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Introduction
This review considers the impact of clinical audit through analysis of three sources of evidence; a selected qualitative literature review, a critical analysis of national audit reports, and findings from an online survey of NHS Trusts (England). 
In the context of this review, impact covers a range of ‘effects’ from clinical audit practice. As the primary purpose of audit is to improve compliance in the delivery of healthcare with recommended standards and criteria, this is defined here as the outcome from clinical audit, as distinguished from healthcare outcomes as traditionally defined – improvements in mortality or morbidity for example.  Impact is defined here as the subsequent results arising from changes to clinical practice and systems identified by clinical audit. These results can include financial savings, efficiencies and possible health gains for patients.

The background section opens by looking at the continuing debate around definition and role of clinical audit in the NHS (England) and the context of the quality improvement landscape in the health sector.  This section also discusses the terms outcome and impact that were used in the review and the challenges which researchers face in undertaking systematic review of clinical audit.  Five areas of impact of clinical audit in this context of this review are noted.  The review concludes by presenting a number of observations on the future development of clinical audit.

Background

A changing landscape of definition and understanding

There is considerable diversity of opinion in what constitutes clinical audit at the NHS front line of service provision, with considerable overlap between clinical audit, service evaluation and the requirements of organisational development. Given this basic clarity issue, the estimation of the subsequent results of audit – its outcomes and its impact - is more challenging still.

Quality improvement

A recent report by the English Department of Health’s National Quality Board (NQB)1 recommended that clinical teams should measure and benchmark the quality of their services across the three dimensions of quality set out in the 2008 Departmental ‘Next Stage Review’2: safety, patient experience and effectiveness. The recommendation from the NQB was that they should do this through a number of means, highlighting effective use of national and local clinical audit programmes3.

Clinical audit which supports quality improvement and change at local level is more likely to happen if clinicians can trust local data that compares their practice with published standards:  


‘Clinicians are more likely to engage with improvement in their own specific areas of 
expertise and can be convinced of the need for change by measuring their own 
practice against professional standards through audits. Having strong leadership 
from a lead clinician who undertakes the audit and feeds back results and 
improvement plans across the service also successfully engages other professionals. 
All of these factors can help clinicians to trust the evidence for change and know that 
audits are giving meaningful results.’4
There now exists a wide range of different quality improvement strategies (QIS) for optimising health care, some are clinician/patient driven, others manager/policy-maker driven. Which of these are most effective remains unclear despite expressed concerns about potential for QIS-related patient harm and waste of resources.5,6   A recent review of alternative strategies suggested that the most effective approaches7 include clinician-directed audit and feedback cycles, clinical decision support systems, specialty outreach programmes, chronic disease management programmes, continuing professional education based on interactive small-group case discussions, and patient-mediated clinician reminders6. 

The highest performing healthcare organisations have aligned improvement objectives and operate with a definition of quality that covers both clinical and managerial domains8.  If clinically led improvement (audit, clinical governance, etc) is ‘treated as a separate entity from managerially led performance improvement, we do so at our peril’ 9.  The overviews conducted for this study suggest that the most important factor in relation to quality improvement is the leadership ability to address many simultaneous challenges and to adapt solutions and strategies to the organisation concerned. 

Outcome and impact of clinical audit

There is still a degree of confusion on the way in which the terms outcome and impact are used in the health care sector. The following definitions are often used:

Outcomes

Outcomes in healthcare generally are often defined as ‘changes in health status (mortality and morbidity) which result from the provision of health (or other) services’10,11.  In relation to clinical audit, the main objective is to compare current clinical practice with evidence-based nationally recognised guidelines of treatment and/or care, and to make the required changes to bring them in line. Following an audit there then normally follows a period of review at individual clinician and clinical team level. The result of this is usually that clinicians agree on what changes to clinical practice need to be implemented in the light of the audit results.  These changes are the first level of ‘outcome’ from a clinical audit, rather than any resulting health gain or other impact which are normally described as ‘health outcomes’. ‘Outcomes’ in this report, in the context of clinical audit, are therefore taken to be the extent of (required) documented change against standards, demonstrated quantitatively through the re-audit and report process.  

Impact

Health impacts can be defined in healthcare generally as ‘the overall effects, direct or indirect, of a policy, strategy, programme or project on the health of a population’12.  

