
real time;'® it may provide patient-specific information, but not usually at the
point-of-care. The goal of A&F is to provide the clinician with insights on their
patterns of practice, usually through summary measures of care over time, and is
not specific to individual decisions. The sort of reflection and planning for
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Audit, Feedback, and Behaviour Change 3

change that A&F aims to bring about is best done when the patient is not
immediately in front of the clinician. That said, the lines between clinical
decision support and A&F can become blurred,'” for example as the use of
electronic medical record data evolves to give aggregate views of achievement
of guidelines along with nuanced, patient-specific recommendations.'®

Audit and feedback as an implementation strategy is not the same as the many
types of feedback delivered in educational settings. A separate literature exam-
ines best practices for feedback during skill development and simulation-based
training (for further details, see the Element on simulation as an improvement
technique'”).

Audit and feedback is also different from relay of clinical information
(a message sent about an action needed for a particular patient), which
involves patient-specific advice. Relay of clinical information is ad hoc in
terms of which patient is included and is typically dependent on patient-
specific advice being produced by another health professional. Similarly,
biofeedback, which measures biological parameters (e.g. data from
a patient’s own blood glucose level or blood pressure measurement device)
and sends immediate data to the patient (and sometimes also their clinician) to
prompt behaviour change, is also not A&F.

Usually A&F is delivered to individual clinicians, but sometimes to clinical
teams or leaders of healthcare organisations, depending on what is being
measured and who could be responsible for improvements. Audit and feedback
may involve similar processes as measurement for governance reporting,
accountability, or pay for performance, but the ethos of A&F is to support
health professionals in their continuous efforts to improve patient care. It seeks
to leverage implicit rather than explicit incentives and motivations for
improvement.

2.2 Understanding How Audit and Feedback Works

Audit and feedback is based on two key assumptions: (i) relevant aspects of
quality of care can be accurately and rapidly measured; (ii) healthcare profes-
sionals, once made aware of the gap between desired and actual performance in
these areas, will seek to make improvements. Underlying these assumptions are
the following beliefs:

 Important processes of care are measurable.
* Healthcare professionals can benefit from reviewing objective metrics of care
quality to complement their self-assessment skills.*’

+ Healthcare professionals are generally motivated to achieve high performance.””
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4 Improving Quality and Safety in Healthcare

Psychological theories of self-regulation and behaviour change, such as control
theory, are relevant to A&F.” Control theory involves a feedback loop detecting
and reducing discrepancies between actual and desired performance in motiv-
ated individuals. Common elements of relevant theories include a step in which
the person who gets the feedback determines whether they are satisfied with
their performance as measured in the audit. If so, they continue with their day. If
not, they are expected to both scrutinise the data and consider how improvement
might be made. Another crucial aspect of A&F emphasised by control theory is
its iterative, cyclical nature. One-time-only feedback could easily be depriori-
tised given other demands on time, while repeated feedback demonstrating
ongoing gaps in care is more difficult to ignore, especially if peers are
improving.

Clinical performance feedback intervention theory'’ was developed based
upon a meta-synthesis of qualitative studies examining A&F. Building upon
control theory,” goal-setting theory,'" and feedback intervention theory,'? CP-
FIT involves a cycle of goal-setting, audit, and feedback. It also considers
necessary precursors to change, including those relating to perception, accept-
ance (and possible verification), and intention to change, while considering both
individual and organisational responses that could enable clinical performance
improvement. In so doing, CP-FIT incorporates important elements of behav-
ioural science, for example noting that any change requires the actor(s) to have
the capability, the opportunity, and the motivation to enact the desired
behaviour(s).

Clinical performance feedback intervention theory puts forward potential
explanations of how a feedback intervention might interact with the recipient
and contextual factors to predict how well the recipient moves through the
improvement cycle. Ultimately, it gives three hypotheses to explain these
relationships:

» Healthcare professionals and organisations have finite capacity to engage
with feedback.

» These parties have strong beliefs about how patient care should be provided
that influence their interactions with feedback.

» Feedback that directly supports clinical behaviours is most effective.

Clinical performance feedback intervention theory also highlights that feedback
can have unintended outcomes. These can include encouraging people to
manipulate data to make it appear that certain targets are being achieved
(gaming) or pursuing action for patients in areas measured at the price of
other aspects of care that should be higher priority (tunnel vision).
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Audit, Feedback, and Behaviour Change 5

3 A Brief History of Audit and Feedback
3.1 Influences on the Development of Audit and Feedback

One of the earliest pioneers of clinical audit was Florence Nightingale.”' In 1854,
she and her nursing team arrived to care for British soldiers fighting in the Crimean
War and rapidly identified problems at Scaturi Barracks. Soldiers, poorly cared for
in appalling hygienic conditions with shortages of medicines and other essential
supplies, were much more likely to die from infectious diseases, such as typhus or
cholera, than from battlefield injuries. Nightingale organised care, instigated strict
standards of hygiene, and brought in resources such as fresh food and linen.
Crucially, with her background in mathematics, she kept meticulous records and
was able to demonstrate a fall in mortality rates from 40% to 2%."'

