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ABSTRACT
Background: National clinical audits (NCA) are well established in England, but little is known about how their output is used by professionals, and whether and how their impact could be enhanced.
Methods: We conducted a mixed-methods study with the primary recipients of four national cancer audits. 274 (45%) local audit leads completed a questionnaire, and 32 participated in an interview. Our questions focused on how the audits were used and whether barriers existed to using the audits for local service improvement. We described variation in questionnaire responses between the audits using chi-squared tests. Results are reported as percentages with their 95% confidence intervals (CIs). Qualitative data were analysed using Framework analysis.
Results: More than 90% of survey respondents believed that the audit findings were relevant to their clinical work and interviewees described how they used the audits for a range of purposes. 42% of survey respondents said they had changed their clinical practice and 56% had implemented service improvements in response to the audits. The degree of change differed between the four audits, evident in both the questionnaire and the interview data. In the interviews, two recurring barriers emerged: (1) the importance of data quality, which in turn influenced the perceived relevance and validity of the audit data and therefore the ability to make changes based on it; (2) the need for clear presentation of benchmarked local performance data. The perceived authority and credibility of the professional bodies supporting the audits was a key factor underpinning the use of the audit findings.
Conclusion: National cancer audit and feedback is used to improve services, but their impact could be enhanced by improving the data quality and relevance of feedback.

INTRODUCTION
National Clinical Audits (NCAs) are a well-established tool to stimulate quality improvement in the National Health Service. The National Clinical Audit and Patient Outcomes Programme, managed by the Healthcare Quality Improvement Partnership, is currently implementing 28 National Clinical Audits.1 By measuring local performance, assessing compliance on the process and delivery of care against evidence-based standards and providing feedback it is expected that audit and feedback will prompt local service improvements. This process is termed the ‘audit cycle’. Whether the audit cycle is completed and improvements are made by the professionals who read them remains uncertain, and it is not known how best to design national clinical audits to achieve this aim. 
Kluger and deNisi proposed a model for understanding audit and feedback, called Feedback Intervention Theory (FIT).2 It suggests there are three factors that determine whether people are likely to turn their attention to the feedback that they receive: Characteristics of the feedback (content, format and frequency), the nature of the task performed, and situational or personality variables. The focus of this study is on feedback characteristics, as it is the key characteristic that can be manipulated by National Clinical Audit
There is mixed evidence from controlled trials showing that local audit can be effective in improving care, but it appears to be more effective when accompanied by explicit and measurable targets and an implementation strategy.3-5 There is also some evidence from self-reported views on the design and value of local audit output,6-9 and the implementation of local and regional audit recommendations.10-13 These conclude on the whole that local audit and feedback are viewed positively and may lead to some improvements. 
However, national clinical audits have characteristics in addition to local data collection and feedback.  These can include national comparative data for benchmarking of local practice and performance; detailed analysis and feedback from a professional body or government; publically available findings; and national monitoring or regulation, all of which are designed to prompt behavioural and organisational change.1,14 
Several national audits have documented improvements in patients’ care since their introduction,15-18 but a systematic review of the effectiveness of medical registries found that results were heterogeneous.19 The review did find that multifaceted approaches to quality improvement, such as educational meetings on the interpretation of the feedback, were more successful than single approaches, and processes of care measures tended to have greater positive influence than outcome measures. However, there is still a lack of evidence on the mechanisms of improvement and on local responses to national audit. 

This study sought to probe deeper into understanding perceptions of whether national clinical audits can be effective and how their impact can be enhanced. Due to the author´s involvement in implementing National Clinical Audit, key interests of this study were to gather information on the scope and content of audit reports, their periodicity and the format of the audit output, gaining an understanding of the pathways for their local dissemination, and insight into the relevance of audit recommendations and potential barriers to their implementation. Specifically, we pursued three research questions: Firstly, what is the perceived potential usefulness of national cancer audits and their feedback? Secondly, how is published feedback actually used to improve local services? Thirdly, what are the main perceived barriers to acting on feedback for improvement?

