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Abstract
Background  Substantial resources are invested by Health Departments worldwide in introducing National Clinical 
Audits (NCAs). Yet, there is variable evidence on the NCAs’ effectiveness and little is known on factors underlying the 
successful use of NCAs to improve local practice. This study will focus on a single NCA (the National Audit of Inpatient 
Falls -NAIF 2017) to explore: (i) participants’ perspectives on the NCA reports, local feedback characteristics and actions 
undertaken following the feedback underpinning the effective use of the NCA feedback to improve local practice; (ii) 
reported changes in local practice following the NCA feedback in England and Wales.

Methods  Front-line staff perspectives were gathered through interviews. An inductive qualitative approach was 
used. Eighteen participants were purposefully sampled from 7 of the 85 participating hospitals in England and Wales. 
Analysis was guided by constant comparative techniques.

Results  Regarding the NAIF annual report, interviewees valued performance benchmarking with other hospitals, 
the use of visual representations and the inclusion of case studies and recommendations. Participants stated that 
feedback should target front-line healthcare professionals, be straightforward and focused, and be delivered through 
an encouraging and honest discussion. Interviewees highlighted the value of using other relevant data sources 
alongside NAIF feedback and the importance of continuous data monitoring. Participants reported that engagement 
of front-line staff in the NAIF and following improvement activities was critical. Leadership, ownership, management 
support and communication at different organisational levels were perceived as enablers, while staffing level and 
turnover, and poor quality improvement (QI) skills, were perceived as barriers to improvement. Reported changes in 
practice included increased awareness and attention to patient safety issues and greater involvement of patients and 
staff in falls prevention activities.

Conclusions  There is scope to improve the use of NCAs by front-line staff. NCAs should not be seen as isolated 
interventions but should be fully embedded and integrated into the QI strategic and operational plans of NHS trusts. 
The use of NCAs could be optimised, but knowledge of them is poor and distributed unevenly across different 
disciplines. More research is needed to provide guidance on key elements to consider throughout the whole 
improvement process at different organisational levels.
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Background
From 1990 onwards, National Health Service (NHS) Eng-
land directed substantial resources to the development 
and introduction of clinical audit throughout the NHS.
[1] Although audit has become an accepted part of good 
clinical practice, there are still doubts about whether it 
is achieving its goal of ensuring high quality care.[2–10] 
Similar uncertainties have been expressed in the USA, 
where audit has been a routine requirement since 1974.
[11, 12].

UK National Clinical Audits (NCAs) are large-scale 
datasets using information collected locally by clinicians 
and designed to improve patient outcomes across a range 
of medical, surgical, and mental health conditions. They 
are distinguished from other forms of clinical audits by 
their national coverage and hence the ability to bench-
mark clinical and organizational performances.[13, 14].

NCAs represent a rich resource of data available to a 
wide range of stakeholders (healthcare professionals, 
managers, policy makers, patients, researchers) to drive 
improvement in patient outcome.[13–17] They were first 
introduced in the UK in 1990s and there are now more 
than 50.[4] Most UK NCAs are overseen by the Health-
care Quality Improvement Partnership (HQIP), through 
the National Clinical Audit and Patient Outcomes Pro-
gramme (NCAPOP).[13, 15, 18] NCAPOP collects 
outcome or process data from local healthcare provid-
ers, analyses these data centrally and provides feedback 
locally.[13] The primary output of NCAs is benchmarked 
reports on the performance of local NHS trusts.[17, 19] 
These reports can be used by individuals, clinical teams 
and organization to assess their performance over time 
or against evidence-based standards with the expectation 
to prompt local service improvement.[13, 19].

However, there is variable evidence on the effectiveness 
of NCAs and on the extent to which healthcare providers 
engage with NCAs feedback to drive improvement.[2, 13, 
18–20] Relatively few studies have explored how NCAs 
outputs are used locally to improve clinical practice and 
little is known on how best to design NCAs to achieve 
this aim.[11–13, 18, 19].

A recent study contributed to the understanding of the 
variation in the use and impact of UK NCAs, confirming 
the relevance of this area of enquiry both for literature 
and practice.[19] While this study focused on why, how 
and in what contexts NCAs are used to stimulate qual-
ity improvement,(QI) little is known on how NCAs pro-
cesses can be improved to increase their impact on local 
clinical practice. Limited evidence is available as to the 
important characteristics of Audit and Feedback (A&F) 
processes from a clinician’s perspective [21, 22] and no 
study to our knowledge has investigated how the use of 
NCA as a QI tool can be improved from the perspective 

of local front-line staff engaged with different roles in the 
A&F process.

The variable evidence on the effectiveness of NCAs 
and the limited knowledge about factors underlying their 
successful use for improvement is mirrored in the wider 
A&F literature.[23–30].

The National Institute for Clinical Excellence (NICE) 
[31] sets out broad practical considerations for 5 stages 
of the A&F process (preparing the audit, selecting crite-
ria, measuring performance, making improvements, and 
sustaining improvement) without describing in detail the 
way in which A&F should be conducted.[31].

Knowledge distributed across disciplines exists to 
inform more effective A&F interventions,[3, 32–35] but 
evidence on specific features of the A&F process under-
ling its effectiveness as a QI intervention is scarce in the 
healthcare literature.[2, 36].

The 2012 Cochrane review of A&F identified a list of 
factors that could explain some variation in the effective-
ness of A&F: feedback format (verbal and written), source 
(colleague or supervisor), frequency, improvement strat-
egies (goal setting and action planning) and baseline per-
formance.[24] However these factors don’t represent an 
exhaustive list of all elements that need to be considered 
when designing an A&F intervention.[25, 37].

Drawing on the 5 modifiable elements of A&F design 
identified by the Improved Clinical Effectiveness through 
Behavioural Research Group (ICEBeRG),[38] Colquhoun 
et al. developed a list of 17 modifiable A&F design ele-
ments which are applicable to most A&F interventions. 
These elements are organised into the following 6 cat-
egories: to whom the A&F was delivered; what audited 
information was delivered, when it was delivered (what 
was the lag time between practice and feedback), why 
it was provided (what was the rationale for using A&F), 
how it was delivered and how much (the number of 
feedback instances delivered).[37] Hysong conducted a 
meta-analytic study, revealing that A&F effectiveness is 
improved when feedback is delivered with specific sug-
gestions for improvement, in writing and frequently [36]; 
while Brehaut and colleagues,[39] identified 15 sugges-
tions that are likely to improve the effectiveness of feed-
back across a range of contexts. These include the nature 
of the desired action, the nature of the data available for 
feedback, feedback display and delivering the feedback 
intervention.

Although A&F literature provides useful insights about 
A&F features which could improve its effectiveness, they 
focus more on technical aspects of A&F design, than on 
aspects such as organisational culture, management sup-
port, QI skills, and other social aspects which are key to 
the success of any QI intervention according to Improve-
ment and Implementation Science literature and Behav-
ior Change literature.[3, 40–46].
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Many theories developed across different disciplines 
(e.g. industrial and organisational psychology) are con-
tributing A&F healthcare literature to further explain 
mechanisms underlying A&F effectiveness as QI inter-
vention.[3, 32] For example, behaviour change theories 
and organisational theories suggest that A&F interven-
tions support QI as they make providers aware of their 
suboptimal performances [47] or focus on effect modi-
fiers with respect to QI (e.g. organisational culture and 
support), and the ‘actionability’ of feedback reports.[20, 
48] Empirical evidence from non-healthcare literature 
also suggests that goal setting can increase the effective-
ness of feedback [49] and endorses the value of action-
plans to improve feedback effectiveness.[50] Kluger and 
De Nisi [51] developed a Feedback Intervention Theory 
(FIT) suggesting that behaviour is regulated by compar-
ing feedback to hierarchical organised goals and stan-
dards, and that only gaps that receive attention have the 
potential for change. They also identify 3 factors deter-
mining how effectively this attentional shift occurs: (i) 
characteristic of the feedback (content, format and fre-
quency); (ii) the nature of the task performed, and (iii) 
situational and personality variables.

However, despite the increasing number of studies 
attempting to explain the reasons behind the variation 
in NCAs and more in general A&F’s effectiveness, avail-
able evidence is fragmented across different disciplines.
[24, 25, 52, 53] This can be attributed to different factors, 
including the heterogeneity and complexity of provider 
behaviour change interventions and the poor reporting 
of interventions in primary studies [24, 37] compounded 
by the limited use of theory in the design, implementa-
tion, evaluation and reporting of A&F interventions.[3, 
37, 54–58].

Given that significant resources, including clinicians’ 
time are increasingly invested in NCAs, greater research 
effort needs to be devoted to understand and improve the 
consistency and magnitude of the NCAs’ effects.[2, 13, 
21, 24, 28, 33, 36] This research should identify underly-
ing mechanisms through which feedback is effective and 
understand ingredients required to produce the most 
desirable effects of A&F as a QI tool.[2, 33] It therefore 
should consider human, social and organisational factors, 
alongside technical factors of A&F.

In this study we aim to advance current understand-
ing on the reasons behind the variation in the extent to 
which NCAs feedback stimulates QI within single health-
care organisations.

We explore front line staff perspectives on a single 
NCA (the National Audit of Inpatient Falls - NAIF 2017, 
one of the NCAs overseen by HQIP) [59] to investigate: 
(i) what NCA report features, local feedback character-
istics and actions undertaken following the feedback 
underlie the effective use of NCA feedback to improve 

local practice; (ii) reported changes in local practice fol-
lowing the NCA feedback.

Methods
Inductive qualitative methods and an iterative study 
design characterised by cycles of simultaneous data col-
lection and analysis have been used to understand front-
line staff attitudes and experiences.[60].

This study explores the perspectives of front-line 
healthcare professionals in the context of the NAIF pro-
gramme in different hospitals in England and Wales.

The Consolidated criteria for reporting qualitative 
research (COREQ) [61] has been used as the reporting 
guideline for this qualitative study [see Additional file 1].

Setting
NAIF is commissioned by the HQIP and is managed by 
the Royal College of Physicians (RCP) as part of the Falls 
and Fragility Fracture Audit Programme (FFFAP), along-
side the Fracture Liaison Service Database (FLS-DB) and 
the National Hip Fracture Database (NHFD).[59] NAIF 
aims at improving fall risk reduction practice for inpa-
tients. Falls are the most frequently reported incident 
affecting hospital inpatients, with 247,000 falls occurring 
in inpatient settings each year in England alone.[62] Falls 
among older patients are more likely to result in a severe 
harm.[62] For example for older people, hip fracture is 
the commonest reason for emergency surgery and injury 
related death.[63] Moreover inpatient falls are costly and 
even where life-changing injuries are not sustained, such 
events lead to increased length of stay, loss of confidence, 
restriction of physical activity, functional impairment, 
diminished independence and an increased risk of fur-
ther falls. All of which affect patients’ quality of life.