Calls for systematic, scaled-up scrutiny of patient outcomes came with the work
of the US orthopaedic surgeon, Ernest Codman, at the start of the twentieth
century.”” Codman gathered data from the case histories of patients following
surgery to monitor surgical outcomes and identify errors in their care. He published
his own results with a frankness that would now expose him to litigation, listing
complications under headings such as ‘Errors Due to Lack of Judgment’ and
‘Errors Due to Lack of Technical Skill’.** He conceived and adopted the then
controversial ‘end results idea’ that every hospital should follow every patient it
treats long enough to determine and understand outcomes of care. Instrumental in
establishing the American College of Surgeons, his work prompted the first
proposal for standardised monitoring of surgical outcomes in the UK.**

The US epidemiologist, Paul Lembcke, published a seminal medical audit in
1956, demonstrating that the feedback of data on major pelvic surgery —
comparing performance amongst surgeons in one hospital — reduced the number
of operations assessed as unjustified.”” His selection and design of audit criteria
satisfied six principles that are still broadly in use today:

* Objectivity

* Verifiability

* Uniformity (e.g. independent of factors such as type of hospital)
+ Specificity

* Pertinence (i.e. relevant to the aim of improving outcomes)

» Acceptability.

Further advances in conceptualising and measuring quality of care included
Avedis Donabedian’s influential 1966 model outlining the framework of struc-
ture (all factors that affect the context of healthcare delivery), process (the
actions that make up the delivery of healthcare), and outcomes (the effects of

healthcare on patients and populations).*®

Downloaded from https://www.cambridge.org/core. IP address: 216.73.216.230, on 28 Jul 2025 at 22:04:42, subject to the Cambridge Core terms of
use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009604697


https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009604697
https://www.cambridge.org/core

6 Improving Quality and Safety in Healthcare

3.2 The Evolution of Audit and Feedback

Audit and feedback emerged in a variable and often disjointed fashion, frequently
led by self-organising groups of clinicians.”’ In the UK, a systematic, policy-
driven framework for measuring performance and providing feedback aimed at
changing practice only emerged after a series of failures and scandals in the
1990s, including the paediatric cardiac surgery programme at Bristol Royal
Infirmary.”® These events knocked public confidence in the NHS and led to
recognition of the need to better monitor and improve quality and safety of
care. Clinical governance was introduced as part of the response, with the aim
of ensuring, among other things, that national standards for clinical care were set,
met, and monitored.”” This approach united previous clinical audit and effective-
ness initiatives with more explicit procedures for managing and dealing with
clinical risk and poor performance. Later developments included the establish-
ment and growth of national clinical audits, including those addressing healthcare
priorities such as cancer, diabetes, and heart disease, and the development of
supporting central structures, including the National Clinical Audit and Patient
Outcomes Programme. Use of data is also a prominent feature of performance
management schemes, such as the Quality and Outcomes Framework, which
remunerates general practices according to levels of achievement for annually
reviewed indicators.’

The increasing use of data to monitor and drive improvements in care has
followed a similar path in many other countries, dating back to the 1980s in the
Netherlands and the 1990s across Germany and France,’' with parallel devel-
opments in North America and Australasia.*” In the United States, for example,
the Veterans Health Administration (VHA), the largest integrated healthcare
system, underwent significant reforms in the mid-1990s to tackle problems
relating to poor-quality healthcare.”® Alongside structural and organisational
changes, the reforms included a strong emphasis on measurement and active
management of quality, with clear lines of accountability and a supporting
information infrastructure. Within five years, patients from the VHA were
receiving higher-quality care compared with a national sample across a broad
range of measures, with the greatest differences in areas where the VHA had
actively monitored performance.*

Supporting infrastructure, or the lack of it, has been the main barrier to the
establishment of A&F in low- and middle-income countries. A particular limi-
tation has been the availability of health record systems with wide population
coverage.”” However, the number of trials evaluating A&F and different ways
of delivering it in low- and middle-income countries is growing. Further
examples of A&F from across different countries are included in Table 1.
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Table 1 Examples of A&F across different countries”'

Focus of programme

Types of provider Audited information
Country Care area organisations (data sources) Type of feedback
Australia®>*° Clinical registries Mainly hospital Combinations of processes Risk-adjusted reports in varying formats
covering multiple specialisms of care and health
domains outcomes from
electronic records and
patient-reported
outcome measures
(PROMs)
Canada®’ Many aspects of Family physicians ~ Administrative data Updated online semi-annually, aggregated
primary care in the province sources with peer comparison information and
of Ontario generic improvement recommendations
Finland Prevention, acute, Primary health Electronic patient records ~ Feedback report and webpage for potential
chronic care centres exchange between health centres
Germany 30 acute care areas Inpatient care Specifically documented Report with comparison to national average

quality assurance data,
administrative data

performance provided to hospital.
Mandatory, with many indicators also
publicly reported
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Table 1 (cont.)