METHODS
Study design and setting 
We used a mixed-methods explanatory sequential design, comprised of quantitative and qualitative components.20 The study was conducted between April and September 2014.
National cancer audits

This study focused on the National Oesophago-Gastric Cancer Audit (NOGCA),21 National Bowel Cancer Audit (NBOCAP),22 National Head and Neck Cancer Audit (DAHNO)23 and the National Lung Cancer Audit (NLCA).24 These audits were chosen because they were well established and shared characteristics due to their common focus on cancer, while at the same time they differed in scope, output and maturity [Table 1]. 
The audits report outcomes by NHS trusts, which are clusters of hospitals with shared management,25 Cancer Networks, and national figures. NOGCA, NBOCAP and DAHNO introduced consultant level reporting at the time of the study. At the time of the study, these four National Clinical Audits in the field of cancer (a fifth national cancer audit, the National Prostate Cancer Audit, released its first Annual Report in November 2014), covered more than a third of all deaths from cancer in the UK. 
Table 1 Description of the national cancer audits at time of data collection [NOGCA, NBOCAP, NLCA all 2013; DAHNO 2012]. 

Data collection 
The study questionnaire was developed based on previous research on audit and feedback.2-4,6-8,11,18,26 It focused on views on the content of the audit output; and the purpose, impact and barriers to using audit and feedback. Items were presented as 5-point Likert scales, with ‘strongly agree’ to ‘strongly disagree’, and ‘very important’ to ‘of little importance’, including a ‘not applicable’ where appropriate.
Total population sampling was used for the questionnaire and the same questionnaire was sent to contacts from all four audits. The Health and Social Care Information Centre (HSCIC) maintains lists of audit contact leads for each of the four national cancer audits, with a contact lead for each English National Health Service (NHS) trust and foundation trust. Contact leads include clinical and non-clinical professionals, as described in table 2. Each of these leads was sent the electronic questionnaire (n=144 for NOGCA, n=144 for NBOCAP, n=145 for DAHNO, and n=174 for NLCA) by HSCIC administrators via an email link in April 2014. Data collection was completed 5 weeks later. In order to maximise response rate, four reminder emails were sent. The questionnaire was anonymous but survey respondents could volunteer to be interviewed.

A convenience sample of all volunteers were interviewed to probe further into the general survey responses and better understand why the survey responses were selected. An interview guide was developed, focusing on two key areas, based on the questionnaire: (i) probing views on the design of the audit output and (ii) use of the audit [Annex]. Questionnaire responses were studied prior to the interviews to allow for specific probing. Interviews were conducted via telephone from private offices and were recorded. Interviews lasted on average 30 minutes. There were three interviewers, two of whom were trained over the course of the day on the topic and interview guide by the main interviewer. The main interviewer checked the other interviewers’ transcripts throughout to ensure a consistent approach. 

Analysis
Questionnaire response data were dichotomised into positive responses (“agree/strongly agree” and “important/very important”) and neutral or negative responses.27 These were used to calculate proportions of positive responses. We compared the four NCAs due to their different clinical specialities, differences in clinical specialties, content, format, delivery of feedback and how established they are. We assessed variation in responses across the audits using chi-squared tests. Results are reported as percentages with their 95% confidence intervals (CIs). Quantitative data were analysed using Stata 12.
Following analysis of the quantitative data, interviews were transcribed ‘smooth verbatim’ and sent to each interviewee for member checking, with corrections limited to amending mistyped words. Qualitative data were analysed using Framework analysis, a social policy approach.28 The transcripts were read repeatedly to gain familiarity and were annotated in the margins. Main themes and sub-themes were identified iteratively and noted on the transcripts, at the same times as producing a coding tree. Themes were derived from the data and were charted by comparing responses from each interviewee for each theme and sub-theme. Data were mapped and interpreted by drawing conceptual diagrams and returning to the data to check for consensus and deviant cases.  The saturation point in the thematic analysis was achieved across the four audits. 
Ethics
We provided all interviewees with an information sheet, which included a brief statement on aims, use of data, access to findings and assurance of confidentiality. Questionnaire respondents were also given this information. The study was covered by existing ethics approvals of the Confidentiality Advisory Group, NHS Health Research Authority. All participants were provided with a summary of the findings.
RESULTS
We first present the quantitative findings, followed by qualitative probing on the same topics.

