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Abstract

      Background: There is a wide practice gap between optimal and actual care for patients with acute myocardial infarction in hospitals around the world. We undertook this initiative to develop an updated set of evidence-based indicators to measure and improve the quality of care for this patient population.

      Methods: A 12-member expert panel was convened in 2007 to develop an updated set of quality indicators for acute myocardial infarction. The panel identified a list of potential indicators after reviewing the scientific literature, clinical practice guidelines and other published quality indicators. To develop the new list of indicators, the panel rated each potential indicator on 4 dimensions (reliability, validity, feasibility and usefulness in improving patient outcomes) and discussed the top-ranked quality indicators at a consensus meeting.

      Results: Consensus was reached on 38 quality indicators: 17 that would be measurable using chart-abstracted data and 21 that would be measurable using administrative data. Of the 17 chart-review indicators, 13 address pharmacologic and nonpharmacologic care delivered to patients in hospital. In-hospital mortality was recommended as a key outcome indicator. Three system indicators were recommended to measure the collaborative responsiveness of the health care system from the call for help to intervention. It was recommended that hospitals strive for a minimum target benchmark of 90% or greater on process-of-care indicators.

      Interpretation: Implementation of strategies by clinicians and hospitals to meet target benchmarks on these quality indicators could save the lives of many individuals with acute myocardial infarction.

    

      There is a large practice gap between optimal and actual patterns of care for patients with acute myocardial infarction in hospitals around the world.1 Acute myocardial infarction is a highly treatable condition for which many advances in treatment have occurred over the past several decades. However, the uptake of many of these advances and their incorporation into routine clinical practice has often lagged behind their development and publication in clinical journals by many years.2–4 To reduce this gap and improve quality of care, many jurisdictions are using indicators of the quality of care for patients with acute myocardial infarction. These quality indicators are intended to measure adherence to selected key clinical practice guidelines in routine clinical care and serve as a foundation for efforts to improve quality.5 They define the minimum standard of care that might be expected for all “ideal” patients who meet certain criteria and have no contraindications for a given health care intervention.

      National organizations in Canada, the United States, the United Kingdom and other OECD (the Organisation for Economic Co-operation and Development) countries have all developed indicators to measure and improve the quality of care for patients with acute myocardial infarction both within and across countries, regions and hospitals.6–9 In 2003, the Canadian Cardiovascular Outcomes Research Team (a Canadian Institutes of Health Research Interdisciplinary Health Research Team) worked in association with the Canadian Cardiovascular Society to develop and publish the first set of quality indicators for myocardial infarction in Canada.6 The Canadian Cardiovascular Outcomes Research Team comprises more than 30 leading outcome researchers who work together on projects to measure and improve cardiac care. From the outset, we recognized that the indicators would need to be modified over time to reflect changes in practice guidelines and clinical evidence. In 2007, a Canadian expert panel was convened by the Canadian Cardiovascular Outcomes Research Team to develop and recommend a set of quality indicators that took into account the best indicators developed elsewhere and that also included some unique indicators that were felt to be of particular relevance and use to Canadian clinicians and hospitals.

    

      Methods

      
        Expert panel

        A 12-member multidisciplinary expert panel was assembled in 2007 from across Canada to review and update the 2003 indicators of quality of care for patients with acute myocardial infarction.6 The indicators were developed by means of a two-staged modified Delphi process.10 The panel was led by 2 experienced clinician-scientist cochairs (J.V.T. and D.T.K.) and comprised 10 panelists: 3 cardiologists, 2 emergency physicians, 2 registered nurses, a family practitioner, a clinical pharmacist and a clinical epidemiologist (a list of the panel members appears at the end of the article). Panel members were invited by the 2 cochairs based on nominations received from the Canadian Cardiovascular Outcomes Research Team and the Canadian Cardiovascular Society. An attempt was made to create an expert panel that was geographically representative of Canada, was multidisciplinary and included not only experts in cardiology but also leaders in quality improvement with experience in measuring and using indicators of quality of care for patients with acute myocardial infarction.