Focus of programme
Types of provider Audited information

Country Care area organisations (data sources) Type of feedback

Ireland Six different audits Hospitals Hospital records Benchmark report, comparing with similar
for secondary and providers
tertiary care

Italy Many aspects of GPs Administrative data GPs mandated to join a primary care team to
primary care sources collaborate and share information; goal to

promote teamwork and create a culture of
quality, not to be punitive
The 23 different Hospitals, medical Hospital records Regular (monthly) feedback to providers,
Netherlands treatments teams usually combined with plan-do-study-act
(PDSA) cycles. Indicators selected yearly
together with scientific associations,
hospital organisations, and patients

Adapted from a monograph from the European Observatory on Health Systems and Policies®' and other sources.
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4 Approach in Action

The expansion of audit programmes internationally has been partly facilitated
by the increase in efficiency and capacity for scale-up delivered by increasing
availability of routinely collected data supported by health information tech-
nologies. The growth of A&F has been accompanied by research interest,
typically focused on improving understanding of how and when A&F works,
and how to enhance its effects.

4.1 Decisions to Make When Planning to Use Audit and Feedback
as an Improvement Strategy

Many decisions need to be made when developing an A&F intervention,
including the following:

* Which quality indicators should be the focus?

* Which healthcare professionals should receive it, and when should the
information be delivered?

* How should the information be delivered to best stimulate the desired actions
in response?

* What can be done to encourage healthcare professionals to engage in the
process?

This section describes a variety of ways in which A&F has been operationalised
and covers some of the tensions to be balanced.

The ability of A&F to improve care depends on whether healthcare profes-
sionals engage with and respond to the data, so how recipients perceive an
A&F initiative is important to its success.”*” One challenge is that, because
A&F initiatives are naturally limited to areas that can be objectively meas-
ured, they may or may not align with the priorities of patients*’ or indeed what
clinicians consider most important. Within the realm of what is measurable,
there remain many decisions to make: adding more quality indicators may
please some stakeholders and overwhelm others, while removing a quality
indicator may signal that clinical efforts in that area are no longer deemed
important.

How A&F initiatives are organised can be consequential. In large-scale
audits, some potential for tension can arise between the goals of system leaders
(those responsible for large populations and/or budgets spanning multiple
organisations) and local leaders (those responsible for patient care in a given
clinical practice) — even when everyone at each of these ‘levels’ is seeking
improvement on the same quality indicators. This tension is particularly likely
to arise when the A&F initiative is delivered to, rather than created with,
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10 Improving Quality and Safety in Healthcare

healthcare professionals. One way to balance top-down goals and bottom-up
engagement is through local champions or opinion leaders. This may help with
credibility and trustworthiness of the feedback and is a way to facilitate
engagement,”’ and may enable collective or individual action planning in
response to the data. However, these personalised approaches are more difficult
to scale, requiring more personnel, time, and funds, and the return on such
investments may be uncertain.**

How the data are collected also matters for professional engagement
with A&F. With increasing digitisation of healthcare, A&F can now lever-
age routinely collected data from administrative records or from structured
data elements in clinical records. This type of ‘secondary’ data use, in
which data are collected for one purpose (i.e. administration or clinical
care) or are re-purposed for monitoring purposes, can allow for rapid
measurement of quality indicators at scale. But the efficiency can come
at a cost, since secondary data use may lack the nuance required to assess
appropriateness of many aspects of care, in contrast to careful chart review.
The risk is that secondary use of health records as the basis of A&F could
potentially undermine engagement with A&F, since without clinical granu-
larity, professionals may lack confidence in the relevance and credibility of
the data.

How data are presented can also have an impact. For example, interactive
dashboards that aim to enable healthcare professionals to tailor how they engage
with their practice data are becoming more common. While some feedback
recipients may prefer this approach, the benefits — and return on investment —
remain uncertain.*® Regardless of whether feedback is delivered through
a dashboard or static report, A&F designers must grapple with how to encour-
age improvement given that discussing the data with peers may help with
developing or sharing effective action plans. In some clinical contexts, there
remains a culture of judgement and fear, rather than one of learning and growth.
Contexts lacking in psychological safety (an environment in which individuals
feel they can speak up, make mistakes, and share ideas without fearing negative
consequences) may prioritise confidentiality of audit data, even though open
sharing, transparency, and discussions with others can be a fruitful way to move
from data to action.*

A further consideration is that A&F is unlikely to be useful if there is little
room for improvement. Where there is very substantial need for improvement,
more intensive interventions than just A&F alone may be required. Audit and
feedback may therefore be used alongside other co-interventions that seek to
enable behaviour change in response to the data — for example educational
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outreach as well as A&F. Again, however, approaches that use co-interventions
are likely to involve greater cost.

4.2 Evidence and Best Practice Suggestions for Audit
and Feedback

There is a substantial evidence base underpinning the use of A&F to improve
clinical practice, with further suggestions around how to optimise its design and
impact drawn from theory and wider disciplinary perspectives.