The following example is cited to highlight the difference between the terms outcome and impact in clinical practice as used in carrying out the review. A study of prescription quality13 through three cycles of clinical audit revealed that significant outcome improvements were achieved both in the recording of patient information and in the completeness of regular prescription writing. However, there was no data on the impact of such an improvement on health despite the fact that the actual recording of data on drug allergies decreased over the five year audit cycle review. The authors noted that whilst ‘it (i.e. data on drug allergy trend) was a cause for concern … the actual risk was difficult to assess’. Thus, in this particular study we have data on significant improvement on outcomes in relation to prescription quality but no data on either negative or positive impact as a result of the clinical audit. 

In this study we have sought to assess the effect of clinical audit through reviewing how clinical audit has led to changes in practice to be more in line with recommended practice or guidelines (the primary outcome) and as a result there has been a significant gain of some sort, but broader than simply a health outcome for patients. This area of gain includes benefits in efficiency, productivity and effectiveness.
A sub-group of researchers on the original research panel undertook a preliminary synopsis of the literature on the impact of clinical audit and grouped this range of impact measures into five domains, namely: 

· length of stay, 

· drug prescribing, 

· unnecessary test/procedures, 

· enhanced application of a health technology and 

· patient harm. 

The general logic of these five impact areas were also confirmed through telephone interviews with clinical audit staff, clinicians involved in clinical audit and educational providers of clinical audit, and are designed to give an indication of where the main gains from audit practice have been often shown to occur. By grouping the findings in this way it is not intended to indicate that these are in some way definitive, or especially intended effects; simply that this is one common set of headings within which to group studies which were suggested by the literature, and the surveys conducted. There were nonetheless some issues which fall outside these specific areas, and in the case of patient health outcomes, stretch across several.
Thus in relation to clinical audit in this study, a good or positive outcome is greater and sustained adherence or compliance with an accepted national standard of treatment or care whereas impact can be defined as the effect of this change in clinical practice, in both better system impacts as above, and in some cases on health status. This distinction can never always be completely clear however, as some of the cited evidence will show. 

Challenges in identifying the impact of clinical audit

There are two important challenges in identifying the impact of clinical audit. These are the challenges of 1) finding reliable data and 2) of apportioning causality to clinical audit as a primary discrete intervention in the context of development in a complex setting. Some of the findings from the review that relate to these two challenges are now discussed.

Data and evidence

A review of paediatric audits concluded that less than twenty-five per cent were re-audited14.  The difficulty in finding reliable data on which to inform and make a judgment as to the relative merits of clinical audit with respect to impact were confirmed by respondents to the online NHS survey carried out as part of the original review. Such comments in part reflect the complexity of impact measurement of clinical audit and the difficulties in measuring change when the context of such change is a multi-factorial clinical service  15,16, 17.  Published literature cautions the view that clinical audit can be viewed as a discrete intervention in a complex picture of service provision undertaken by a range of individual clinicians within clinical teams. 

Causality

The degree to which one can safely apportion causality to clinical audit as being the primary intervention, in the context of multifaceted drivers of change in clinical practice, was picked up by the leads for national clinical audits and respondees to the online NHS survey. A study of British general practice18 concluded that clinical audit was frequently used as only one of a complex set of interventions making precise evaluation difficult. 

Other factors which influence impact
The review by Jamtvedt et al - a quantitative systematic review largely focused on the degree to which audit led to changes in practice19 , confirmed that the provision of information alone resulted in little if any change in practice and highlighted that wider aspects such as the nature of the information provided (e.g. guidance/guidelines; primary research), individual practitioner motivation, and  the characteristics of  the clinical context were also important.  Indeed, a review of diffusion of innovations in service organisations described twelve characteristics of the innovation, seven dimensions of the individual and six domains which were key factors in assimilation by an organisation 20. 
The review by Jamtvedt et al also highlighted the complexity of researching the efficacy and effectiveness of clinical audit given the other variables affecting change. Within this context, a fundamental issue in any research into the impact of specific interventions (and analyses thereof) is to be clear about the definition, nature and description of the intervention involved.  There are a number of potential sources of heterogeneity which may help to explain the degree of variation in relation to research and analysis of clinical audit interventions.  One aspect, i.e. intensity of audit and feedback has the following characteristics, and thus variables: the recipient, format, source, frequency of feedback, duration of feedback and the content of the feedback.  Similarly the complexity of targeted behaviour can be subjectively described as high, moderate or low.  Thus, it seems, there are a significant number of combinations to describe when researching and/or analysing clinical audit as an intervention. 
Relevance of findings from qualitative studies in clinical audit

The relevance of qualitative research to the assessment of health interventions has only recently been given recognition although it has long been recognised in other fields, notably education, where randomised controlled trials (RCTs) often include qualitative elements. Increasingly, however, qualitative components are being built into RCTs of health interventions21.   Additionally, it is important to consider the potential contribution of qualitative research conducted outside of RCTs.