The evidence as to the best way to prevent inpatient 
falls is not yet conclusive.[64] NICE clinical guideline 
calls for a multi-factorial falls risk assessment (MFRA) for 
all inpatients aged over 65 (and in those aged 50–64 who 
are clinically judged to be at risk), followed by clinical 
interventions tailored to address identified risk factors.
[65] This is a complex task requiring a multidisciplinary 
team approach and individually tailored interventions.

NAIF audits the delivery and quality of care for patients 
over 65 who fall and sustain a fracture of the hip or thigh 
bone in all eligible NHS trusts/health boards in England 
and Wales. The first NAIF was launched in 2015 and 
another round following the same approach was con-
ducted in 2017.[66] These were patient level ‘snapshot 
audits’ of fall prevention activity in acute hospitals in 
England and Wales. Since then, NAIF became a continu-
ous audit. This study focuses on NAIF 2015 and 2017 as 
data collection was conducted in 2018 and 2019. Data 
were collected from 90% (179/ 198) of hospitals in Eng-
land and Wales in 2015 and 95% (n = 187/197) in 2017. In 
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both audits, a sample of up to 30 patients (15 consecu-
tively admitted patients over 2 days) aged over 65 were 
assessed for each hospital, with a total of over 5,000 inpa-
tients involved in each audit.

Data collected included evidence of components of 
MFRA and linked interventions from clinical notes and 
bedside observations.

The main output of the NAIF audits 2015 and 2017 
were 2 Annual Reports providing general recommen-
dations for managers and clinical teams, some qual-
ity improvement case studies and detailed audit results 
from all individual hospitals. Hospital-level results enable 
comparison of hospital performance against the guidance 
standards, alongside a comparison with other hospitals 
and, for the 2017 report, a comparison with their own 
performance in 2015. In the reports, results for each of 
the seven key indicators for each hospital are presented 
in tables using colour coded and sparkline indicators. 
(Fig. 1)

For both audits the data collection was followed by a 
further period of dissemination and support for hospital’s 
use of the data. Improvement activities were supported 
by the RCP in the form of workshops and the develop-
ment of tools to address areas of poor performance. 
However, the second round of data collection in 2017 
found little or no difference in the national picture for the 
Key Performance Indicators (KPIs).[66].

Ethical considerations
The study was reviewed and approved by the NHS 
Health Research Authority (Integrated Research Appli-
cation System -IRAS- project ID 236,594) and has been 
included in the National Institute for Health and Care 
Research (NIHR) Clinical Research Network Portfolio. 
All participants were provided with an information sheet 
detailing the objectives of the study and their rights as 
participants. Written informed consent was obtained 
from each participant prior to their involvement, with 
participants being informed of their right to decline 
to take part and/or leave at any time. Participation was 
voluntarily and confidentiality protected. Participants 
within each site were identified by the local NAIF clini-
cal leads by peer nomination, prioritised by the research 
team to maximise the diversity of the roles involved, and 
recruited through email.

Participant sampling and recruitment
Participants were recruited by purposively sampling hos-
pitals and interviewees on theoretical grounds. Sampling, 
data collection and analysis continued until data satura-
tion was reached.

Hospitals’ sampling: The hospitals’ sample included 
seven hospitals from a pool of 85 hospitals in England 
and Wales joining the 2015 and 2017 NAIF audits which 
consented to participate. The sampling strategy used 

Fig. 1  Snapshot of site-level results for key indicators as presented in the Annual Report 2017. Cut‐off values: 0–49% (red), 50–79% (amber) and 
80–100% (green), to enable organisations to see where they need to concentrate their interventions and action plans. Sparkline indicators calculated 
using Z scores: blue blocks (areas above the national average); red blocks (areas below the national average); size of the blocks (how far an organisation 
is away from the mean) [66]

 



Page 5 of 17Antonacci et al. BMC Health Services Research          (2023) 23:393 

aimed to include hospitals with different NAIF perfor-
mances between 2015 and 2017. The sample included 
hospitals homogeneous in terms of size but reporting dif-
ferent levels of performance: 3 hospitals registering a per-
formance drop (H1, H2, H3), 2 hospitals that improved 
their inpatient falls’ performances (H4, H5), 2 hospitals 
with steady performances (H6, H7) and were randomly 
selected by the NAIF programme team. Sampling criteria 
were agreed among the research team and verified by key 
informants, including NAIF programme team.

Interviews’ participants sampling: Sampling from 
hospital staff was performed to provide a broad range 
of relevant perspectives and to increase generalizabil-
ity of findings.[67] Clinical leads at participating trusts 
were asked by the NAIF programme team to identify 
NHS staff involved in the NAIF audit process. Partici-
pants with different roles in the audit and different back-
grounds were selected and recruited for interviews by the 
research team. (Table 1) Sampling and recruitment were 
conducted simultaneously in the different hospitals until 
data saturation.

Data collection
Eighteen semi-structured interviews were conducted 
between December 2018 and April 2019. Interviews took 
about 45–60 min and were conducted by telephone by a 
research associate with a PhD in the area of health ser-
vices research and experience with qualitative research 
methods (GA, female).

The interview guide was informed by literature [24, 25, 
31] and co-developed with NAIF programme team and 
clinical leads at participating trusts. It was then pilot 
tested and progressively refined during the study. Before 
starting the interview, GA briefly introduced herself, the 
reasons for doing the research and she clarified that she 
was an independent researcher from Imperial College, 
not a NAIF team member. She also re-iterated the mes-
sage that the interview was confidential and anonymised. 
The themes explored included: participants’ experience 
with audit and feedback, the way in which NAIF audit 
and feedback process was conducted within each hos-
pital, its contribution to the reduction of inpatients falls 
and reported changes in behaviour, key elements that 
helped the NAIF audit as well as problems and challenges 
related to its effective use as QI tool [see Additional file 
2]. Interviews were audio recorded, anonymised, and 
transcribed by independent professional transcription-
ists. Repeat interviews were not needed. Transcripts 
were not returned to participants, given the difficulty to 
engage with busy healthcare professionals.

Data analysis
Qualitative data analysis was guided by constant com-
parative techniques.[68] NVivo software was used to 
analyse the interviews. To have a more objective analy-
sis of the collected qualitative data, the first stage of 
analysis of interview data were blinded with respect to 
the performance group (i.e. whether the performance 
of the hospital in which the participant was based had 
increased, decreased or stayed the same from the 2015 to 
2017 audit). GA started to become familiarised with the 
interviews’ text by reading (and re-reading) the transcrip-
tions and developed preliminary open codes, which were 
progressively combined into sub-categories, and then 
grouped into broader categories. The code structure was 
iteratively developed as further interviews were added to 
the dataset. The core categorical scheme that emerged 
was then applied to all the dataset. During this process 
the analysis was documented in Memos with explicit 
links to source text. Links between categories and emerg-
ing themes were progressively developed and agreed 
among authors to check for consistency and validation. 
Early themes were progressively refined by compar-
ing evidence from data with existing literature. Prelimi-
nary results were then summarised in a short report and 
shared with the NAIF programme team via email. Initial 
feedbacked helped to refine the study results, which were 
discussed with the NAIF programme team in a half-day 
workshop. A revised version of the study report was then 
shared with the NAIF programme team, who validated 
findings.

Table 1  Interviewees
Hospital ID Role Interviewee 

Abbreviation
H1 Matron H1_Matron

H1 Consultant H1_Consultant

H1 Sister H1_Sister

H1 Consultant H1_Consultant

H1 Matron H1_Matron

H2 Falls Lead Nurse H2_Falls Lead Nurse

H2 Assistant Director of Nursing H2_Assistant Direc-
tor of Nursing

H3 Nurse H3_Nurse

H4 Consultant H4_Consultant

H5 Matron H5_Matron

H5 Patient Safety Lead Nurse H5_Patient Safety 
Lead Nurse

H5 Consultant H5_Consultant

H5 Matron H5_Matron

H5 Consultant H5_Consultant

H6 Falls Lead Nurse H6_Falls Lead Nurse

H6 Practice Development Physiother-
apist (supports falls lead nurse)

H6_Physiotherapist

H7 Falls Lead Nurse H7_Falls Lead Nurse

H7 Consultant H7_Consultant
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Results
Results are presented in two macro-areas: (i) report fea-
tures, local feedback characteristics and actions under-
taken following the feedback underling the effective use 
of NCA feedback to improve local practice; (ii) reported 
changes in local practice following the NCA feedback.

Report features, local feedback characteristics and actions 
undertaken following the feedback
We grouped findings in three broad categories: (1) 
Report, (2) Feedback, (3) Actions undertaken. (Table 2)

a. Report.
Participants reported that the presentation of audit 

results in the NAIF 2017 report allowed them to bench-
mark local practice compared to the national average and 
to other hospitals. They also stated that this helped them 
to identify where improvement was needed and that it 
served as a trigger to change by providing an opportunity 
to reflect on current practice and by stimulating a healthy 
competition with other UK Trusts.

“I thought the comparison of different trusts was 
very, very helpful. It makes it a bit more of a com-
petition […] It’s quite a nice healthy competition to 
improve on your previous results, but also to be bet-
ter than your neighbours.” H1_Sister.

“It was helpful to have a comparison where we put 
the national average, I think it was a chance for us 
to sit down and try to reflect what we are doing well 
and what we are not doing well. It was a trigger to 
change […] it was a way to reflect on our practice 
and change something.” H5_Consultant.

Most participants across the different hospitals liked the 
summary sheet and the colour coded representation of 
the audit results as it provided a simple visual represen-
tation, which was straight to the point about what the 
problems were.

“I liked the way the ratings were […] You know the 
RAG rating: the red, amber, green rating. The spar-
kline bit of the documentation, I think, was also 
quite novel because it gave you an idea of where 
the gaps were, and it sets about how we understand 
benchmarking with our regional colleagues and our 
local colleagues. So that was extremely helpful” H5_
Consultant.

“I think the summary sheet of the 2017 audit report 
was useful because it was easy to read, […] was 
really easy to use and to see at a glance where things 
could be improved.[…] I suppose I just opened it up 
and I could find exactly what I wanted to see imme-
diately”. H1_Consultant.

Key recommendations and case studies were also valued, 
although interviewees suggested that more examples of 
good practices put in place by hospitals with high perfor-
mance would be helpful.

“It was useful to have the list of recommendations 
that you can take away when you’re transferring 
them into the care that you provide.” H1_Matron.

“Maybe some examples of people with good prac-
tice would be helpful. […] It would have been nice to 
have some indication of why some centres appeared 
to have got it all organised better than we managed.” 
H1_Consultant.