4.2.1 Evidence

Audit and feedback has featured in hundreds of randomised trials. Overall,
evidence suggests that A&F tends to have small to moderate effects on
patient care, although potentially substantial population-level impacts.
A 2012 Cochrane Review of A&F, which included 140 randomised trials
published up to 2011, found that A&F had modest effects on patient pro-
cesses of care, leading to a median 4.3% absolute improvement (interquartile
range of 0.5-16%) in compliance with recommended practice. The 2025
update of the Cochrane Review'* included 292 trials published up to 2020.
Meta-analysis (which combines the results of multiple studies) of 177 trials
comparing A&F versus control found a mean absolute increase in desired
practice of 6.2% (95% confidence interval (CI) 4.1-8.2). Effects were greater
when performance was lower at baseline. The analyses indicated that effect
sizes achieved in trials testing A&F have slightly increased over the past
decade, perhaps due to changes in how A&F is designed and implemented.
Meta-regressions (a statistical technique used to analyse effect sizes) found
that greater A&F effects were achieved when

* giving data to individuals, rather than at team level

* comparing performance to top-performing peers or a benchmark

* involving a local champion with whom the recipient had a relationship

+ using interactive methods rather than didactic or written format to give
feedback

* using facilitation to support engagement

* developing action plans to improve performance.

The meta-regressions did not find significant effects for the number of
indicators in the audit, the inclusion of a comparison to average performance
of all peers, or for co-development by recipients of action plans. Whilst
repeated delivery of feedback might be expected to reinforce change,
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contrary to expectations, the meta-regressions indicated that repeated deliv-
ery was associated with lower effect size.

4.2.2 Best Practice Suggestions

These findings, along with some of the tensions described in Section 4.1, are
largely reflected in Brehaut et al.’s 15 suggestions for optimising the effects of
practice feedback,** which fall into four categories:

» Nature of the desired action

» Nature of the data available for feedback

» Feedback display

 Delivery of the feedback intervention (Table 2).

Nature of the Desired Action

Since the theories underlying A&F all start from the assumption that recipients
want to improve and achieve high performance in the area of interest, they are
more likely to do so if the nature of the desired action fits with their priorities.
Furthermore, A&F should recommend specific actions that the recipient can
perform and that will improve the ‘score’ on the feedback. Since the energy of
healthcare professionals is finite, these characteristics are thought to increase
the likelihood that they will engage.

Nature of the Data Available for Feedback

To be seen as valid by professionals, feedback should include a credible and
desirable comparator to act as a target. It should ideally include data about
individual-level performance rather than only aggregated group-level data. The
feedback data should be available without long data lags and delivered at
a frequency informed by the time needed to measure a change in practice.
These characteristics are thought to increase the likelihood that recipients will
perceive the data as a potentially accurate and fair reflection of their practice
and, therefore, that any ‘gaps’ between desired and actual care are more likely to
be seen as worthy of attention.

Feedback Display

Usability is important for A&F intervention design. Design thinking recognises
the cognitive limitations of users; it strives to understand users as they truly are,
rather than as we’d like them to be. For A&F, cognitive load should be minim-
ised, with graphics and data presented as simply as possible. Users should be
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Table 2 Suggestions for optimising performance feedback

Suggestion for designers of
practice feedback

Examples of implementation strategy

Nature of the desired action

Actions that are consistent with
established goals and
priorities

Actions that can improve and
are under the recipient’s

control

Specific actions

Ensure that recipients think that the actions
needed to improve performance are
important compared with other
competing priorities

Measure baseline performance before
providing feedback. Ensure that actions
for improvement are seen as feasible by
recipients

Consider using the AACTT framework™ to
specify the following suggested actions:

* Action required (‘what’ needs to be done)

* The actor(s) performing the action (‘who”)

* The context in which the action is taken
(‘where”)

* The targeted individuals or population
the action is taken for or with (‘whom”)

* Therequired timing (period and duration)
of the action (‘when’).

Nature of the data available for feedback

Multiple instances of feedback

Feedback as soon as possible and
at a frequency informed by the
number of new patient cases

Individual rather than general
data

Comparators that reinforce
desired behaviour change

Feedback display

Visual display and summary
message are closely linked

Feedback given in more than
one way

Use regular instead of one-off feedback to
encourage continuous improvement

Increase/decrease interval of feedback for
outcomes with many patient cases

Provide practitioner-specific rather than
hospital-specific data

Choose one comparator to represent
a target, rather than several comparators

Put a declarative summary message near the
graphical or numerical data supporting it

Present key messages both textually and
numerically and provide graphic
elements that mirror key
recommendations
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Table 2 (cont.)