The findings of high quality randomised controlled trials are central to the endeavours of clinical audit, where the findings are both relevant and generalisable. However, it is increasingly recognised that findings from qualitative studies in clinical audit have an equally important role to ensuring the systematic reviews are of maximum value. These studies aim to explore the key experiences of all those involved in providing and receiving interventions and include studies using multiple methods to evaluate the factors that shape the process of implementing interventions.  

Main findings from the review

This section of the review details the main findings of a review of the evidence of the impact of clinical audit conducted by CIREM on behalf of HQIP in 2010. These findings are presented according to whether they were identified using each of the three main methods: 

· systematic review of published literature; 

· critical appraisal of reports from national clinical audits and the 

· online survey of NHS Trusts. 

For each method, indicative examples are listed for the previously defined areas of impact, where these are available.  

Findings from a review of published literature

Published studies exist of course as single studies and within systematic reviews. These published sources are from the world wide literature.

The findings from a number of systematic reviews on the effectiveness of clinical audit 18,19,22  concluded that audit and feedback can be effective in improving professional practice. However, available evidence says relatively little about the detail of how audit and feedback can be used most efficiently22. 

An earlier study23 on perceptions of the impact of clinical indicators data on clinical practice and continuous improvement of quality found that that they were rarely used to stimulate quality improvement or shared good practice. Documented action was restricted to checking and auditing the quality of the data rather than direct action to improve delivery of service. Other studies24,25 have evaluated clinical audit methodologies.  When clinical audit was effective, the conclusions were that the effects on clinical practice were small to moderate with the relative effectiveness of audit with feedback to be greater when baseline adherence to recommended practice is low and when feedback is delivered more intensely19. 

In practice, many of the primary results from clinical audit activity are changes to the way services are organised within the parameters of recommended clinical guidelines, rather than clinical practice changes per se. Nonetheless these changes can be quite considerable and make substantial changes to the quality of the way clinical services are provided. Such examples bear testimony to the scope of clinical audit influence and include:

· increasing prescription quality in an in-patient mental health setting13;

· better patient management 26 ;

· workforce development27;

· the economic and clinical implications of implementing national guidance 28,29 ;

· assessment of the effect of guidelines30;

· critical analysis of best care in spinal injury 31;

·  recommendation for a new care pathway in relation to secondary prevention of fragility fractures 32; 

· better use of evidence based smoking cessation management practices 26;
· hospital resources (consultant numbers) in acute chronic obstructive pulmonary disease 33. 

Still more relate to productivity (efficiency gains) of getting patients through treatment faster and a corresponding reduction in waiting list times 34,35.  This obviously has financial benefits.

However, there are many published reports which purport to be of clinical audit but do not satisfy an agreed definition,  i.e. measure against a published national or locally agreed standard 36, or relate to meeting a national target for service provision 37.
The findings from the review of published literature on impact are summarised below for each of the five domains of impact of clinical audit given above. In each case indicative examples are given which show how audit contributed to the way clinical practice was carried out, through various improvement activities.

Reduction in length of patient stay

Specialist nurses: In a 1997 audit study of the impact of the introduction of a paediatric trained diabetic specialist nurse (PDSN), Cowan and colleagues found that after appointing the nurse the median length of hospital stay for newly diagnosed patients decreased from five days to one day, with ten of twenty-four children not admitted. None of the latter was admitted during the next year. There was no evidence of the PDSN affecting the frequency of readmission or length of stay of children with established IDDM. Non-attendance at the outpatient clinic was reduced from a median of nineteen per cent to ten per cent. Patients could be expected to regard the lower length of stay as preferable.

Avoiding unnecessary procedures: One of the biggest threats to waiting list times is the habitual occupancy of beds by emergency admissions. Nasal bleeding remains one of the most common ENT and OMFS emergencies resulting in hospital admission 38, quoted approximately at thirty per 100,000 adults 39. Its cause tends only to be identified in fifteen per cent of patients, the remainder classified as idiopathic. In the majority of cases no other intervention is required other than nasal packing; many cases therefore could ideally be managed at home, without further medical interference. Audit studies have shown that continuing admission can be avoided 38,39,40. In fact, before the introduction of the NHS, nasal haemorrhage (epistaxis) was largely managed at home with only the most severe cases referred for admission 40. This is obviously a health gain for patients as well.