Some consultants from different hospitals also pointed 
out the importance of representativeness, credibility and 
reliability of NAIF report data to their use as a basis for 
improvement initiatives. Interview data also show that 

Table 2  Report features, local feedback characteristics and 
actions undertaken following the feedback underling the 
effective use of NCA feedback to improve local practice.
a. Report
a.1 Benchmarking of performances

a.2 Simple visual representation

a.3 Case studies and recommendations

a.4 Representativeness, credibility and reliability of audit data

b. Feedback
b.1 Different formats (e.g. verbal vs. written)

b.2 Different professional groups involved (in particular front-line 
healthcare professionals)

b.3 Use of graphical tools / visual representation in the presentation 
and dissemination of feedback

b.4 Feedback communication simple and straight to the point

b.5 Encouraging wording and open discussion

b.6 More frequent or continuous feedback of performance data

b.7 Feedback reach

c. Actions undertaken
Using data to drive improvement
c.1 Use of other relevant data sources

c.2 Use of continuous monitoring tools (e.g. use of QI tools such as Run 
Charts)

Undertaking QI initiatives
c.3 Staff engagement and motivation

c.4 Ownership and clear responsibilities

c.5 Leadership and communication at different organisational levels 
(team, ward, Trust)

c.6 Training

c.7 Staffing level and turnover/ Resources

c.8 Organisational culture

c.9 Senior and operational management support

c.10 QI skills

c.11 Supportive QI networks/ collaboratives
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poor representativeness of audit data can compromise 
staff engagement in future audit activities.

“I’ve got some doubt about this because it was only 
a snapshot for only one week and there were only 13 
patients, so probably I will have some doubt that it 
was really representative […] I think probably every-
one realise it was a little bit too snapshot!” H5_Con-
sultant.

“Well, I felt our data was, I was very confident, 
because we had a consensus about how we were put-
ting it in and we followed the guidance very closely.
[…] I felt we answered it very honestly, I know that, 
so I’m confident our data was.” H1_Consultant

b. Feedback
For all hospitals, local teams received feedback of audit 

results. Usually, feedback was obtained at different levels 
(hospital board, wards, local teams) and by different pro-
fessional groups (consultants, nurses, physiotherapists, 
ward managers, matrons, management, those with gover-
nance responsibilities, etc.). The feedback was received in 
multiple formats, either written (e.g. NAIF report, meet-
ings notes, etc.) and verbal (clinical governance meetings, 
falls committees, ward meetings, etc.).

The NAIF annual report (in particular the summary 
sheet) was usually used to provide feedback. It was cir-
culated via email and its content (e.g. diagrams, report 
data) was often pasted in Power Point and presented at 
meetings.

“I think the RAG rating is brilliant because they 
actually give you a colour scheme. […] Giving you 
numbers and percentages as well is actually quite 
appropriate. […] It’s also easy to communicate, so 
when you’re actually putting that on a PowerPoint 
slide, you’ve got your particular region - so H5 is - 
and then you can see how you compare to your 
neighbouring hospitals.” H5_Consultant.

“I like the infographics.[…] Things that you can eas-
ily print out and use for other people who don’t nec-
essarily have a big interest in it, but it still makes 
them understand what the audit’s about and what’s 
been found.” H7_Consultant.

Participants reported that encouraging wording was used 
when providing feedback across the different hospitals. 
Participants reported that ways in which the feedback 
was provided were appropriate to the effective dissemina-
tion of the audit because it was very simple and straight 
to the point about what the problems were. Moreover, 
interviewees revealed that the fact that the discussion 

during the feedback meeting was open and honest was 
important to the effectiveness of the feedback.

“We have a very relaxed atmosphere at clinical gov-
ernance meetings, and everybody, whoever they are, 
feels that they can speak out […] this helps to iden-
tify where change needs to happen” H3_Nurse.

Interviewees also highlighted the importance of continu-
ous monitoring of falls-related indicators and believe that 
more frequent (or continuous) feedback of NAIF indica-
tors would be beneficial to the prevention of falls.

“It would be also good to have ongoing information, 
perhaps quarterly, feedback rather than just yearly.” 
H2_Assistant Director of Nursing.

Participants also valued the extension of the audit feed-
back to front-line healthcare professionals but reported 
that sometimes it was difficult for clinical staff to dedi-
cate time to these activities due to the pressure of routine 
work.

“it would be useful to get a feedback to all the nurs-
ing staff, but that is difficult to do, obviously, because 
of timing. Getting people off the ward, and that kind 
of stuff.” H3_Nurse.

Finally, some participants highlighted the importance to 
involve in the audit and feedback process, staff from all 
over the hospital, not only those working on wards for 
older people.

“it [falls prevention]’s always seen as an elderly care 
problem, even though it’s a hospital-wide issue. I’ve 
struggled with this every time to get people from 
other departments and more senior management to 
be involved in the audit. Everybody feels it’s some-
body else’s job.” H1_Consultant.

c. Actions undertaken.
Using data to drive improvement.
Most interviewees from all hospitals reported that 

audit data were considered with other relevant data 
sources before undertaking improvement initiatives. 
These included mainly falls data not included in the 
NAIF audit or the Safety Thermometer [69] results. 
Complementing yearly NAIF audit data with other falls 
data routinely collected across the hospital helped teams 
to target improvement initiatives as it allowed them to 
have a more granular and updated understanding of cur-
rent practice.

“All our reported falls data is obviously taken into 
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account, which is where we picked up that falls were 
happening at certain times of day, or increased falls 
at certain times of day. So we use our instant report-
ing data as well.” H2_Assistant Director of Nursing.

Interviewees also find the use of QI tools such as Run 
Charts useful to monitor the impact of change over time 
and inform improvement.

“I think Run Charts are quite important because it 
gives you continuous data interpretation as you’re 
going along.” H5_Consultant.

“We do use various Run charts and tables which 
shows the amount of falls that we have every month, 
and the level of harm from every fall, so we can obvi-
ously see if we are improving by doing the work we 
are at the moment.” H6_Falls Lead Nurse.

One consultant pointed out the importance to use 
Run Charts alongside other QI approaches to better 
understand the causes behind the variations and guide 
improvement actions.

“Run charts… It just demonstrates the fluctuations, 
there’s a good time, there’s a bad time […] rather 
than anything else more useful […] So that Run 
chart’s open to different interpretations, and differ-
ent interpretations will lead to different meaning.
[…] So that’s just demonstrate a variation of the 
same statistic.” H4_Consultant.

Undertaking QI initiatives.
Following the audit feedback, most hospitals under-

took QI initiatives, which were usually led locally by 1 
or 2 people (falls lead nurse and/ or consultant/NAIF 
clinical lead). The main reported improvement actions 
implemented throughout these QI initiatives involved: 
education and training, updating of the action plan, 
review of the care plan and of the falls risk assessment 
booklet, starting internal mini audits, and improving 
communication to patients and carers. These improve-
ment actions focused on the following main areas: blood 
pressure monitoring, vision assessment (bedside vision 
check), medication review, walking aids, continence, 
dementia, and delirium.

Interviewees from different hospitals reported that 
engagement of clinical staff and their involvement was 
key to the identification and implementation of improve-
ment strategies, but at the same time they perceived it as 
a barrier.

“I think it [improvement] ‘s centred around engage-
ment of staff, isn’t it? So if the staff can appreciate 

the importance of falls, they’re going to do something 
[…] So staff engagement is a huge barrier. If they’re 
well engaged and they understand the process, 
patient care improves overall.” H5_Consultant.

Most interviewees perceived staffing levels and turnover 
as a main obstacle to staff engagement and implementa-
tion of improvement initiatives following the audit. They 
also highlighted how organisational culture and senior 
management support were key to increase staff retention 
and support effectiveness and sustainability of change 
initiatives. However, they pointed out how this is hin-
dered by that fact that falls risk prevention activities are 
often low down in the Trust priorities agenda.

“Staffing levels is always an issue and continuity of 
our staff that we have here. […] only 27 per cent of 
the staff that work here are permanent and we’re 
having different nurses coming in every day. So any 
continuity of any initiatives is going to be very dif-
ficult to maintain”. H3_Nurse.

“This audit is one of the many national audits. I 
don’t think that’s, in terms of the trust’s priority, that 
isn’t something that is, anyone pay a lot of attention, 
other than myself or three or four people in the falls 
team. In terms of the general, that becomes just one 
of the many audits that we do in a year.” H1_Sister.

While participants from five hospitals reported that the 
organizational culture was supportive and encouraged 
participation in inpatient fall prevention initiatives, inter-
viewees from two hospitals (H1, H4) reported that audits 
were mainly owned locally.

“It’s a very transformational space, supportive, very 
proactive culture in this hospital[.]. They have an 
open-door policy where, if you have any significant 
issues regarding anything that’s highlighted in our 
Clinical Governance meetings they’re very encour-
aging in the sense that they want staff to highlight 
areas where we feel need to be improved and they 
will help facilitate the improvement […] So that’s 
one of our mottos, really - collaborative working and 
working together, facing the future, etc. - as part of 
our logo of the hospital there.” H5_Consultant.

“There is the expectation you do the clinical audit 
but it’s very much left to the local team to decide 
what’s happening.” H1_Matron.

“In terms of quality improvement, I just don’t really 
see there was a big culture around it.[…] I just felt 
that it’s a little bit detached with the daily work, if 
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that makes sense.” H4_Consultant.

Other than drawing the attention to the disconnection 
between top management and locally owned improve-
ment initiatives, interviewees pointed out that falls’ 
prevention activities are often limited to older people’s 
wards and highlighted the need to increase support, 
communication and involvement of other clinical and 
administrative hospital departments. One interviewee 
suggested that a way to do this could be by having a per-
son responsible for inpatient falls prevention activities for 
each department.

“I think there should be people nominated from each 
area, […] a representative from each kind of special-
ity and not just elderly department.” H1_Matron.

In general, most interviewees felt that more ownership 
and clear responsibilities were required and identified 
inadequate leadership and communication at ward and 
organisational level (team, ward, trust) as a key barrier to 
the effective implementation of improvement interven-
tions following the audit.

“I think somebody who could head the initiative and 
the audit process and communicate a little bit bet-
ter would definitely improve awareness and might 
actually implement change. I think somebody needs 
to take ownership of the work. I’m not sure who has 
done that, but they’re not communicating particu-
larly well by the sounds of it.[…] I think somebody 
needs to take ownership of this for our advice and 
communicate how we’re doing, and actually get peo-
ple involved.” H3_Nurse.

“We know some of the best work that goes on about 
preventative work is where you’ve got one individual 
or a team of individuals who are enthusiasts for the 
area and keep the pressure on all staff, all health-
care professionals.” H1_Consultant.

Moreover, interviewees perceived operational manage-
ment as another factor that could be improved to suc-
cessfully plan and implement change.