Suggestion for designers of
practice feedback

Examples of implementation strategy

Nature of the desired action

Feedback designed to be easy to
understand for recipients

Reduce cognitive load by minimising the
effort required to process information.
This includes the following:

* Prioritising key messages

* Reducing the amount of data presented

» Improving readability

* Reducing visual clutter

Delivery of the feedback intervention

Address possible barriers to
feedback use

Provide short, actionable
messages followed by
optional detail

Address credibility of the
information

Prevent defensive reactions to
feedback

Construct feedback through
social interaction

Assess the possible barriers before
feedback is provided and incorporate
feedback into a care pathway and/or
routine workflows

Allow recipients who only have the time for
the main messages to focus just on these.
Other recipients may wish to ‘drill down’
to check the credibility of the feedback
and understand their data

Ensure that feedback comes from a trusted
local champion or colleague, increase the
transparency of data sources, and
disclose any conflicts of interest

Guide reflection, including positive
messaging along with negative, and
focus on what could be better in the
future (‘feedforward’)

Allow users to respond to feedback, enable
dialogue with peers, and provide
facilitated conversations/coaching about
the feedback

Adapted from Brehaut et al.**

presented with multiple ways of enabling them to come to the same conclusion

(e.g. with a graph and a written summary), and the summary message about

performance should be nearby to the relevant data. The idea is that these

features allow the user to understand the key messages quickly and decide

from there whether to engage.
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Delivery of the Feedback Intervention

The challenges of moving from data to action should be recognised, as should
the value of fitting the A&F into routine workflows. Brief, actionable messages
should be presented at the outset of the feedback, with additional detail avail-
able (e.g. about data completeness for recipients who may wish to verify data to
ensure its credibility). The source of the feedback should be credible and
influential, and the intervention should incorporate components that help man-
age the possible defensive reactions to any negative feedback. Dialogue with
peers or trained facilitators to guide action in response to the data is recom-
mended. Including more of these features in the intervention helps users move
from engagement to implementation of desired clinical actions.

4.3 Examples of Audit and Feedback in Action

Examples of A&F from different contexts, linked to suggestions for effective
feedback summarised in Table 2,** are given next.

4.3.7 Implementation of Guideline Recommendations in Primary Care

In a pragmatic cluster-randomised trial (a type of trial where groups are randomly
assigned to different interventions) involving 144 general practices in West
Yorkshire, England,* practices were randomly assigned to a multifaceted package
of strategies to support implementation of guideline recommendations. This
included multiple embedded behaviour change techniques within A&F, educational
outreach, and computerised support, with content tailored to promote adherence.

The implementation package used quarterly practice-specific feedback reports
presenting achievement ranked by practice and compared over time, using
remotely gathered, individualised practice data. The reports prompted recall of
clinical goals, highlighted consequences of changing — or not changing — practice,
suggested strategies for change, and encouraged goal-setting and reflection on
progress towards goals. Reports also contained evidence-based clinical messages,
responses to common queries, and action-planning templates. Practices received
computerised search tools to identify relevant patients for review.

The implementation package was effective for targeting prescribing behav-
iours within the control of clinicians, reducing high-risk prescribing from 7.2%
to 5.2% (a relative reduction of 27.7%), and saved healthcare costs due to
reduced gastrointestinal bleeds that can be caused by high-risk prescriptions.
Factors that contributed towards success included the use of comparators to
reinforce change (e.g. clinicians’ personal achievement compared with the top
quartile of performers) and positive messaging to manage defensive reactions to
feedback. The implementation package had no effect on more complex targets
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that additionally required patient engagement to achieve (e.g. diabetes control).
This is compatible with the good practice suggestion that feedback is generally
more effective at changing behaviours directly under the recipients’ control.

The feedback component of this implementation package was adapted and
scaled up further. It was shown to be effective and acceptable to clinicians in
reversing a rising trend in opioid prescribing for non-cancer pain amongst 316
general practices.*’*® This corresponded to 15,000 fewer patients prescribed
opioids and £0.9 million saved in prescribing costs. The biggest reduction was
in the over-75s, a population at higher risk of opioid-related falls and death.

4.3.2 Control Charts to Reduce Major Adverse Events in Digestive
Tract Surgery

In this trial, 40 hospital surgical departments across France were randomly
allocated to the monitoring of outcomes using control charts with regular
feedback on indicators or to usual care only.*’

The intervention involved prospective monitoring of outcomes using control
charts, provided in sets quarterly, with regular feedback on indicators (see the
Element on statistical process control’”). A key feature of control charts is that
they track variability in key performance indicators over time, and provide
visual feedback on both positive and negative trends, so can prompt investiga-
tions into causes of worsening performance and remedial action.”” To facilitate
implementation of the programme, study champion partnerships were estab-
lished at each site, involving members of the surgical team who were trained to
conduct team meetings, and were asked to display posters in operating rooms,
maintain a logbook, and devise an improvement plan.

After the introduction of the control chart, the absolute risk of a major adverse
event was reduced by 0.9% in intervention compared with control hospitals. Risks
of patient deaths and intensive care stays were also lower in intervention hospitals.

Factors contributing to success in this case include the following:

* The long-term provision of repeated feedback

» The delivery of feedback in multiple ways

» The organisation of local-level leadership, which encouraged reflection and
action in response to feedback.

4.3.3 Antibiotic Stewardship in Hospitals

Twenty-five hospitals providing primary care to rural populations in two
Chinese provinces were randomly allocated to an antibiotic stewardship
programme or to usual care.”’ The intervention aimed to reduce inappropriate
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antibiotic prescribing for children diagnosed with upper respiratory tract
infections by targeting providers and caregivers. It included clinician guide-
lines and training on appropriate prescribing, prescribing peer review, and
brief caregiver education.