Questionnaire
Out of 607 local audit leads for the four audits, 274 (45%) responded to the questionnaire, with response rates of 52%, 58%, 37% and 35% for NOGCA, NBOCAP, DAHNO and NLCA, respectively. Respondents were typically very experienced consultant clinicians [Table 2].  
Table 2 Participant characteristics. Figures are actual numbers unless otherwise specified.
Views on usefulness of audit for quality improvement 
Overall, respondents felt that the national audits provide a unique source of information relevant to quality improvement. Across the four audits, 83% respondents agreed with the statement “The audit provides access to information on clinical processes and outcomes that are not available from other sources”. 
A high proportion of respondents (88%) thought that the audit reports are important to identify opportunities for quality improvement; whilst 86% believed that the reports are important for facilitating team discussions on quality and safety issues [Table 3]. These findings did not differ across audits.
Table 3  Questionnaire responses on purpose of using audit report, impact of audit, and barriers to using the report, showing % agreement with listed statements. The p value indicates statistical significance of the difference between the 4 audits. 
How audit and feedback are used for improvement
The audits have been used successfully by a number of questionnaire respondents [Table 3]. For example, overall, 56% have implemented service improvements, and 38% have used the audit output to make a business case. However, there was variation in the reported impact between the four audits, with a higher proportion of NLCA respondents reporting an impact compared to respondents from the other three audits.  
Barriers to using audit for improvement
The reports were generally not viewed as too difficult to understand or as too long [with length of reports being typically around 60 pages], and 91% agreed that the audit findings are relevant to their clinical work. However, a third of respondents thought that the findings do not translate into clear actions for improvement [Table 3]. 
With respect to local organisational support for audit, 71% of respondents stated that a lack of resources had restricted them from using audit and feedback, and more than half said that a lack of support within their hospital, trust or Strategic Clinical Networks (SCN) had limited their ability to use the audit.  Based on the logistic regression analysis, there did not appear to be relationships between the reported support and resource barriers and implementation of service improvements, business cases, and clinical practice changes.
Views on content of audit and feedback
All four audit groups were probed on the same features, regardless of whether they were included in the audit output.  The majority of respondents scored the content features favourably [Table 4]. 94% of respondents thought that the summary of the audit report is important, and 87% believed that comparative Trust outcomes are an important feature. In contrast, only half of respondents agreed that comparative consultant outcomes were important.  These responses were relatively consistent across the four audits (except for consultant outcomes).
Table 4 Questionnaire responses on content of report, showing % agreement with listed statements. The p value indicates statistical significance of the difference between the 4 audits. 
Interviews
In total, 32 participants were interviewed [Table 1]. The themes selected are grounded in the data [Table 5], and emerged as significant topics from the Mapping and Interpretation analytical stage.
Table 5 Summary of key themes from qualitative data
The value of national cancer audits 
The national cancer audits were universally viewed as important and valuable. Some interviewees expressed support for clinical audits being national. This support was often coupled with statements about how the audit reports are a valuable source of authority on the specific care pathways. According to interviewees, this is due to the credibility of the established professional societies and authoritative bodies associated with the reports, rather than the content of the reports themselves:
“I don’t think DAHNO has ever told us anything we didn’t already know, it’s just given us data that’s authoritative […]. It’s providing data that makes people realise that we’re telling the truth.” DAHNO-2
This authority appeared to be particularly important for some interviewees in making business cases or using audit data as evidence to use with managers or commissioners.
Additionally, most interviewees specifically detailed that they are useful for presenting an overview of current clinical practice, enabling local teams to identify areas for improvement, providing reassurance about current practice or reinforce what is already known, and for use as evidence for service planning and for making business cases:
“It’s easier to identify [levels of performance] and show in something like a national audit rather than individually here in the hospital” NBOCAP-7
“It’s very useful to have the data, to be able to say [to management], ‘This is what we’re good at and this is what we’re bad at and this is what we need more investment in.” NLCA-8
However, there appeared to be some variation in the extent to which the audits were described as already providing this feedback: some interviewees described the potential purpose of the audit reports, while others spoke about how the reports are currently being used:
“I think it allows reflection on the service and working out what could be improved” NLCA-3
“I think the purpose ought to demonstrate, first of all, the quality of what’s happening as a sort of pen picture” NOGCA-7 
While the audit reports are uniformly perceived as important and are valued, whether they were all perceived as maximally valuable to local NHS trusts was not consistent. 
Use of national audit and feedback