“I think that could help looking at just basic stuff like 
the action plans and monitoring, are we meeting the 
deadlines? If not, why not?” H5_Matron.

Participants across all hospitals also revealed that train-
ing on the audit itself and falls-related technologies 
would facilitate falls risk reduction improvement efforts. 
Education on clinical aspects related to falls risk preven-
tion as well as raising awareness on the impact of falls 

on patient’s quality of life, patient pathways and hospi-
tal resources throughout all hospital staff, is perceived 
as an important support to inpatient falls improvement 
interventions.

“I think there’s a real need to get all medical staff 
looking at falls in terms of medications and under-
standing blood pressures. So there’s a bit of educa-
tion needed where we need to empower everybody, 
not just geriatricians to be thinking about screening 
people who have fallen, either before hospital or as 
inpatients.” H1_Consultant.

“It’s also making people more aware of the frail 
elderly, the risk of them falling, the impact of what 
a fall has on a particular individual, their quality 
of life, their psychological wellbeing, their health, the 
level of care and support that they need, the walk-
ing aids that may require afterwards; and then 
the impact it has on the hospital regarding length 
of stay, the impact on the staff looking after those 
patients, the impact on the resources used, but also 
some people after a significant fall won’t be able to 
get back home.” H5_Consultant.

Data show that one interviewee attended some training 
on QI methods and 4/7 study teams did not use struc-
tured QI methods like Plan-Do-Study-Act or Process 
Mapping due to a limited knowledge of these methods 
or because they felt that these tools weren’t relevant to 
improve their practice. Some interviewees also reported 
that the Falls collaboratives (multi-organizational col-
laborative aimed at supporting local teams to undertake 
improvement actions to their local context through clini-
cal and QI expert support, guidance in the application of 
structured QI approaches and methods, peer stimulus 
and knowledge sharing) supported teams with the use of 
appropriate QI methods and were key to the success of 
the QI initiative.

“I didn’t really consider any [QI] methods on that, 
I think I probably did it by default. For instance, 
when you’re doing any change you do things that is 
a quality improvement tool without realising it.” H5_
Matron.

“No, we didn’t [do any training on QI methods], 
although that would have been useful as knowledge 
of these methods in our team is poor.” H2_Falls Lead 
Nurse.

“They [the use of QI methods] were supported by the 
falls collaborative to find out if that [improvement 
idea] was working, using the PDSA (Plan-Do-Study-
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Act) tool.[…] I think some areas were very reluctant 
to use the tools. They felt that it wasn’t relevant, but 
once they’d been persuaded in the right direction to 
use the tool, it was then much easier to see which 
changes worked, and which didn’t.” H1_Sister.

Finally, data show how poor engagement and motivation 
are related in a vicious cycle as interviewees ascribed low 
engagement and scarce motivation to the frustration of 
not seeing any change in practice as a result of the audit.

“I don’t think it’s going to be helpful for me to con-
tinue doing this audit. The reason being that 2017 
and 2015, the result hasn’t really shown any dif-
ference. I didn’t feel that there was lots of changes, 
so I’m quite happy with what we’ve done with the 
audit, but I don’t think it is useful to keep repeating 
the same thing.“ H4_Consultant.

Data also suggest that financial and non-financial incen-
tives might be useful mechanisms to increase motivation. 
Participants from one hospital with improved NAIF per-
formances (H5), described the successful use of incentive 
mechanisms related to inpatient falls performances, such 
as award for posters, publications and presentations, rec-
ognition on the monthly hospital news bulletin as well as 
Clinical Excellence awards and financial incentives for 
consultants.

Reported changes in local practice following the NCA 
feedback
Reported changes in staff behaviour and attitude follow-
ing the audit included increased awareness, attention and 
ownership regarding to patient safety aspects.

“I think there’s more ownership, ward-based […] I 
think there’s a better understanding, it’s everybody’s 
problem, but also the importance of why we’re try-
ing to reduce falls, and it’s not just another audit.” 
H5_Matron.

“I think there’s more awareness on the wards and 
kind of the ward level staff about falls. I think people 
are more aware of the potential consequences […] I 
think people talk more about falls and trying to pre-
vent them within the hospital.” H7_Consultant.

Participants also reported being able to narrow down 
and focus their efforts toward relevant improvement 
areas where they were not performing well compared to 
national benchmark and/or their past performances.

“So I think it highlighted areas where we weren’t 
doing too well in, and […] it made us concentrate 

on seven aspects. People were able to focus on those 
seven different areas, and that translated into less 
falls and less harm for the trust and for patients.” 
H5_Consultant.

Some interviewees also reported an improved communi-
cation and greater involvement of patients and carers in 
falls prevention because of the audit.

“We have - we are trying - involvement with patients 
in preventing falls rather than giving information 
after a patient has fallen, actually making sure all 
at-risk patients and relatives have got a leaflet and 
information that they can use.” H2_Assistant Direc-
tor of Nursing.

Finally, some interviewees reported that no change in 
behaviour was observed following the NAIF audit feed-
back. For some participants this was due to a perceived 
lack of representativeness, credibility and reliability of 
the audit data (and relative feedback), while interviewees 
from two hospitals reported that difficulty to implement 
change was due to other competing local priorities.

“I don’t feel just continuing looking at this is going to 
bring too much value, but I feel that looking at a dif-
ferent group of patients, say patients admitted like 
after a week, that would be more helpful to me. […] 
just repeating the same admissions audit I just felt 
is not that really going to be useful.” H4_Consultant.

“So although we’d put an initial changed programme 
in, it got impacted on when we went into an elec-
tronic patient record. So that’s been affected by a 
bigger change that happened across the whole organ-
isation.” H1_Matron.

“I don’t think the local teams really changed very 
much as a result of the audit. […] I guess there was 
other priority from the safety boards, or from the 
trusts.” H4_Consultant.

Discussion
In this study we advance current understanding on how 
UK NCAs feedback is used locally to improve practice by 
exploring perspectives of NHS healthcare professionals 
on a specific national clinical audit, the NAIF audit.

We found that the effective use of a NCAs feedback to 
improve local practice depends on the way in which data 
are collected, feedback presented and disseminated as 
well as on local QI culture, leadership and other organ-
isational mechanisms. NAIF audit feedback enabled 
participants to identify areas for improvement and to 
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narrow down the scope of QI interventions. Participants 
reported that feedback also led to an increased awareness 
and attention to patient safety issues and greater involve-
ment of patients and staff in falls prevention activities.

In accordance with A&F and educational feedback 
literature, we found that feedback related to reported 
actions to improve should be perceived as reliable and 
credible (a.4).[21, 52, 70–72].

Our findings also highlighted the importance of the 
content of the feedback itself, both in terms of goal set-
ting and correct solution information (e.g. successful case 
studies) (a.3).[36, 51, 58] We found that benchmarking 
KPIs with national standards and with other hospitals 
were valued by audit participants as they helped them 
to understand where improvement was needed and to 
target interventions (Table 2, a.1). This finding is consis-
tent with previous feedback literature rooted on organ-
isational psychology and behavioural change literature 
showing that comparing feedback to goals and standards 
and redirecting attention towards gaps is key to increase 
the potential for change following the feedback.[51, 73].

Consistent with previous A&F literature suggesting 
that feedback should be delivered in both a ‘verbal and 
written’ format and target people in whom the prac-
tice change was desired,[24, 37, 39] in our cases feed-
back was delivered in different formats and to different 
professional groups (Table  2, b.1, b.2). While our study 
participants didn’t express any preference on the way 
in which the feedback should be delivered (e.g. verbal 
vs. written), our findings reveal that how feedback data 
were presented was very important. We found that visual 
feedback using graphic elements and color-coding was 
valued by participants and used both in written and ver-
bal feedback as it provided an at glance, straightforward 
understanding of their current situation and areas for 
improvement (Table 2, a.2, b.3).

Our study also corroborates A&F literature reporting 
on the importance of using encouraging wording and of 
involving clinical staff in the feedback process (Table  2, 
b.5).[34, 48, 51, 74–76].

In accordance with previous literature, participants 
reported that more ownership, leadership and time allo-
cated to lead and contribute to the audit itself and to plan 
and implement QI activities would improve the use of 
NAIF feedback to drive change in local practice ( Table 2, 
c.4, c.5, c.7, c.9).[30] Our findings also reveal that front-
line staff value the opportunity to have frequent feed-
back on patient safety issues (Table 2, b.6), and better if 
it is presented in a visual format (e.g. using Run Charts) 
(Table 2, c.2). In most cases yearly audit data were used 
in conjunction with other more frequently collected falls 
data (Table 2, c.1). The value of interpreting NCA feed-
back data alongside other routinely collected data and 

the importance of frequent feedback are mirrored in the 
wider A&F literature.[2, 36, 37, 39, 48, 51].

Our study shows that the rigorous use of QI approaches 
(e.g., PDSA cycles, Process Mapping) is still poor mainly 
due to the lack of knowledge of these techniques by front-
line staff (Table 2, c.10). Poor knowledge of QI methods 
by front-line staff has been widely reported by Improve-
ment Science literature as a major obstacle to QI,[77–82] 
but has not been a key focus of the narrower A&F litera-
ture. In accordance with findings from Improvement Sci-
ence literature,[83–87] we also found that working with 
Falls Collaboratives helped to bring in some QI skills 
and enhanced the use of QI tools to drive improvement 
(Table 2, c.11).

A great amount of resources, including healthcare 
professionals’ time, are spent to conduct and feedback 
on NCAs, with variable evidence on their effectiveness.
[2] Yet, previous literature and evidence from this study 
show that there is still much room for improvement 
in the effective use of NCA as a QI tool.[2] Therefore, 
actions need to be taken urgently to optimise their use to 
deliver change in practice.

While some audit researchers have advocated a 
standardised approach to audit, based on the defini-
tion of clear guidelines on how to conduct a clinical 
audit (e.g. how the audit is to be undertaken; by whom; 
when, required steps for audit and feedback processes, 
etc.),[88–90] other researchers promote a more creative 
role for audit within QI,[2, 91] which is also reflected in 
the NICE guidelines.[31] NICE defines A&F as “a quality 
improvement process that seeks to improve patient care 
and outcomes through systematic review of care against 
explicit criteria and the implementation of change”. Dif-
ferently from narrower definitions of A&F,[24] NICE 
guidance highlights the importance to integrate A&F 
within an overall QI framework. According to this per-
spective, clinical audits should not be seen as isolated 
interventions. They should instead be embedded in the 
continuous cycle of improvement and hence be well-
thought-out in the strategies and plans for QI of each 
healthcare organisation.[2] In this way clinical audits 
become a constituent part of the QI cyclical process, 
where they are used alongside other QI tools such as 
Plan-Do-Study-Act,[92] Process Mapping or Real-Time 
Feedback [88] to drive continuous improvement within 
healthcare organisations. This approach is perceived to 
have multiple advantages including a greater clinicians’ 
engagement due to the fact that these interventions are 
led by clinicians, fully embedded in their daily clinical 
practice and use local data for learning on real time feed-
back with changes to practice being immediate.[88].