Peer review was integrated within routine monthly administrative meetings,
during which doctors’ antibiotic prescribing rates were assessed using routine
data from electronic health records or randomly sampled paper prescriptions.
Doctors who were listed within the top 10% of antibiotics prescribers were
identified and asked to provide reasons for not following the guidelines. By six
months, antibiotic prescribing had fallen from 82% in children with upper
respiratory tract infections to 40% in the intervention group and from 75% to
70% in the usual care group. After adjusting for baseline prescribing rates and
potential confounders, the stewardship programme was estimated as delivering
an absolute reduction of 29% in antibiotic prescribing.

Factors contributing to success include the following:

» The specificity of the feedback on antibiotic prescribing for upper respiratory
tract infections in children

» The feedback taking place through social interaction through peer review

* The multifaceted intervention addressing wider barriers to change, including
parental expectations for antibiotics.

4.3.4 Paediatric Hospital Care

Eight rural Kenyan district hospitals were randomised to an intensive multifa-
ceted intervention to improve paediatric care or to a less-intensive control
intervention.’”> The intensive intervention included face-to-face feedback,
along with evidence-based guidelines, training, job aids, local facilitation, and
supervision. The control intervention included written feedback with guide-
lines, didactic training, and job aids (such as structured admission records and
dosing charts).

Indicators reflected standards defined by clinical guidelines and focused on
assessment, treatment, and supportive care for pneumonia, malaria, and diar-
rhoea, as well as further preventive care (e.g. immunisation). After 18 months,
adherence to recommended processes of care was generally higher across the
intervention than control hospitals, including once-daily gentamicin (89.2%
versus 74.4%, respectively), loading doses of quinine (91.9% versus 66.7%)
and adequate prescriptions of intravenous fluids for severe dehydration (67.2%
versus 40.6%). The proportion of children receiving inappropriate doses of
drugs in intervention hospitals was also lower.
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Factors contributing to success include the following:

* The recommendation of specific actions
* Providing feedback through face-to-face social interaction
» Local facilitation with problem-solving and action planning.

5 Critiques of the Audit and Feedback Approach

Cumulative meta-analysis of the A&F trials included in the 2012 Cochrane
Review suggested that the effect size and associated confidence intervals
stabilised in 2003, after 51 comparisons from 30 trials; the field of research
was therefore described as ‘stagnant’.>® However, more recent literature has
recognised the need to shift focus from asking whether A&F can improve
quality practice towards how the effect of A&F interventions can be optimised.
The discussion next summarises some of the issues that need to be resolved in
moving the field forward.™

5.1 Common Limitations in How Audit and Feedback
Is Implemented

Even in trials, the best practices summarised in Brehaut et al.** are not always
used. Those responsible for conducting A&F ‘in the wild” may not even be
aware of these best practices, or real-world timelines and budgets may mean
that full implementation of A&F best practice is not possible. From a pragmatic
perspective, trade-offs are always necessary, but it can be hard to know how
much can be traded off before the potential small benefit of A&F is lost
altogether. Another challenge is that the interacting elements in the A&F
process — feedback providers, feedback report characteristics, and feedback
recipients within a specific context — are multiple and complex, so may be
difficult to control and predict.

One key problem is that, in practice, established clinical audit programmes
rightly invest considerable time and effort in ensuring the accuracy — and
hence credibility — of audit data. Sometimes, however, the focus on the quality
of data is not matched by attention to the whole audit cycle, so good practice in
design and delivery of A&F programmes is not applied.”” This results in
suboptimal implementation, poor clinician engagement, and missed oppor-
tunities for improvement.’® For example, an analysis of UK national clinical
audit programmes”” identified scope for the following:

 Strengthening feedback (such as improving the targeting of feedback
recipients)
* Reducing the cognitive burden of complex feedback
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» Specifying recommendations for action
» Demonstrating benefits of participation to feedback recipients.

Further opportunities worth exploring include improving the alignment of A&F
with wider improvement drives, such as aligning audits more closely with
national guidance, standards, and incentives.

A consistently recurring theme in A&F initiatives is lack of clinician engage-
ment. When faced with data on performance, three common reactions may be
observed: ‘my patients are different’; ‘the data are inadequate’; and ‘I don’t
know how to do better’.”” These reactions may reflect limitations in the
perceived credibility, relevance, and usability of feedback. As we have
described, however, well-designed A&F interventions will guide clinicians to
understand and verify the data and support them to make plans for improve-
ment. Nonetheless, pushing an ever-growing list of tasks on to the (virtual)
desks of healthcare professionals may not be a sustainable approach for
improvement.