All interviewees accessed the audit output, but the degree of use varied considerably. Most described flicking quickly through to particular sections. Many interviewees were responsible for circulating the audit output within their team. The majority described discussing the audit output in meetings (both formal and informal). At meetings, the audit reports were analysed and presented in a number of ways and this appeared to be dependent, to some extent, on the data included in the audit output. This included simply looking at national figures contained within the report, comparing their own additional calculations with national figures from the report, and finding how they benchmarked with other NHS trusts. Many seemed to use the meetings to identify whether improvements were required. Some interviewees made plans to change, while others simply discussed the results. Some interviewees described using the audit report to make business cases or to present evidence of their current practice and service. A small number of interviewees had not made changes because they felt that they do not need to, either because they had been identified as having good or excellent performance by the audits, or because they believed they were already performing sufficiently well. A number of interviewees had not been able to make any changes, mainly because the audit report had not presented the relevant data in the right way, or because of internal issues. For others, the audits had contributed to small or significant changes:
“I wouldn’t say the national audit was the only thing that contributed to that [change], but it certainly helped us with our funding for PET-CT. Because we were able to show, you know, what percentage of other centres were doing it and we weren’t, so that did help us with the funding for that but, you know, I wouldn’t say that the national audit was the only source of information.” NOGCA-6
“I think overall things have improved and our surgery waiting times and chemotherapy waiting times are much shorter than they used to be five years ago, and I think the audit data has probably helped with that by focusing how we’re doing there.” NLCA-6
A few interviewees spoke about how they planned to use the audit report:
“This time I will have that headline figure from DAHNO and, as I say, we don’t like shouting about it but we’re hopefully going to shout about it in a useful way and say, ‘Look, the national audit says we’re the worst in the country, are you happy with that or are you going to invest in it to change it?’” DAHNO-2
Interviewees offered numerous perceived impacts of the audits. For some, the effect has been to raise awareness, for others it has been to acquire new resources, recruit more staff and to change clinical practice and change service organisation. This variation was clear between the four audits, with NLCA interviewees speaking most often about the changes they have made. 
Barriers to use of national audit and feedback 
Interviewees described numerous changes that should be made to increase the impact of the audits. Two themes were repeated continually by interviewees: firstly, the importance of data quality; and secondly, the need for presentation of clear comparative local-level results.
The importance of data quality was a major barrier that emerged from the interviews.  Although audit data collection and submission were not a study focus, it frequently came up as an issue affecting the quality of the data presented in the audit. For many, poor data quality compromised the ability to use the reports to effect changes. 
“The data has to be right in order for the commissioners to be able to act on it.” NOGCA-6
“If you can’t get a fair data, then you can’t do a fair analysis.” DAHNO-5
Here, ‘fair’ data referred to data quality, and suggested that data is used to judge individuals and organisations. Interviewees also frequently described how different hospital and audit data systems “don’t talk to each other”, resulting in duplication of data collection and storage, loss of time and opportunity to use data effectively. Some interviewees stated that their NHS trust simply does not have enough funds to support audit data collection and submission, while others said that their NHS trust [managers] do not prioritise the audit and its data collection and submission.
“The [NHS] trust is a sort of huge organisation that has achieved an awful lot, and it doesn’t appear to recognise the need for quality of clinical data to be collected accurately, because I think it isn’t a national target that they are immediately judged upon […].They’re busy measuring themselves against other things like hand washing and all the other things that are considered to be important for national targets.” NOGCA-7
A small number of interviewees felt that data quality might be slowly improving with increased reporting of consultant outcomes.
The second barrier strongly emphasised was the need for comparative local data, and the reported availability of this information differed between audits. It seemed to be a very useful source of evidence to take to managers and commissioners, as well as important to help people identify whether they were performing within an acceptable range. Many spoke about how their own figures are the most important information in the audit output. When asked what they first look at when they open the audit report: 
“Usually it’s to look at the data for my hospital and make sure it looks accurate, then look at the data for our region, and then for the surrounding parts of London to see how we compare. And sometimes I do look at the national summaries, but it’s usually more about comparing with our regional neighbouring [NHS] trusts.” NLCA-6
Some described how comparative local-level results motivated them to improve, driven by a competitive spirit. Where interviewees reported having made changes, they tended to refer to looking specifically at how they performed locally in comparison to others in the audit report. In contrast, where interviewees reported not having made changes, they tended to speak about how information on their local practice is not available to them:
“At the moment we can’t go to the commissioners and say we need some more money to invest into our upper GI cancer service provision […]. We haven’t that evidence yet. […] There is nothing specific that I can use from the report.” NOGCA-2
DISCUSSION
Main Findings
This study shows that national cancer audits are valued as an authority on cancer services. More than half of survey respondents had implemented service improvements in response to audits, confirming that the audit cycle had been completed for a number of NHS teams. However, the use of audit and feedback varied between teams and across the four audits, and it is evident that some NHS trust teams are currently not using the audits for improvement. Barriers to closing the audit cycle include inadequate benchmarking of local results in audit and feedback and a lack of high-quality data. These findings are consistent with previous literature on the effectiveness of national clinical audits.15-18 However, our study adds to this literature by providing evidence on the mechanism of national audit use and the relationship between audit output and its use by local teams. 