However, our findings corroborate previous literature 
showing that clinical audits often struggle to become a 
constituent part of routine QI practice within individual 
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organisations and that poor clinicians’ engagement is 
still a major obstacle to the effective use of NCA to drive 
change (Table 2, c.3).[2].

Research shows that clinicians’ engagement in 
improvement activities following clinical audits is dif-
ficult to secure when audits and related QI activities are 
imposed, perceived as additional chore and unnecessary.
[91, 93–96] This might happen when a clinical audit is 
perceived as a ‘political’ tool, a time consuming manage-
rially driven ‘tick box’ exercise used to judge performance 
with no associated professional reward.[91] Clinicians 
may perceive it as an additional workload to their routine 
practice and their engagement and genuine enthusiasm 
for these activities is reported to be low.[21, 44, 91, 95].

Our findings also confirm previous research show-
ing how low clinicians’ motivation in audit activities is 
further nurtured by disappointment derived by the fail-
ure to deliver the necessary changes following the audit 
feedback (Table 2, c.3).[91, 95] As a consequence of these 
failures, clinicians perceive audit as a ‘waste of time’ and 
this further decreases their commitment in other audits 
as they feel that their efforts are not worthwhile (Table 2, 
c.3).[91] In accordance with previous studies [2, 91] par-
ticipants reported that failure in delivering timely change 
following audit intervention can be ascribed also to 
other factors related to the wider organisation, includ-
ing poor management support and skills as well as lack of 
resources to support change (Table 2, c.7, c.8, c.9, c.10).

Implications
Previous research suggests that despite significant finan-
cial and infrastructure investment, clinical audits experi-
enced shared challenges, which have also been reflected 
in the findings of this study. These include poor knowl-
edge of QI approaches and tools as well as a range of 
attitudinal, behavioural, and organisational barriers to 
learning and improvement.[97, 98].

A radical change at all levels of health care education 
and training is required to spread the knowledge of these 
methods and engage clinicians.[91] In accordance with 
other researchers,[79, 91, 97, 99] we advocate a more 
strategic and integrated educational approach embed-
ding audit and QI methods in the undergraduate, post-
graduate and life-long learning curricula to all healthcare 
professions. However, this will require a political will and 
huge investment of time and resources.[91].

Increased QI training should be accompanied by a QI 
supportive organisational context. An organisational 
strategy and local unit climate for quality improvement 
is an important contextual factor influencing the success 
of improvement initiatives.[100] A QI oriented organisa-
tional culture can help to build a learning environment 
where people feel free to experiment with change and 
sometimes fail, to share their experience and to learn 

from each other. This also potentially stimulates syner-
gistic collaborations with other organisations and net-
works, which in accordance with previous literature we 
have found to be beneficial for QI.[78, 83, 85] In addition, 
appropriate organisational support and managerial skills 
on multiple levels can help to ensure active involvement 
of front-line staff by securing time through dedicated 
resources and to guarantee appropriate management of 
the initiative through a clear identification of roles and 
responsibilities.[30].

Finally, although we found that providing a frequent 
and credible feedback as well as using a visual representa-
tion of audit results in feedback activities is important for 
its effectiveness, research shows that this only rarely hap-
pens in practice.

Colquhoun and colleagues in their literature review 
on A&F interventions in the healthcare setting reported 
that graphical representation of the data was found in 
only 36% of the interventions and that rarely feedback 
was provided on a fast turnaround such as days or weeks.
[37] Therefore at organisational level we suggest to put 
in place monitoring systems providing clinicians with 
timely and meaningful feedback (ideally continuous) 
based upon quality indicators relevant to the specific ser-
vice area and calculated using data perceived as credible.
[21, 52] Feedback should be provided using a visual rep-
resentation and offer recipients more insights on specific 
areas for improvement to help them focusing their inter-
ventions.[24, 36, 101–104] Moreover feedback should be 
frequent, sustained over time, and tailored to the specific 
local setting.[20–22, 24, 30, 36, 52, 53, 101–106] This 
would allow the generation of an evidence base which 
would motivate, engage and guide clinicians throughout 
improvement initiatives.

From a research perspective, findings of this study sug-
gest that complementing NCAs and A&F research with 
theoretical and empirical evidence from the Improve-
ment and Implementation Science literature, could help 
to investigate the complex mechanisms underpinning 
the design and delivery of change interventions following 
NCAs feedback.

Strengths and limitations
In this study we add to NCAs [107–110] and the wider 
A&F literature [15, 36, 37, 39] by shedding light on the 
key factors influencing the effective use of NCAs to 
improve local practice from the perspective of front-line 
staff engaged with different roles in the A&F process.

A&F literature provides useful insights on technical 
aspects of A&F design,[15, 36, 37, 39] while previous 
studies on NCAs mainly focused on their effectiveness.
[11–13, 18, 19].

In this study, the involvement of the perspectives of 
front-line staff and the broader focus on the practical 
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use of audit feedback to drive improvement, allowed the 
emergence of aspects which could enhance value of A&F. 
These have been widely described by the Improvement 
and Implementation Science literature and include, for 
example, the improvement of training on QI skills, the 
value of QI networks, aspects related to the organisa-
tional context, such as staffing levels and turnover, organ-
isational culture and management support as well as soft 
skills, such as the capacity to set up a safe environment 
for change, leadership and communication skills.[40–46].

Although we studied front-line staff perspectives in 
the context of a single NCA, we believe that most find-
ings can be generalised to the other UK NCAs (about 50) 
and NCAs outside the UK. For example, findings related 
to the NAIF report and to the use of routinely collected 
data to support the interpretation of audit results might 
be more specific to the NAIF audit, while other find-
ings related to the implementation of actions following 
the audit and to feedback dissemination can be gener-
alised to other NCAs. Although the challenges of the UK 
health system are common to many other countries, the 
relevance of the findings from this study outside the UK 
should be contextualised within the specific health sys-
tem by considering the local QI culture, infrastructure 
and skills. In terms of generalizability of finding it’s also 
important to note that at the time interviews were con-
ducted NAIF was a snapshot audit (data collected and 
fed-back once a year). Since then, NAIF has changed to 
collect continuous data about fall related inpatient hip 
fractures. Therefore, some findings from this study might 
not be still relevant for the NAIF audit or for other con-
tinuous NCAs (e.g. the need for continuous feedback of 
performance data), while new challenges related to the 
management, presentation and interpretation of complex 
datasets might have emerged.

There are also other limitations to this study. First, par-
ticipation in this study was entirely voluntary and many 
interviewees were people engaged with the NAIF in their 
organisation. This could cause for selection bias, which 
we were aware of during the interviews and the subse-
quent analysis. This has been partially moderated by the 
inclusion of participants with different professional back-
grounds and roles in the NAIF ensuring the identification 
of a wide range of experiences. However, the identifica-
tion of the purposive sampling was conducted through 
snowballing recruitment within each site, potentially 
causing sampling bias as initial subjects tend to nominate 
people they know well and have similar traits.

Second, for pragmatic reasons data were collected 
unevenly across the different hospitals due to issues with 
the recruitment of busy healthcare professionals. This 
didn’t allow for comparative analysis between differ-
ent hospitals or sample subsets (e.g., improvers vs. not 

improvers) and the dataset wasn’t rich enough to detect 
the emergence of recurring patterns.

Third, one author (JW) was the NAIF clinical lead. In 
order to avoid bias due to her role in the NAIF, JW was 
blinded to the selection of hospitals, and she was only 
involved in a later stage of data interpretation, when 
findings were shared with the NAIF programme team. 
Moreover, researchers followed a reflexive approach 
throughout data analysis and interpretation by ignoring 
any personal experiences. Some unavoidable personal 
assumptions during data categorisation might, however, 
still exist. Finally, it is solely the experience of the health-
care professionals and their view on the use of NCAs that 
were in focus. In future research, it could be helpful to 
engage with hospital managers at different levels and data 
analysts and gather their views on this as well.

Further research
Further empirical research on the actual use of NCAs 
for improvement is required to shed light on key aspects 
related to the effective use of NCAs to drive improve-
ment. Well-designed process evaluations could help to 
explore and provide insights into the complex dynamics 
underlying the variable effectiveness of audit and feed-
back. Collecting a richer dataset would allow to compare 
data from different hospitals and/ or groups of hospi-
tals and to identify patterns to explore, for example, the 
influence of local context (operational practices, organi-
zational culture, etc.) on performance levels. Moreover, 
this research could be conducted on a broader sample of 
NCAs with different characteristics to validate and enrich 
our findings (e.g., different medical specialty, different 
risk for patient in terms of adverse outcomes, different 
ways to conduct audit/ present audit results). A review 
of literature could also be conducted with the objective 
to synthetise current evidence on NCAs and A&F char-
acteristics which have been found to be relevant to their 
effectiveness. To balance benefits and pitfalls of different 
study designs, this review should include studies using a 
wide range of research methods and approaches, not only 
RCTs. Findings from the literature review and empirical 
studies could then been used to outline guidelines (or 
enriching current guidance – e.g. NICE guidance [31]) to 
the effective use of NCAs to drive improvement in local 
practice. This research should be guided by NCAs, A&F, 
Improvement and Implementation Science literature.

Conclusions
Although many resources are invested worldwide to 
conduct NCAs, variable evidence on their effectiveness 
persists. Front line staff involved in the NAIF 2017 A&F 
process observed some behavioural changes following 
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the audit, but they also reported that the use of struc-
tured QI methods to guide improvement initiatives was 
poor.

While there are some features of the A&F process that 
were particularly valued such as the color-coded visual 
format and the benchmark of performances, there are 
some aspects that are considered important to the effec-
tive use of NCAs feedback to improve local practice 
which can be improved. In particular, continuous feed-
back based on data which are perceived as credible, sup-
portive and QI-oriented organisational culture and the 
introduction of QI training in the curricula of all health-
care professionals could lead to a greater use of NCAs to 
drive local change.

To make the most of NCAs feedback to improve clini-
cal practice, NCAs should not be seen as isolated inter-
ventions, but should be fully embedded and integrated in 
the QI strategic and operational plans of NHS trusts. This 
would entail improving long, medium- and short-term 
planning of infrastructures, resources, activities, roles 
and training as well as integrating NCAs processes (data 
collection, feedback, actions following improvement), 
data and training with the Trust’s broader QI strategy 
and operations.