When A&F is viewed by healthcare professionals as a threat to their
identity, rather than as a tool to help them achieve their professional goals,
there is the potential to worsen burnout or lead to disengagement from quality
efforts. Kluger and DeNisi,'” in their feedback intervention theory published
in 1996, emphasised this risk when feedback is perceived as an overall
judgement of the ‘person’ rather than a specific assessment of the ‘task’.
‘My patients are different’ and ‘the data are inadequate’ are commonly
heard and may reflect efforts to resolve the struggle created by highlighting
gaps between the ‘desired’ and the actual performance. However, professional
distrust in the validity of the data may sometimes be appropriate; it can often
be difficult to account for differences in patient characteristics using the
available data in the audit. Sometimes, too, large sets of quality indicators
are provided, summarising a wide range of care, using only aggregated data. It
is easy to understand how receiving dozens or hundreds of quality indicators
without patient-specific information could be seen as unactionable or over-
whelming. It is possible that conducting and communicating casemix adjust-
ment in better ways and demonstrating ‘fair’ comparisons to ‘like peers’, as
well as highlighting key, personalised messages stemming from the data,
could lead to more positive responses to feedback.’®

A further consideration is that A&F often seeks to encourage changes in
practice that could benefit entire populations, while many clinicians think
primarily about trying their best, one patient at a time.”’ Facilitation along
with A&F may be a useful way to address this challenge, but is not standard
practice.”' It is possible that as education and skill-building in improvement are
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increasingly offered as part of healthcare professional education, this perceived
disagreement amongst some between patient-specific clinical tasks and
improvement work will decrease. It is likely that local social pressures,
norms, and culture related to audit (i.e. supportive versus punitive) interact
with recipient factors, but sometimes A&F interventions proceed without
careful consideration of these factors.

The literature has also identified unintended consequences of A&F. For
example, Catlow et al. showed that feedback to endoscopists led to gaming in
order to be seen to be achieving targets.”® However, ‘balance measures’ are
rarely included in A&F initiatives. Beyond gaming, another form of unintended
consequence is the potential for aspects of care not readily measurable to
become devalued. The lack of patient engagement observed in most A&F
initiatives may exacerbate this issue. Patients may expect their care to follow
measurable guideline recommendations but may also hope that their clinicians
truly care about them as a person. Indeed, patients usually want their clinicians
to be more than just technicians; unless A&F can find ways to increasingly
focus on areas like compassion and shared decision-making, it may limit the
(cognitive) space available for improvement on such central elements of
healthcare.

5.1.7 Implementation Laboratories

When planning to use A&F, an opportunity to embed scientific activities arises,
specifically for the following purposes:

* Optimising the effects of the A&F initiative to achieve organisational goals
* Rigorously evaluating so that others conducting A&F can learn from the
experience.

There is considerable potential for ‘implementation laboratories’ to both drive
improvement at scale and generate robust evidence.’” Implementation labora-
tories were proposed as involving embedded, sequential head-to-head trials
within an established improvement initiative. These trials would test different
ways of enhancing improvement interventions. In the case of A&F, changes to
feedback identified as more effective than the current standard would become
the new standard, while those which are not more effective are discarded. The
resulting incremental changes could accumulate to deliver larger improvement.
This approach fits well with — and, in some ways, helps to formalise — the goals
of a learning health system or organisation (for further details, see the Element

on learning health systems®”).
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5.2 Limitations in the Current Evidence Base

Better understanding of when A&F is likely to help may be supported by the
following:

* Designing A&F interventions based on an explicit theoretical rationale rather
than ‘ISLAGIATT’ (‘It Seemed Like a Good Idea at the Time”) or post hoc
rationalisation (Martin Eccles, personal communication, 2025)

» Using process evaluations alongside randomised trials to illuminate the
processes and mechanisms of action in addition to outcomes

» Improving the reporting of evaluative research.

5.2.1 The Links between Design, Contextual Influences,
and Behaviour Change Theory

Improving the understanding of key drivers of clinical behaviour may offer
promising avenues for the future development of A&F. For example, in one
study, ‘nudges’ based on behaviour change theory effectively prompted clin-
icians to engage more with their clinical data.®’ Relatedly, changes in the
environment and the choice architecture to simplify desired responses may
help increase effects of A&F. Linking A&F to required activities (such as
those related to certification or accreditation) is another option for increasing
engagement. Alternatively, combining public reporting of quality indicators
with A&F may be a way to increase professionals’ attention to specific areas
requiring improvement.

Understanding the organisational contexts in which A&F occurs is crucial.
Clinical performance feedback intervention theory (Section 2.2) views feed-
back as both a range of behaviour change techniques and an intervention cycle
that sits within broader systemic influences. For this reason, an approach that
seeks to optimise the design of A&F within its context of use — accounting for
the social, cultural, and behavioural dimensions of feedback-driven improve-
ment — may be fruitful. Much existing research has focused on the psycho-
logical mechanisms governing behavioural response to feedback at the
individual level (i.e. change in personal professional practice). Less is known
about the optimal process for dissemination of feedback within an organisation,
the internal processes for absorption, action planning, and organisational learn-
ing, and how effective organisational responses are enacted. Case studies using
behaviour change models such as the theoretical domains framework provide
some insight into these processes, but healthcare organisations could benefit
from further support for local dissemination, action planning, and integration of
feedback from audit within local improvement mechanisms.*>
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5.2.2 Economic Perspectives on Audit and Feedback