Self-care as an alternative to impatient care: A study of the role of surgical audit in improving patient management 41 found that patients with epistaxis could effectively be treated in the home through self care and management. The audit identified in one NHS organisation a saving of over 200 bed days per annum, a specialty saving of circa £50,000, the enabling of resource reallocation and more effective management of bed utilisation for other emergency or elective work.

Improvement in drug prescribing

Alternative drugs: A study of antipsychotic prescribing for schizophrenia outpatients over 4.5 years in three mental health services in New Zealand42 provides evidence of reduction in drug prescribing. Specific feedback and interventions targeting clozapine use were introduced in two services. Three prescribing variables (antipsychotic monotherapy, SGA and clozapine use) were consistent with practice recommendations at the final audit (85.7 per cent, 82.7 per cent and 34.5 per cent respectively) and had changed in the desired direction for all three services over the 4.5 years. One service had baseline prescribing variables closest to recommendations, was actively involved in audit, and improved further. The second service, also actively involved in audit had baseline prescribing variables further from recommendations but improved the most. The service not involved in continuing audit and feedback made smaller changes, and SGA and clozapine use at endpoint were significantly lower despite at baseline being comparable to the service which improved the most.  The change is prescribing, as well as being a change in clinical practice (an outcome) would have positive benefits for the patients involved, although in the study this is not shown.

Reduction in dosage: Gentamicin is one of the most frequently used antibiotics in neonatal units and there are many regimes in use based on weight and/or gestational age (GA). Direct costs include prescription and therapeutic drug monitoring (TDM). A retrospective audit (loop 1) identified 48 per cent trough and 51 per cent peak levels outside the desirable range (trough: =2; peak: 5-10mg/L). A prospective re-audit (loop 2) showed improved results (15 per cent and 29 per cent), which improved further (11 per cent and 26 per cent) in loop 3. For loops 1, 2, and 3 the mean (±SD) trough levels were 2.16 (±1.04), 1.30 (± 0.63) and 1.23 (±0.62) respectively and peak levels were 5.05 (±1.87), 6.64 (±2.48), and 6.2 (±1.81) respectively. Cost savings occurred as the number of doses required was reduced by one-third to 50 per cent, depending upon the infant characteristics. Furthermore, in 27 per cent of cases, gentamicin was discontinued before TDM was necessary. By completing the audit cycle improved quality of therapeutic care was achieved, with more accurate drug monitoring targets achieved and reduced drug costs43. 

Reduction in unwarranted/unnecessary procedures or tests

Avoiding unnecessary tests: The utilisation of laboratory services has increased during the past several decades in many health care jurisdictions around the world 44,45,46. Studies have found up to a seventeen fold variation in the number of tests that physicians order 47,48.  A clinical audit study of in a government tertiary hospital immunology laboratory49  found that unnecessary repeat requesting of tests can make up a large proportion of a laboratory’s workload. The numbers of tests for immunoglobulin measurement, common auto-antibodies, and tumour markers that were repeated over a twelve month period were analysed. Repeat requests within twelve weeks of a previous request made up 16.78 per cent of the total workload. 

It is complicated to assess the economic impact of the elimination of tests identified as redundant. Assuming that a system could prevent all such redundant tests from being performed, and assuming no adverse impact on patient care, total costs that could be saved were estimated to be in the region of about US$ 132,250 p.a. (~£85,000). A recent study reviewed the use of galactose-1-phosphate uridyltransferase (GALT) assay for newborn (NB) screening for improved identification of classic galactosemia50 .  

As well as these system benefits, the value of these tests to patients is very limited and they could be expected to appreciate not having them, thus improving their experience of care. In practice,  these considerations are rarely assessed with clinical audits yet they offer enormous potential to assess patient perceptions of an improved care experience
More effective application of a technology

Single use instruments:  In 2001, the UK Department of Health allocated £200 million to modernise NHS decontamination procedures; the introduction of single-use instruments for tonsil surgery cost £25 million per annum51.  A multi-centre surgical audit cycle study52 found that whilst calculating the true cost of re-usable instruments was difficult (as costs vary from hospital to hospital),  the cost of single-use surgical instruments (SUSI) was roughly on a par with re-usable instruments and disposable instruments to be as good as, or better than, existing ones.