Research and insights from Improvement and Imple-
mentation Science literature could be used alongside 
findings from A&F and NCAs literature to explain the 
complex mechanisms underlying the use of NCAs to 
improve local practice.

List of abbreviations
A&F	� Audit and Feedback
COREQ	� Consolidated criteria for reporting qualitative research
FFFAP	� Falls and Fragility Fracture Audit Programme
FIT	� Feedback Intervention Theory
FLS-DB	� Fracture Liaison Service Database
HQIP	� Healthcare Quality Improvement Partnership
KPIs	� Key performance indicators
IRAS	� Integrated Research Application System
ICEBeRG	� Improved Clinical Effectiveness through Behavioural Research 

Group
MFRA	� multi-factorial falls risk assessment
NAIF	� National Audit of Inpatient Falls
NCA	� National Clinical Audit
NCAPOP	� National Clinical Audit and Patient Outcomes Programme
NHFD	� National Hip Fracture Database
NHS	� National Health Service
NHSI	� National Health Service Improvement
NICE	� National Institute for Clinical Excellence
NIHR	� National Institute for Health and Care Research
PDSA	� Plan-Do-Study-Act
QI	� Quality Improvement
RCP	� Royal College of Physicians
UK	� United Kingdom
USA	� United States of America

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-023-09334-6.

Additional file 1: Consolidated criteria for reporting qualitative studies 
(COREQ): 32-item checklist

Additional file 2: Interview Guide

Acknowledgements
We would like to thank the National Audit of Inpatient Falls (NAIF) project 
management team and advisory group who provided information about the 
nature of the snapshot audits, which influenced the development of interview 
topic guides.

Authors’ contributions
JR, JW and GA conceived the study, and jointly contributed to the study 
design and development of the interview guide. GA conducted the 
interviews, analysed the data, and wrote the first draft manuscript. All authors 
contributed to the refinement, conceptualization and interpretation of 
findings. All authors provided editorial and intellectual input, contributed to 
subsequent revisions and approved the final manuscript.

Funding
The study was funded by the Falls and Fragility Fracture Audit Programme. 
This report is independent research supported by the National Institute 
for Health and Care Research Applied Research Collaboration Northwest 
London. The views expressed in this publication are those of the authors 
and not necessarily those of the National Institute for Health Research or the 
Department of Health and Social Care.

Data Availability
The datasets used and analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was reviewed and approved by the NHS Health Research Authority 
(IRAS project ID 236594) and has been included in the NIHR Clinical Research 
Network Portfolio. All participants were provided with an information 
sheet detailing the objectives of the study and their rights as participants. 
Written informed consent was obtained from each participant prior to their 
involvement, with participants being informed of their right to decline to take 
part and/or leave at any time.

Consent for publication
Not applicable.

Competing interests
JW is Clinical lead for National Audit of Inpatient Falls from 2018. Other authors 
have no competing interests.

Received: 3 October 2022 / Accepted: 23 March 2023

References
1.	 Johnston G, Crombie IK, Alder EM, Davies HTO, Millard A. Reviewing audit: 

barriers and facilitating factors for effective clinical audit. BMJ Quality & Safety. 
2000 Mar 1;9(1):23–36.

2.	 Foy R, Skrypak M, Alderson S, Ivers NM, McInerney B, Stoddart J, et al. Revital-
ising audit and feedback to improve patient care. BMJ. 2020 Feb;27:368:m213.

3.	 Brown B, Gude WT, Blakeman T, van der Veer SN, Ivers N, Francis JJ et al. 
Clinical Performance Feedback Intervention Theory (CP-FIT): a new theory for 
designing, implementing, and evaluating feedback in health care based on a 
systematic review and meta-synthesis of qualitative research. Implement Sci. 
2019 Apr 26;14(1):40.

4.	 McVey L, Alvarado N, Keen J, Greenhalgh J, Mamas M, Gale C, et al. Institu-
tional use of National Clinical Audits by healthcare providers. J Eval Clin Pract. 
2021 Feb;27(1):143–50.

http://dx.doi.org/10.1186/s12913-023-09334-6
http://dx.doi.org/10.1186/s12913-023-09334-6


Page 15 of 17Antonacci et al. BMC Health Services Research          (2023) 23:393 

5.	 Sykes M, Thomson R, Kolehmainen N, Allan L, Finch T. Impetus to change: a 
multi-site qualitative exploration of the national audit of dementia. Imple-
ment Sci. 2020 Jun;17(1):45.

6.	 Khan T, Alderson S, Francis JJ, Lorencatto F, Grant-Casey J, Stanworth SJ, et al. 
Repeated analyses of national clinical audit reports demonstrate improve-
ments in feedback methods. Implement Sci Commun. 2020 Nov;25(1):106.

7.	 Colquhoun HL, Carroll K, Eva KW, Grimshaw JM, Ivers N, Michie S et al. Inform-
ing the research agenda for optimizing audit and feedback interventions: 
results of a prioritization exercise. BMC Medical Research Methodology. 2021 
Jan 13;21(1):20.

8.	 Willis TA, Wood S, Brehaut J, Colquhoun H, Brown B, Lorencatto F et al. Oppor-
tunities to improve the impact of two national clinical audit programmes: a 
theory-guided analysis. Implementation Science Communications. 2022 Mar 
21;3(1):32.

9.	 Wright-Hughes A, Willis TA, Wilson S, Weller A, Lorencatto F, Althaf M, et al. 
A randomised fractional factorial screening experiment to predict effective 
features of audit and feedback. Implement Sci. 2022 May;26(1):34.

10.	 Gould NJ, Lorencatto F, During C, Rowley M, Glidewell L, Walwyn R, Michie S, 
Foy R, Stanworth SJ, Grimshaw JM, Francis JJ. How do hospitals respond to 
feedback about blood transfusion practice? A multiple case study investiga-
tion. PloS one. 2018 Nov 1;13(11):e0206676.

11.	 Robinson MB, Thompson E, Black NA. Why is evaluation of the cost effective-
ness of audit so difficult? The example of thrombolysis for suspected acute 
myocardial infarction. Qual Health Care. 1998 Mar;7(1):19–26.

12.	 Buxton MJ. Achievements of audit in the NHS. Qual Health Care. 1994 
Jun;3(Suppl):31–4.

13.	 Allwood D, Engaging Clinicians in Quality Improvement through National 
Clinical Audit. Healthcare Quality Improvement Partnership. 2014. https://
www.hqip.org.uk/wp-content/uploads/2018/02/engaging-clinicians-in-qi-
through-national-clinical-audit.pdf. Accessed 28 Apr 2022.

14.	 Sinha S, Prioritisation of metrics from National Clinical Audits and Clinical 
Outcome Review Programmes. Healthcare Quality Improvement Partnership. 
2015. https://www.hqip.org.uk/wp-content/uploads/2018/02/maximising-
ncapop-data-for-cqc-inspections-prioritisation-of-metrics-report.pdf. 
Accessed 28 Apr 2022.

15.	 Stewart K, Bray B, Buckingham R. Improving quality of care through national 
clinical audit. Future Hosp J. 2016 Oct;3(3):203–6.

16.	 Redfern-Tofts D. The Health Foundation, Insight research programme. 
Unlocking the power of audits and registries [Blog post]. 2018. https://www.
health.org.uk/blogs/insight-research-programme-unlocking-the-power-of-
audits-and-registries. Accessed 28 Apr 2022.

17.	 Schofield J, Jenkins J. How to Implement Local Changes from National 
Clinical Audit – A Guide for Audit Professionals in Healthcare Organisations. 
2012. Healthcare Quality Improvement Partnership. https://doczz.net/
doc/6492105/how-to-implement-local-changes-from-national-clinical-aud.... 
Accessed 28 Apr 2022.

18.	 Taylor A, Neuburger J, Walker K, Cromwell D, Groene O. How is feedback from 
national clinical audits used? Views from English National Health Service trust 
audit leads. J Health Serv Res Policy. 2016 Apr 1;21(2):91–100.

19.	 Alvarado N, McVey L, Greenhalgh J, Dowding D, Mamas M, Gale C et al. 
Exploring variation in the use of feedback from national clinical audits: a real-
ist investigation. BMC Health Services Research. 2020 Sep 11;20(1):859.

20.	 van der Veer SN, de Keizer NF, Ravelli ACJ, Tenkink S, Jager KJ. Improving 
quality of care. A systematic review on how medical registries provide 
information feedback to health care providers. Int J Med Inform. 2010 
May;79(5):305–23.

21.	 D’Lima DM, Moore J, Bottle A, Brett SJ, Arnold GM, Benn J. Developing 
effective feedback on quality of anaesthetic care: what are its most valuable 
characteristics from a clinical perspective? J Health Serv Res Policy. 2015 
Jan;20(1 Suppl):26–34.

22.	 Bradley E, Holmboe E, Mattera J, Roumanis S, Radford M, Krumholz H. Data 
feedback efforts in quality improvement: lessons learned from US hospitals. 
Qual Saf Health Care. 2004 Feb;13(1):26–31.

23.	 Ivers NM, Grimshaw JM, Jamtvedt G, Flottorp S, O’Brien MA, French SD, et al. 
Growing literature, Stagnant Science? Systematic review, Meta-regression 
and cumulative analysis of audit and feedback interventions in Health Care. J 
Gen Intern Med. 2014 Nov;29(11):1534–41.

24.	 Ivers N, Jamtvedt G, Flottorp S, Young JM, Odgaard-Jensen J, French SD 
et al. Audit and feedback: effects on professional practice and healthcare 
outcomes.Cochrane Database Syst Rev. 2012 Jun13;(6):CD000259.

25.	 Foy R, Eccles MP, Jamtvedt G, Young J, Grimshaw JM, Baker R. What do we 
know about how to do audit and feedback? Pitfalls in applying evidence 
from a systematic review.BMC Health Serv Res. 2005 Jul13;5:50.

26.	 Mugford M, Banfield P, O’Hanlon M. Effects of feedback of information on 
clinical practice: a review.BMJ. 1991 Aug17;303(6799):398–402.

27.	 Jamtvedt G, Young JM, Kristoffersen DT, O’Brien MA, Oxman AD. Audit 
and feedback: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev. 2006 Apr19;(2):CD000259.

28.	 Ivers NM, Sales A, Colquhoun H, Michie S, Foy R, Francis JJ, et al. No more 
‘business as usual’ with audit and feedback interventions: towards an agenda 
for a reinvigorated intervention. Implement Sci. 2014 Jan;17(1):14.

29.	 Grimshaw JM, Thomas RE, Maclennan G, Fraser C, Ramsay CR, Vale L, et al. 
Effectiveness and efficiency of guideline dissemination strategies. Health 
Technol Assess. 2004;8(6):1–84.