Implications
Interviewees expressed strong support for national cancer audits, describing them as having authority, credibility and power. This buy-in and value places the audits in a strong position to continue their efforts and to ultimately improve services, as compared to local audit.9 The legitimisation of national clinical audits by “a suitable professional body” is also underlined by the funding body, HQIP.14 The buy-in of the lead clinical audit contacts, senior consultants and other healthcare professionals through producing authoritative, valuable and unique feedback is likely an essential prerequisite to closing the audit cycle.
The two main barriers to using audit feedback both related to feedback content, a feedback characteristic of the FIT model.2 We found that poor data quality may be an important explanation for not using audit and feedback to improve services. Some interviewees were very aware of their own poor data quality while others reported that they did not trust the quality supplied by other NHS trusts. Since national audits rely on full participation, consistent data quality across the country with good case-ascertainment and data completeness was very important for using audit and feedback. The importance of trust in the audit was also found to be essential in a systematic review of the effectiveness of medical registries.19 Additionally, poor information systems and the lack of ability to share data between different systems was frequently mentioned as a problem resulting in duplication of efforts, also found elsewhere by a study focusing on quality and safety in the NHS.29 While half of survey respondents did not view consultant level reporting as important, a small number of interviewees felt that it might be helping to improve data quality more generally, likely via mechanisms of public reporting. Providing support for data collection and submission also requires effort from the national audit providers themselves, as suggested by some interviewees and HQIP,14  as well as making audit reports more manager/commissioner friendly to get more buy-in and support organisational decision-making.30
An additional reason for not using audit and feedback was the inadequate presentation of benchmarked results in the audit output. Local comparative data were perceived as important for identifying areas for improvement and for use as evidence with managers and commissioners. Questionnaire respondents who were more aware of their NHS trust patterns of practice were more likely to report making changes to their practice. It has previously been reported that benchmarking is useful in making local data feedback more meaningful.9 National clinical audit has the added potential for presenting comparative results, as well as benchmarking against a national average. However, based on participants’ reports, it is apparent that this information is not always adequately provided or presented in audit and feedback. 
Our findings have implications for improving the design of national clinical audit, with a stronger focus on feedback mechanisms to support local use of report findings by clinical leaders.30 The findings also point to refinements of the Feedback Intervention Theory. While the interviews corroborated the importance of feedback characteristics in line with FIT, they also indicate that the effectiveness of feedback is contingent not only of the individual, but on team receptivity to the feedback report, as evident from numerous references to ´we´, ´the service´ and ´my hospital´ in the interviews. These multiple interactions between individual and team level goals, beliefs, and commitment which may determine whether a feedback report leads to an improvement action should be addressed in further research.
Both the questionnaire and interview responses identified variation between the four audits in the provision of comparative data. However, there may be differences between the clinical specialties represented. Furthermore, the NLCA teams, who reported in this study higher uses of audit data for quality improvement, were supported in 2010 through the Improving Lung Cancer Outcomes Project,31,32 which led to improved outcomes.  Multifaceted approaches, such as the lung cancer project, have been found to increase effectiveness of feedback.19 Additionally, the NLCA reported more outcome measures than the other audits, which has previously been found to increase their effectiveness19. It is also worth considering that not all NHS trusts and specialties will have the same baseline performance and the required improvements will therefore differ. While our study focused on the four established National Clinical Audits in the field of cancer, most of our findings will be relevant to the majority of other NCAs.
Strengths and limitations

Previous studies have suggested that national clinical audits are effective,15-17 but we were able to suggest the mechanisms of their impact and contextual factors that mediate effectiveness, triangulated by both questionnaire and interviews. Assessing the use of national clinical audits through self-report is open to subjectivity. However, self-report is a convenient method for obtaining detailed information and importantly allows for exploration of the mechanism of change. Interviewees expressed a range of positive and negative perceptions of national clinical audits. Differences in the response rates between the four audit groups could also bias estimates of variation in impact between audits. There were three interviewers, each covering separate audits, and it is possible that different responses were elicited, although efforts were made to minimise this bias by having an interview training workshop, frequent meetings to discuss the interviews and mutual checking of interview audio recordings. 
CONCLUSION
This study shows that the majority of respondents from the four national cancer audits expressed support for audit and reported that they made some changes in response, made possible by the buy-in and high regard that local audit recipients have for national clinical audit. Our findings suggest that there are opportunities for increasing the relevance and quality of audit data, which could in turn increase its use amongst those currently not engaged. In particular, presentation of comparative local data and adequate resources for local data collection and submission could lead to greater use of national clinical audits for quality improvement. 
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