ENT surgery is the first specialty to implement disposable equipment for routine operations involving lymphoid tissue, but expansion to other surgical specialties is inevitable. The introduction of single-use surgical equipment to other surgical disciplines (such as neurosurgery) is being considered by the Department of Health to apply to wider surgical disciplines, which deal with tissue that might harbour the prion. If disposable instruments are of a sufficiently high standard, they can be used in other disciplines to avoid the cross-infection of highly virulent or life-threatening illnesses such as HIV, and hepatitis B and C. The future of surgery lies in disposable instruments, which will obviate iatrogenic cross-infection. SUSI will develop to meet the changing demands of surgical practice. The researchers concluded ‘As surgeons become increasingly familiar with SUSI, they will be recognised as a safe and a surgically acceptable alternative to reusable instruments’.

Reduction in patient harm

All these examples have obvious direct benefits for patient health.

Prescription errors: A study of prescriber education in tutorials, ward-based teaching and audit feedback53 examined prescribing errors in an intensive care unit. Prescribing audits were conducted three times in each three-month cycle, once pre-training, once post-training and a final audit after six weeks. The audit information was fed back to prescribers with their correct prescribing rates, rates for individual error types and total error rates together with anonymised information about other prescribers’ error rates. The percentage of prescriptions with errors decreased over each 3-month cycle (pre-training 25 per cent, 19 per cent, post-training 23 per cent, 6 per cent, 11 per cent, final audit 7 per cent, 3 per cent, 5 per cent (p<0.0005)). 

Achieving therapeutic peak levels:  Earlier in this decade54 there were concerns of too many sub-therapeutic peak levels of gentamicin usage in newborns. Gentamicin is one of the most frequently used antibiotics in neonatal units and there are many regimes in use based on weight and/or gestational age (GA). Direct costs include prescription and therapeutic drug monitoring (TDM). A prospective series of re-audit 55  resulted in the revision of gentamicin regimen; the new regimen achieved therapeutic levels without any added risk of toxicity, routine peak level determination was stopped, resulting in less trauma and blood sampling for delicate newborns and the saving of laboratory time. The potential for significant cost savings, as analysing the gentamicin levels has been reported to represent 75 per cent of the cost of using this relatively inexpensive drug, were also identified.

Findings from a critical appraisal of reports from national clinical audits 

Reduction in patient harm

Identification errors: A review of national audits of the blood transfusion service, shows that have been notable improvements since 199556 in the percentage of patients with identification (90 per cent to 98 per cent), in identifications having complete surname, first name, date of birth and identification number (86 per cent to 98 per cent), in pre-transfusion observations (75 per cent to 90 per cent), and for observations within thirty minutes during transfusion (59 per cent to 73 per cent). 

Serious Hazards of Transfusion (SHOT) is a system57 which collects data on transfusion incidents in the UK. Recent evidence points to a reduction in both the mortality from transfusion and a downward trend in the most serious type of error (ABO incompatible red cell transfusion). 

Being seen by specialist clinicians: 

National Audit of Myocardial Infarction Project (MINAP) 58.  In a study looking at the impact specialty of admitting physician and type of hospital on care and outcome for myocardial infarction 59, the authors concluded that patients cared for by cardiologists had less co-morbidity than other patients. They were more likely to receive proved treatments and angiography, and they had a lower adjusted ninety day mortality.

Changes in drug prescribing:  An observational study60 from the MINAP database reported on the early impact of insulin treatment on mortality for hyperglycaemic patients without known diabetes who present with an acute coronary syndrome. The authors concluded that compared with those who received insulin, after adjustment for age, gender, co-morbidities and admission blood glucose concentration, patients who were not treated with insulin had a relative increased risk of death of 56 per cent at seven days and 51 per cent at thirty days.