A systematic review,”” including 35 studies in which the cost-effectiveness
of A&F was assessed, found that the majority showed the potential for
reducing costs and improving care. Ultimately, since A&F is usually a low-
cost intervention — especially if the audit is automated based on electronic
data — the cost-effectiveness will depend on the cost of the targeted clinical
behaviours, and the effects of changes in those processes on costly patient
outcomes. This is a key area for future research and development, given the
problems associated with optimising the impact of feedback from audit, as
well as the role that increasing implementation of electronic patient records
and other health information technologies may play in facilitating/automat-
ing data aggregation, analysis, and dissemination.

Effective use of feedback offers potential advantages over other improve-
ment approaches (such as educational outreach visits or inspections) in terms of
reach and cost-effectiveness, particularly given the scope to enhance impact on
patient care within existing resources and systems. Increases in efficiency in
data collection through routine electronic data aggregation offer opportunities
for low-cost feedback interventions at scale. Similarly, although national audit
programmes may appear to be relatively costly, even modest effects can poten-
tially be cost-effective if audit programmes build in efficiencies. The cost-
effectiveness of A&F interventions is also related to the sustainment of effects,
but this is a key area requiring further study.

5.2.3 Equity Considerations

Usually, A&F interventions are selected when there is a well-accepted clinical
recommendation that is inadequately implemented (e.g. underuse or overuse).
Certain populations may be more affected than others by gaps in implementa-
tion. Consider, for example, evidence regarding the overuse of opioids in
general and the undertreatment of pain in patients presenting with sickle cell
crisis. An A&F intervention that encourages the de-prescribing of opioids could
worsen inequity if it doesn’t give nuanced messages and data about the needs of
specific patient groups.

The tendency to apply generic (rather than highly personalised or locally
adapted) A&F at scale, which is not tailored to individual needs, may result in
different responses to feedback. This could inadvertently risk worsening
inequalities in care if only well-resourced and higher performing clinicians
and clinical teams are able to engage with the A&F and use it to improve.
Further research is needed to understand the nature of this risk and how it
might be addressed. Ideally, A&F interventions should both ‘shift the bell
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curve’ (move the entire population of healthcare professionals closer to
desired practice) and ‘tighten the bell curve’ (reduce inappropriate variations
in care). How to best use A&F to achieve this dual aim, and to avoid any
unintentional exacerbation of inequities, should be a key priority for future
research.

5.2.4 Evidence for Selecting Co-interventions

It is very common for A&F to be used alongside other interventions, also known as
co-interventions. The 2025 Cochrane Review summarised the effects of combining
A&F with various co-interventions, including educational outreach, showing that,
in general, this co-intervention amplifies the effects of A&F.'* This combination
seems most likely to be helpful when knowledge barriers that can be addressed
through education are a key challenge in responding to feedback. Decisions about
which co-interventions to select should be based on both empirical evidence and
the potential for synergy in addressing the underlying determinants of behaviour,
but further research is needed to understand when, why, and how to select co-
interventions.

6 Conclusions

Audit and feedback is a popular improvement strategy that improves patient
care by reviewing clinical performance against explicit standards, using
clinician-focused feedback to direct action towards areas not meeting those
standards. Audit and feedback generally has modest effects on patient care,
but aggregated across large numbers can have an important population health
impact, particularly when repeated audit cycles deliver cumulative change.
The growing availability of routinely collected healthcare data offers poten-
tially exciting opportunities for improved efficiency and effectiveness of
A&F. An increasing body of evidence and theory is available to inform the
design and implementation of A&F interventions. Identifying the desired
behaviour change sought amongst feedback recipients, ensuring that the
intervention components enable those actions, and monitoring for potential
unintended consequences are all likely to be important. When planning new
A&F initiatives, learning from, and applying, existing evidence is important,
while a scientific approach to learning how to optimise the intervention will
help to move the field forward. It is also useful to recognise when A&F is less
suitable — for example when performance is already near-optimal, when it is
not possible to develop distinct, credible, and measurable standards of care,
when the approach may detract attention from unmeasured aspects of care, or
when the issue of concern is not under the scope of clinician control.
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7 Further Reading
« Ivers et al.'* — the 2025 Cochrane systematic review and meta-analysis,
including 292 randomised trials of A&F.

« Brehaut et al.*®

— practical suggestions on how to enhance the effects of A&F
based on evidence, theory, and expert opinion.

« Ivers and Grimshaw®’ — a proposal for implementation laboratories that
combine rigorous evaluation with incremental gains in effectiveness and
impact of A&F programmes.

1.~ a carefully developed theory of A&F, which offers testable

hypotheses and practical suggestions on how to enhance the effects of

feedback.

« Foy et al.”” — a paper that asks whether national clinical audit programmes

* Brown et a

could have greater impacts on population healthcare and health if they fully
adopt evidence and theory on how to enhance the effects of feedback.
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