30.	 Jamtvedt G, Young JM, Kristoffersen DT, O’Brien MA, Oxman AD. Does telling 
people what they have been doing change what they do? A systematic 
review of the effects of audit and feedback. BMJ Quality & Safety. 2006 Dec 
1;15(6):433–6.

31.	 Rawlins M. Principles for best practice in clinical audit. Abingdon (UK): Rad-
cliffe Publishing; 2002.

32.	 Grol RPTM, Bosch MC, Hulscher MEJL, Eccles MP, Wensing M. Planning and 
Studying Improvement in Patient Care: The Use of Theoretical Perspectives. 
The Milbank Quarterly. 2007 Mar 1;85(1):93–138.

33.	 Colquhoun HL, Carroll K, Eva KW, Grimshaw JM, Ivers N, Michie S, et al. 
Advancing the literature on designing audit and feedback interventions: 
identifying theory-informed hypotheses. Implement Sci. 2017 Sep;29(1):117.

34.	 Cooke LJ, Duncan D, Rivera L, Dowling SK, Symonds C, Armson H. The Calgary 
Audit and Feedback Framework: a practical, evidence-informed approach for 
the design and implementation of socially constructed learning interven-
tions using audit and group feedback. Implement Sci. 2018 Oct;30(1):136.

35.	 Michie S, Johnston M, Abraham C, Lawton R, Parker D, Walker A. Making 
psychological theory useful for implementing evidence based practice: a 
consensus approach. BMJ Quality & Safety. 2005 Feb 1;14(1):26–33.

36.	 Hysong SJ. Meta-analysis: audit and feedback features impact effectiveness 
on care quality. Med Care. 2009 Mar;47(3):356–63.

37.	 Colquhoun H, Michie S, Sales A, Ivers N, Grimshaw JM, Carroll K, et al. Report-
ing and design elements of audit and feedback interventions: a secondary 
review. BMJ Qual Saf. 2017 Jan;26(1):54–60.

38.	 The Improved Clinical Effectiveness through Behavioural Research Group 
(ICEBeRG). Designing theoretically-informed implementation interventions. 
Implement Sci. 2006 Feb;23(1):4.

39.	 Brehaut JC, Colquhoun HL, Eva KW, Carroll K, Sales A, Michie S, et al. Practice 
feedback interventions: 15 suggestions for optimizing effectiveness. Ann 
Intern Med. 2016 Mar;15(6):435–41.

40.	 Reed JE, Green S, Howe C. Translating evidence in complex systems: a com-
parative review of implementation and improvement frameworks. Int J Qual 
Health Care. 2019 Apr 1;31(3):173–82.

41.	 Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into practice: a 
consolidated framework for advancing implementation science. Implement 
Sci. 2009 Aug;7(1):50.

42.	 Reed JE, Howe C, Doyle C, Bell D. Successful Healthcare Improvements From 
Translating Evidence in complex systems (SHIFT-Evidence): simple rules to 
guide practice and research. International Journal for Quality in Health Care. 
2019 Apr 1;31(3):238–44.

43.	 Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of inno-
vations in Service Organizations: systematic review and recommendations. 
Milbank Q. 2004;82(4):581–629.

44.	 Kaplan HC, Provost LP, Froehle CM, Margolis PA. The Model for Understanding 
Success in Quality (MUSIQ): building a theory of context in healthcare quality 
improvement.BMJ Quality & Safety. 2011 Jan 1;bmjqs-2011-000010.

45.	 Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health 
promotion interventions: the RE-AIM framework. Am J Public Health. 1999 
Sep;89(9):1322–7.

46.	 Harvey G, Kitson A. PARIHS revisited: from heuristic to integrated framework 
for the successful implementation of knowledge into practice. Implement 
Sci. 2016 Mar;10(1):33.

47.	 Davis DA, Mazmanian PE, Fordis M, Van Harrison R, Thorpe KE, Perrier L. 
Accuracy of physician self-assessment compared with observed measures of 
competence: a systematic review. JAMA. 2006 Sep;6(9):1094–102.

https://www.hqip.org.uk/wp-content/uploads/2018/02/engaging-clinicians-in-qi-through-national-clinical-audit.pdf
https://www.hqip.org.uk/wp-content/uploads/2018/02/engaging-clinicians-in-qi-through-national-clinical-audit.pdf
https://www.hqip.org.uk/wp-content/uploads/2018/02/engaging-clinicians-in-qi-through-national-clinical-audit.pdf
https://www.hqip.org.uk/wp-content/uploads/2018/02/maximising-ncapop-data-for-cqc-inspections-prioritisation-of-metrics-report.pdf
https://www.hqip.org.uk/wp-content/uploads/2018/02/maximising-ncapop-data-for-cqc-inspections-prioritisation-of-metrics-report.pdf
https://www.health.org.uk/blogs/insight-research-programme-unlocking-the-power-of-audits-and-registries
https://www.health.org.uk/blogs/insight-research-programme-unlocking-the-power-of-audits-and-registries
https://www.health.org.uk/blogs/insight-research-programme-unlocking-the-power-of-audits-and-registries
https://doczz.net/doc/6492105/how-to-implement-local-changes-from-national-clinical-aud
https://doczz.net/doc/6492105/how-to-implement-local-changes-from-national-clinical-aud


Page 16 of 17Antonacci et al. BMC Health Services Research          (2023) 23:393 

48.	 Hysong SJ, Best RG, Pugh JA. Audit and feedback and clinical practice 
guideline adherence: making feedback actionable. Implement Sci. 2006 
Apr;28(1):9.

49.	 Locke EA, Latham GP. Building a practically useful theory of goal setting and 
task motivation. A 35-year odyssey. Am Psychol. 2002 Sep;57(9):705–17.

50.	 Sniehotta FF. Towards a theory of intentional behaviour change: plans, plan-
ning, and self-regulation. Br J Health Psychol. 2009 May;14(Pt 2):261–73.

51.	 Kluger AN, DeNisi A. The effects of feedback interventions on performance: 
a historical review, a meta-analysis, and a preliminary feedback intervention 
theory. Psychol Bull. 1996;119(2):254–84.

52.	 Wollersheim H, Hermens R, Hulscher M, Braspenning J, Ouwens M, Schouten 
J, et al. Clinical indicators: development and applications. Neth J Med. 2007 
Jan;65(1):15–22.

53.	 Benn J, Arnold G, Wei I, Riley C, Aleva F. Using quality indicators in anaesthe-
sia: feeding back data to improve care. Br J Anaesth. 2012 Jul;109(1):80–91.

54.	 Colquhoun HL, Brehaut JC, Sales A, Ivers N, Grimshaw J, Michie S, et al. A sys-
tematic review of the use of theory in randomized controlled trials of audit 
and feedback. Implement Sci. 2013 Jun;10(1):66.

55.	 Davies P, Walker AE, Grimshaw JM. A systematic review of the use of theory 
in the design of guideline dissemination and implementation strategies and 
interpretation of the results of rigorous evaluations. Implement Sci. 2010 
Feb;9(1):14.

56.	 Catlow J, Bhardwaj-Gosling R, Sharp L, Rutter MD, Sniehotta FF. Using a dark 
logic model to explore adverse effects in audit and feedback: a qualita-
tive study of gaming in colonoscopy. BMJ Qual Saf [Internet]. 2021 Dec 9 
[cited 2022 Aug 4]; Available from: https://qualitysafety.bmj.com/content/
early/2021/12/09/bmjqs-2021-013588

57.	 Tuti T, Nzinga J, Njoroge M, Brown B, Peek N, English M et al. A systematic 
review of electronic audit and feedback: intervention effectiveness and use 
of behaviour change theory. Implementation Science. 2017 May 12;12(1):61.

58.	 Van Den Bulck S, Spitaels D, Vaes B, Goderis G, Hermens R, Vankrunkelsven P. 
The effect of electronic audits and feedback in primary care and factors that 
contribute to their effectiveness: a systematic review. International Journal for 
Quality in Health Care. 2020 Dec 1;32(10):708–20.

59.	 National Audit of Inpatient Falls (NAIF). Royal College of Physicians. https://
www.rcplondon.ac.uk/projects/national-audit-inpatient-falls-naif. Accessed 
13 Sept 2022.

60.	 Eisenhardt KM, Graebner ME. Theory Building From Cases: Opportunities And 
Challenges.ACAD MANAGE J. 2007 Feb1;50(1):25–32.

61.	 Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Inter-
national Journal for Quality in Health Care. 2007 Dec 1;19(6):349–57.

62.	 NHS Improvement. The incidence and costs of inpatient falls in hospitals. 
2017. https://improvement.nhs.uk/resources/incidence-and-costs-inpatient-
falls-hospitals/. Accessed 28 Apr 2022.

63.	 Royal College of Physicians Falls and Fragility Fracture Audit Programme. 
National Hip Fracture Database (NHFD) report 2018. RCP. 2018. https://www.
rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-nhfd-
annual-report-2018. Accessed 28 Apr 2022.

64.	 Cameron ID, Gillespie LD, Robertson MC, Murray GR, Hill KD, Cumming RG 
et al. Interventions for preventing falls in older people in care facilities and 
hospitals. Cochrane Database Syst Rev. 2012 Dec 12;12:CD005465.

65.	 National Institute for Health and Care Excellence (NICE). Falls in older people: 
assessing risk and prevention. Clinical guideline. NICE. 2013. https://www.
nice.org.uk/guidance/cg161. Accessed 28 Apr 2022.

66.	 Royal College of Physicians Falls and Fragility Fracture Audit Programme. 
National Hip Fracture Database (NHFD) report 2017. RCP. 2017. https://www.
rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-annual-
report-2017. Accessed 28 Apr 2022.

67.	 Onwuegbuzie A, Leech N. Sampling Designs in Qualitative Research: Mak-
ing the Sampling Process More Public. The Qualitative Report. 2007 Jun 
1;12(2):238–54.

68.	 Glaser BG. The constant comparative method of qualitative analysis. Soc 
Probl. 1965;12(4):436–45.

69.	 Power M, Stewart K, Brotherton A. What is the NHS Safety Thermometer? Clin 
Risk. 2012 Sep;18(5):163–9.

70.	 Watling C, Driessen E, van der Vleuten CPM, Vanstone M, Lingard L. Beyond 
individualism: professional culture and its influence on feedback. Med Educ. 
2013;47(6):585–94.

71.	 Watling C, Driessen E, van der Vleuten CPM, Lingard L. Learning from clinical 
work: the roles of learning cues and credibility judgements. Med Educ. 
2012;46(2):192–200.

72.	 Livorsi DJ, Goedken CC, Sauder M, Vander Weg MW, Perencevich EN, Reis-
inger HS. Evaluation of Barriers to Audit-and-Feedback Programs That Used 
Direct Observation of Hand Hygiene Compliance: A Qualitative Study. JAMA 
Network Open. 2018 Oct 12;1(6):e183344.