A study of the impact of pre-hospital thrombolytic treatment on re-infarction rates found that pre-hospital treatment with tenecteplase was associated with higher re-infarction rates61. Longer intervals from pre-hospital treatment to arrival in hospital were associated with high re-infarction rates for both tenecteplase and reteplase. Differences in the use of adjunctive anti-thrombotic therapy in the two treatment environments may underlie the differences in re-infarction rates and bleeding complications observed between pre-hospital and in-hospital thrombolytic treatment. 
In considering the contribution of the reports of national clinical audits it is important to understand the context within which they emerged in the UK. The majority emerged from clinical interests, sometimes of individuals and small groups, then into professional societies and Royal Colleges, and then some went on to recognition via central government funding. Their purpose in their earliest days was as registers or clinical databases to be used for research purposes. Their analysis to show variations in care was conducted as a research exercise, and the degree to which this then led to changes in care was a matter for individual clinicians. That is changing rapidly and the role of these audits, as they have become, is to drive change at the local level through their use in monitoring and regulation and other processes, including, in the case of some audits, the proposed revalidation of individual doctors. Historically the vast majority of national clinical audits dealt primarily with variation in outcomes and did not seek to measure the impact of their findings, which their reports did not evidence. This does not mean that these audits have not had significant impact on local practice, which can be evidenced. However the precise nature of the contribution of the national audit, given all the background noise of other activity, is even more difficult than for local audit. This is probably why their reports are not a good source of such evidence. Discussion with members of staff from nominated centres confirmed that some of these reports will increasingly deal with impact of audit in the future, and the expectation that these audits do monitor, and drive changes is now much clearer if they are to continue to receive endorsement and funding from government.

Findings from the survey of staff from NHS organisations

The main purpose of the online survey was to gather evidence of impact identified particularly in ‘grey literature’ sources from NHS organisations,  that is not externally published.  The evidence used in this part of the review represented an opportunistic sample of NHS organisations, but one that was appropriate in relation to identifying evidence of impact at a ‘local’ level, i.e. individual NHS organisations. The detailed examples of evidence of impact of clinical audit from the survey of staff in NHS organisations are listed for each of the five domains of impact of clinical audit set out above. The extracts provided in this section are taken from the responses to the online survey.

In describing the following ‘impacts’ of clinical audit in each defined category, it should be noted that there is considerable cross-over of benefit resulting in the implementation of recommendations from any (re) audit e.g. reduction in length of stay might well be associated with a corresponding reduction in unnecessary tests and procedures (and vice-versa).
The type of individual NHS organisation is noted. Respondents to the survey were asked to state their perceptions of what the strength of evidence was in relation to the described example of impact; this measure is self-reported. There are four self-assessed levels of evidence: from 1 (low) to 4 (high):

1. Level of evidence not given

2. Evidence relating to a wide range of cases

3. Objective evidence based on numbers

4. Statistically significant improvement in a quantity of interest

Reduction in patient stay


'Audit of compliance with guidelines on management of coagulopathy has shown 

improvements in compliance over successive re-audits and led to a reduction in blood 
transfusion and reduced length of stay on ICU.' 





[Level 4; Tertiary, research and teaching NHS Trust].


'Following a lower limb trauma audit in 2005, a new structure was put in place with 
semi-elective operating list and dedicated surgeon - resulting in better transfer times 
and few cancellations. Following re-audit in 2007, a new Outlier Services team was 
set up to include consultant surgeon and anaesthetist, dedicated nurse practitioner 
and admin support. Data from 2009 indicate high patient turnover with improved 
patient experience and reduced lengths of stay’. 





['Level 1; Specialist reconstructive 
surgery NHS Trust].


'Post surgical management of DVT. Initial audit indicated shortcomings in pathway 
knowledge. Education including posters and discussion at Audit presentation.  Re-
audit undertaken.  Results indicated all recommendation from initial audit were in 
place. Patient were being referred appropriately to anticoagulation specialist nurses 
and having appropriate investigations and reducing admission and length of stay.' 





[Level 2; NHS Trust (general hospital services)].

Change in drug prescribing

'Broad Spectrum antibiotic prescribing in general practice. Improvement (reduction) 
in prescribing levels as a result of data feedback, information from Medical Director 
and Medicines Management and peer review.'        [Level 3; Primary Care Trust]


'In the 2008 inpatient ward audit, only 29% of case notes were using the correct 
discharge checklist, by 2009 this had reached 100%, facilitating better discharge 
planning, effective discharge, proper supply of medication and identification of most 
appropriate follow up'






[Level 3; Partnership NHS Foundation Trust].
Reduction in unwarranted/unnecessary procedures of tests

'An audit of transfusion practice regarding the appropriate use of red cells resulted in 
a reduction of red cell units transfused by 11.7%, and a reduction (from 40% to 2.5%) 
in number of inappropriate transfusions. The impact of this was improved resource 
stewardship (through reduced number of transfusion requests and reduced actual 
transfusions) as well as reduction in number of patients being exposed to unnecessary 
risk (by inappropriate transfusion).' [Level 3; NHS Foundation Trust].


'Audit of Choose and Book service has resulted in some practices reviewing all 
referrals and has reduced the incidents of inappropriate referrals.' 








[Level 3; Commissioning PCT].


'An Audit of Intra-operative assessment of axillary sentinel lymph nodes (SLN) using 
an RT-PCR based assay for Mammaglobin (MG) and Cytokeratin 19 (1131) 
demonstrated improved patient outcomes by reducing the necessity of a second 
surgical operation. The audit demonstrated this technique was safe, acceptable and 
accurate' 





[Level 4; NHS Trust].

In addition to the significant improvement productivity the following example also highlights an impact measure in reduction in unnecessary tests in oncology.


'A repeat audit of chest X-rays suspicious of lung cancer has shown a reduction in the 
mean referral times form 15d to 4.88d and a dramatic reduction in those abnormal 
chest X-rays not copied to the Respiratory Department as a fail-safe measure.' 






[Level 
2; Acute and Mental health Trust].

More effective application of a technology
Adult Parenteral Nutrition (PN) 


'Clinical audit recommendations recommended that PN bags have higher nitrogen 
content to improve nutritional status of adult patients (particularly in the elderly).  
Nursing and pharmacy staff discussed with commercial suppliers and as a result the 
hospital now procures new bags which meet a higher specification.’







[No declared level; Acute Foundation Trust].

Software application


'As a result of one of the audits taking place on learning disability ward new software 
has been purchased and adapted to allow for the development of easy read care plans 
(pictorial representation of the care plan). This has promoted inclusion and 
accessibility as it allows those with learning difficulties to be involved (despite 
difficulties) with agreeing, updating and reviewing their care plan. 








[Level 2; Mental Health NHS Trust].

Reduction in patient (or staff) harm

'An audit of 30 day mortality following systemic anti-cancer therapy has been rolled 
out across the trust since 2007. All deaths within 30 days are followed up to identify 
which may be therapy related, with a view to identifying themes and pathway issues 
which will inform future decision making. Individual cases are increasingly discussed 
at morbidity and mortality meetings. Regimens contributing significantly to mortality 
are being reviewed. A disease specific protocol has been revised to provide routine 
anti-biotic prophylaxis for patients over seventy years old.  Further audits have taken 
place, for example in the management of neutropenic sepsis.' 









[Level 1; Cancer Centre].


'Transrectal ultrasound guided biopsies had 20% infection rate.  Change in antibiotic 
regime resulted in 2% infection rate. Repeat audit showed that improvement was 
maintained.' [Level 4; NHS Trust].


'In a recent re-audit on clarity about whether blood tests are being done by the GP or 
the psychiatrist has potential in some people on lithium medication not having the 
necessary blood tests with potentially serious results. Evidence of clear 
communication between primary and secondary services was an outcome; we are 
looking at what effect this improvement in defining responsibilities between GPs and 
Psychiatrists led to improved blood testing and physical health monitoring thus 
improving outcomes for the service users'








[Level 3; Mental Health Trust].


'Clinical audit of manual handling followed an incident. An action was an enhanced 
training programme. Following the implementation of the course, there was a 
reduction in associated incidents.' 

[Level 2; Community NHS Trust].

Other dimensions of Impact

In addition to the above five areas of impact identified initially, two further dimensions of outcome were suggested in the qualitative review (by clinical audit staff and policy leads) which may be sources of potential impact.  Both these dimensions reflect wider, and perhaps more lasting, changes that result from clinical audit (both nationally organised and locally conducted) at the local level.  The further dimensions encompass strategic outcomes (e.g. influencing change in others towards an agreed or shared goal) and in cultural change (e.g. change in the ‘ways of working’ or change in general acceptance of the ways in which clinical practice should be undertaken – where new clinical practice is accepted as the norm or standard clinical practice). 

Strategic 

The third National Audit of Cardiac Rehabilitation (NACR) revealed a number of positive outcomes e.g. significant reductions in waiting times for cardiac rehabilitation, and an improvement in the range of professions available to patients, particularly dieticians, pharmacists, psychologists and occupational therapists. Furthermore, the annual report documented reduced waiting times and improved weekly exercise trends. Positive outcomes for health related quality of life reinforce the message that cardiac rehabilitation outcomes are transferable into daily life. One of the longer term benefits from cardiac rehabilitation is that physical activity remains high which fits well with effective rehabilitation, sound risk factor management and overall prevention of disease. Thus in addition to longer term impacts, the audit programme in cardiac rehabilitation could have strategic effect i.e. the NACR findings may start to influence national decision making and contribute to a change in British Association of Cardiac Rehabilitation thinking on staffing62.