73.	 Gude WT, Brown B, van der Veer SN, Colquhoun HL, Ivers NM, Brehaut JC, 
et al. Clinical performance comparators in audit and feedback: a review of 
theory and evidence. Implement Sci. 2019 Apr;24(1):39.

74.	 Kinicki AJ, Prussia GE, Wu BJ, McKee-Ryan FM. A covariance structure analysis 
of employees’ response to performance feedback. J Appl Psychol. 2004 
Dec;89(6):1057–69.

75.	 Hysong S, Best R, Pugh J. Clinical Practice Guideline Implementation Strategy 
Patterns in Veterans Affairs Primary Care Clinics. Health services research. 
2007 Mar 1;42:84–103.

76.	 Hysong SJ, Best RG, Pugh JA, Moore FI. Not of one mind: Mental Models of 
Clinical Practice Guidelines in the Veterans Health Administration. Health Serv 
Res. 2005;40(3):829–48.

77.	 Antonacci G, Reed JE, Lennox L, Barlow J. The use of process mapping in 
healthcare quality improvement projects.Health Serv Manage Res. 2018 Apr 
30;0951484818770411.

78.	 Reed JE, Card AJ. The problem with Plan-Do-Study-Act cycles. BMJ Qual Saf. 
2016 Mar 1;25(3):147–52.

79.	 Wilcock P, Lewis A. Putting improvement at the heart of health care: medical 
students need to learn continuous quality improvement skills as core skills. 
BMJ. 2002 Sep;28(7366):670–1.

80.	 Goldman J, Wong BM. Nothing soft about ‘soft skills’: core competencies in 
quality improvement and patient safety education and practice. BMJ Qual 
Saf. 2020 Aug 1;29(8):619–22.

81.	 Thor J, Lundberg J, Ask J, Olsson J, Carli C, Härenstam KP et al. Application of 
statistical process control in healthcare improvement: systematic review. BMJ 
Quality & Safety. 2007 Oct 1;16(5):387–99.

82.	 Antonacci G, Lennox L, Barlow J, Evans L, Reed J. Process mapping in 
healthcare: a systematic review. BMC Health Services Research. 2021 Apr 
14;21(1):342.

83.	 Nembhard IM. Learning and improving in Quality Improvement Collabora-
tives: which collaborative features do participants Value Most? Health Serv 
Res. 2009;44(2p1):359–78.

84.	 Nadeem E, Olin SS, Hill LC, Hoagwood KE, Horwitz SM. Understanding the 
components of Quality Improvement Collaboratives: a systematic literature 
review. Milbank Q. 2013;91(2):354–94.

85.	 Brandrud AS, Schreiner A, Hjortdahl P, Helljesen GS, Nyen B, Nelson EC. Three 
success factors for continual improvement in healthcare: an analysis of the 
reports of improvement team members. BMJ Quality & Safety. 2011 Mar 
1;20(3):251–9.

86.	 Zamboni K, Baker U, Tyagi M, Schellenberg J, Hill Z, Hanson C. How and under 
what circumstances do quality improvement collaboratives lead to better 
outcomes? A systematic review.Implementation Sci. 2020 May4;15(1):27.

87.	 Sykes M, O’Halloran E, Mahon L, McSharry J, Allan L, Thomson R, et al. Enhanc-
ing national audit through addressing the quality improvement capabilities 
of feedback recipients: a multi-phase intervention development study. Pilot 
and Feasibility Studies. 2022 Jul;8(1):143.

88.	 Ursprung R, Gray JE, Edwards WH, Horbar JD, Nickerson J, Plsek P, et al. Real 
time patient safety audits: improving safety every day. Qual Saf Health Care. 
2005 Aug;14(4):284–9.

89.	 Bowie P, Cooke S, Lo P, McKay J, Lough M. The assessment of criterion audit 
cycles by external peer review - when is an audit not an audit. J Eval Clin 
Pract. 2007 Jun 1;13(3):352–7.

90.	 McKay J, Bowie P, Lough M. Variations in the ability of general medical practi-
tioners to apply two methods of clinical audit: a five-year study of assessment 
by peer review. J Eval Clin Pract. 2006;12(6):622–9.

91.	 Bowie P, Bradley N, Rushmer R. Clinical audit and quality improvement - Time 
for a rethink? Journal of evaluation in clinical practice.2010 Nov1;18:42–8.

92.	 Leape LL, Rogers G, Hanna D, Griswold P, Federico F, Fenn CA, et al. Develop-
ing and implementing new safe practices: voluntary adoption through 
statewide collaboratives. Qual Saf Health Care. 2006 Aug;15(4):289–95.

93.	 Black N, Thompson E. Obstacles to medical audit: british doctors speak. Soc 
Sci Med. 1993 Apr;36(7):849–56.

94.	 Rushmer R, Davies HTO. Unlearning in health care. BMJ Quality & Safety. 2004 
Dec 1;13(suppl 2):ii10–5.

95.	 Smith HE, Russell GI, Frew AJ, Dawes PT. Medical audit: the differing perspec-
tives of managers and clinicians. J R Coll Physicians Lond. 1992 Apr;26(2):177.

https://qualitysafety.bmj.com/content/early/2021/12/09/bmjqs
https://qualitysafety.bmj.com/content/early/2021/12/09/bmjqs
https://www.rcplondon.ac.uk/projects/national-audit-inpatient-falls-naif
https://www.rcplondon.ac.uk/projects/national-audit-inpatient-falls-naif
https://improvement.nhs.uk/resources/incidence-and-costs-inpatient-falls-hospitals/
https://improvement.nhs.uk/resources/incidence-and-costs-inpatient-falls-hospitals/
https://www.rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-nhfd-annual-report-2018
https://www.rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-nhfd-annual-report-2018
https://www.rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-nhfd-annual-report-2018
https://www.nice.org.uk/guidance/cg161
https://www.nice.org.uk/guidance/cg161
https://www.rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-annual-report-2017
https://www.rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-annual-report-2017
https://www.rcplondon.ac.uk/projects/outputs/national-hip-fracture-database-annual-report-2017


Page 17 of 17Antonacci et al. BMC Health Services Research          (2023) 23:393 

96.	 Sutherland K, Dawson S. Power and quality improvement in the new 
NHS: the roles of doctors and managers. Qual Health Care. 1998 Dec;7 
Suppl:16–23.

97.	 Miles A, Bentley P, Polychronis A, Price N, Grey J. Clinical audit in the National 
Health Service: fact or fiction? J Eval Clin Pract. 1996 Feb;2(1):29–35.

98.	 Davies H, Powell A, Rushmer R. Healthcare professionals’ views on clini-
cian engagement in quality improvement. A literature review. The Health 
Foundation. 2007. https://www.health.org.uk/publications/healthcare-
professionals%E2%80%99-views-on-clinician-engagement-in-quality-
improvement. Accessed 28 Apr 2022.

99.	 Boyle A, Keep J. Clinical audit does not work, is quality improvement any bet-
ter? Br J Hosp Med. 2018 Sep;2(9):508–10.

100.	 Øvretveit JC, Shekelle PG, Dy SM, McDonald KM, Hempel S, Pronovost P, et al. 
How does context affect interventions to improve patient safety? An assess-
ment of evidence from studies of five patient safety practices and proposals 
for research. BMJ Qual Saf. 2011 Jul;1(7):604–10.

101.	 Chaillet N, Dubé E, Dugas M, Audibert F, Tourigny C, Fraser WD, et al. 
Evidence-based strategies for implementing guidelines in obstetrics: a 
systematic review. Obstet Gynecol. 2006 Nov;108(5):1234–45.

102.	 Veloski J, Boex JR, Grasberger MJ, Evans A, Wolfson DB. Systematic review of 
the literature on assessment, feedback and physicians’ clinical performance: 
BEME Guide No. 7. Med Teach. 2006 Mar;28(2):117–28.

103.	 de Vos M, Graafmans W, Kooistra M, Meijboom B, Van Der Voort P, Westert G. 
Using quality indicators to improve hospital care: a review of the literature. Int 
J Qual Health Care. 2009 Apr;21(2):119–29.

104.	 Alvero AM, Bucklin BR, Austin J. An Objective Review of the Effectiveness and 
Essential Characteristics of Performance Feedback in Organizational Settings 
(1985–1998). Journal of Organizational Behavior Management. 2001 Feb 
1;21(1):3–29.

105.	 Ilgen DR, Fisher CD, Taylor MS. Consequences of individual feedback on 
behavior in organizations. J Appl Psychol. 1979;64(4):349–71.

106.	 Aita M, Zanier L, Rijavec E, Merlo V, Menis J, Della Mea V, Deroma L, Donato 
R, Puglisi F, Fasola G. Toward incident reporting (IR) systems: A safety culture 
survey within the oncology network of a northern Italian region.Journal of 
Clinical Oncology. 2009 May 20;27(15_suppl):e17527.

107.	 Torjesen I. National audit shows improvements in hospital care of hip fracture 
patients. BMJ. 2011 Jul;13:343:d4468.

108.	 Larsson S, Lawyer P, Garellick G, Lindahl B, Lundström M. Use of 13 Disease 
Registries in 5 countries demonstrates the potential to use Outcome Data to 
improve Health Care’s value. Health Aff. 2012 Jan;31(1):220–7.

109.	 Bridgewater B, Grayson AD, Brooks N, Grotte G, Fabri BM, Au J et al. Has the 
publication of cardiac surgery outcome data been associated with changes 
in practice in northwest England: an analysis of 25 730 patients undergo-
ing CABG surgery under 30 surgeons over eight years. Heart. 2007 Jun 
1;93(6):744–8.

110.	 Birkhead JS, Walker L, Pearson M, Weston C, Cunningham AD, Rickards AF. 
Improving care for patients with acute coronary syndromes: initial results 
from the National Audit of Myocardial Infarction Project (MINAP). Heart. 2004 
Sep 1;90(9):1004–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.health.org.uk/publications/healthcare-professionals%E2%80%99-views-on-clinician-engagement-in-quality-improvement
https://www.health.org.uk/publications/healthcare-professionals%E2%80%99-views-on-clinician-engagement-in-quality-improvement
https://www.health.org.uk/publications/healthcare-professionals%E2%80%99-views-on-clinician-engagement-in-quality-improvement

	﻿How do healthcare providers use national audit data for improvement?
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting
	﻿Ethical considerations
	﻿Participant sampling and recruitment
	﻿Data collection
	﻿Data analysis

	﻿Results
	﻿Report features, local feedback characteristics and actions undertaken following the feedback
	﻿Reported changes in local practice following the NCA feedback

	﻿Discussion
	﻿Implications
	﻿Strengths and limitations
	﻿Further research

	﻿Conclusions
	﻿References