Cultural change 

Positive cultural change can be defined as a significant move in thinking and perception towards specific treatment activity stimulated by clinical audit acting as a meaningful, valuable process to bring about quality improvement in health care.

 A recent report in thoracic surgery highlighted several differences in approach that reflected differing philosophical approaches to some difficult diseases. For example, there are considerable differences in the open and close rate for lung and gastrointestinal cancer surgery between units63. In other words, some patients are being subjected to exploratory operations to see whether anything can be done surgically. The open and close rate represents the proportion of patients who undergo an exploratory operation for whom nothing can be done. Some surgeons argue that these operations are avoidable by good pre-operative screening whilst others argue that these operations are for cancer and it is better to seek every chance rather than eliminate all hope prematurely. 

Clinical audit in this context of care has helped bring about a fundamental shift in culture to one of greater  ‘openness’ in relation to the acceptance of the need for and justification of transparency in key clinical performance data and metrics.  Clinicians now have a better understanding (and consequently less ‘fear’) of variation in individual clinical outcomes.  

Conclusions

The review confirmed that there is still a degree of confusion as to the definition of clinical audit in the NHS.  Discussions with clinical audit specialists and a review of online findings from a survey of NHS organisations, revealed that many practitioners presented service development and organisational development as examples of clinical audit.  This state of affairs presents real problems when undertaking formal evaluation of the impact of audit and indeed strategic development at local, regional and national levels.

The qualitative review of published literature revealed that the vast of majority of papers were focused on clinical audit ‘outcomes’ in terms of improved adherence to guidelines, and the process of clinical audit, rather than further impact as defined here.  Nonetheless there were some examples of impact from the international literature.  However where published papers purported to be on impact, the main metrics were on short-term clinical measures. The review also found that there is limited assessment of impact in the reports of national clinical audits in England which probably fails to reflect the degree to which this occurs; instead reflecting the historic orientation of audit towards process compliance and in some cases, the quasi-research nature of some national audit. 

The online survey of NHS Trusts found examples in each of the five main areas of impact; the level of evidence of these examples inevitably varies from one organisation to another.

As part of the broader qualitative review conducted, discussions with clinical audit specialists and clinicians revealed two further dimensions of impact, namely strategic and cultural.  These discussions also highlighted the need for further studies of economic impact of clinical audit, especially given the pressures on health service funding at the present time.

It is clear from the review that clinical audit can have a range of impacts on the health of patients and on the wider health system.  It is also clear that despite the extensive use of data and measurement within clinical audit, that the evidence of impact from clinical audit is often of a qualitative nature, or not sufficiently robust for publication; as such the tendency for this evidence (especially from individual NHS organisations) is to remain unpublished and add to the all ready large source of “grey literature” in the NHS. It remains difficult to get studies of audit, as opposed to research, published. As yet, there is no uniform or comprehensive system of capturing and disseminating the intelligence from a large part of clinical audit practice. 

Moreover, this analysis of the evidence of impact demonstrates three fundamental components of effective clinical audit that are required for any effect to be obtained, namely: i) that there have been repeated cycles of audit, ii) it is likely that audit was carried out in a methodical manner and iii) and that change in clinical practice and resultant effect has been recorded and analysed.

Clinical audit is designed to measure compliance with standards of proven clinical practice and record the required and documented changes in clinical practice shown through re-audit.  However, many audits do not get to re-audit stage; still less of them to repeated cycles of audit.  The potential to measure and/or research such change and to evaluate clinical audit is therefore severely restricted by this failure to follow simple best practice guidelines.  
Despite the failure to follow best practice, there are many examples of good practice as the review has identified. Thus, if standard method and processes are followed and there is a commitment to follow through to repeat cycles of audit then significant change in clinical practice and meaningful impact can be achieved. Such impact however is by no means common practice in the NHS in England at the present time.
By seeking to establish a concept of ‘impact’ from audit that went beyond patient health outcomes to look at system wide productivity and effectiveness improvements, this review also identified there were economic and financial impacts from clinical audit practice. Because audit effectively streamlines care it has the potential to reduce costs and make efficiencies at the same time as the primary purpose remains improvements in patient care. Examples given above identify an approach that clinical audit needs to incorporate more systematically into its practice.
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