      

      
        Review of existing indicators

        In preparation for the update and revision process, a literature search was conducted of the MEDLINE database (1966 onward) to identify articles on indicators of quality of care for acute myocardial infarction. The following search terms were used: “performance indicators,” “quality indicators,” “performance measures,” “quality measures,” “report card,” “registry,” “acute myocardial infarction,” “acute coronary syndrome,” “cardiology,” “healthcare,” “benchmarks” and “standards.” In addition, bibliographies of relevant articles and websites of specific organizations (e.g., the Joint Commission on Accreditation of Healthcare Organizations and the Centers for Medicare and Medicaid Services) and those involved in quality improvement in different jurisdictions such as the United States, the United Kingdom, Sweden and other countries were identified. Previously published quality indicators, including the 2006 American College of Cardiology / American Heart Association clinical performance measures for myocardial infarction,7 were also reviewed. The review of existing indicators, restricted to those published in English, was conducted by one of the coauthors (L.K.) and reviewed by the panel cochairs (J.V.T. and D.T.K.). The results from this literature review appear in Appendix 1 (available online at www.cmaj.ca/cgi/content/full/179/9/909/DC2).

        Panel members were encouraged to develop indicators that reflected class I recommendations in the American College of Cardiology / American Heart Association guidelines. Recommendations from the 2004 American College of Cardiology / American Heart Association guidelines for the management of patients with ST-segment elevation myocardial infarction,11 and the 2007 American College of Cardiology / American Heart Association guidelines for the management of patients with unstable angina and non-ST-segment elevation myocardial infarction12 were used as reference material during the development of the indicators. The 2007 focused update of the 2004 American College of Cardiology / American Heart Association guidelines for the management of patients with ST-segment elevation myocardial infarction13 was published after the expert panel meeting, but the recommendations were reviewed during the process of finalizing the indicators.

        After reviewing the scientific literature, practice guidelines and existing indicators, the panel formulated a new list of potential indicators. Useful indicators are described as “meaningful, valid and reliable, feasible and accountable for patient variability” and capable of being modified by improvements in the health care system.14 In addition, the indicators should be measurable using either data available from chart review or linked administrative data sets.6 The panel classified indicators by data source (i.e., chart review or administrative data) because administrative data may be quite different from data determined through chart review. Indicators based on data from chart review are more likely to be measured by clinicians working in hospitals, whereas indicators based on administrative data are more likely to be used by government agencies and researchers with access to these data. Although structural indicators were included in the 2003 set of quality indicators,6 they were not widely used by Canadian hospitals after publication. As a result, it was decided that the update process would focus on 2 types of indicators: process-of-care indicators and outcome indicators.

        The panel divided the process-of-care indicators further into 2 subgroups, according to the relevant stage of care — in hospital and out of hospital. An additional third group was created for “system” indicators that measure aspects of care reflective of the collaborative performance of the health care system from the prehospital to the in-hospital phase; the panel recognized that these indicators are not totally under the control of hospitals. The definitions of the process-of-care indicators included the concept of “eligible” patients (those with a diagnosis of acute myocardial infarction who meet minimal eligibility criteria for an intervention) and “ideal” patients (eligible patients with no contraindications to the intervention of interest).

      

      
        Preliminary rating of indicators

        The 10 panelists completed the first round of rating the potential indicators independently in September 2007. Each panelist was provided with background material, including the results of the literature review, the original list of quality indicators6 and a list of 56 potential indicators (45 process-of-care indicators, 9 outcome indicators and 2 system indicators [see Appendix 2, available at www.cmaj.ca/cgi/content/full/179/9/909/DC2]) and their associated operational definitions. Panelists were asked to rate each potential indicator according to 4 dimensions recommended by the American College of Cardiology / American Heart Association performance measures task force: usefulness in improving patient outcomes; feasibility of data collection; reliability; and validity.5 In addition, each panel member was asked to rate each indicator on a 3-point scale: “do not include,” “could include” and “must include.” In order for an indicator to be accepted into the second round of rating, a minimum of 7 of the 10 panelists needed to rate it as “must include.” The rating forms included a comments section to encourage panelists to provide suggestions for changes or additional indicators. A total of 17 additional indicators suggested by the panelists were assessed by the panel cochairs. Two were found to have sufficient scientific evidence to warrant their inclusion as new indicators in the second round of rating.

        Of the 56 potential indicators provided to the panelists for the first round of rating, 21 indicators based on administrative data received unanimous ratings of “must include.” These 21 indicators were marked for inclusion in the final set of updated indicators and were excluded from the second round of rating.

      

      
        Secondary rating of indicators

        Panelists participated in a second round of indicator ratings at an expert panel meeting held in Toronto in October 2007 moderated by the cochairs. Thirty-two indicators were presented for the second round of rating. For each indicator, a summary of first-round ratings, suggested changes, comparative indicator definitions used in other jurisdictions and current evidence from practice guidelines were presented and reviewed. This step was followed by discussion of the indicator definition, inclusion and exclusion criteria, feasibility and the indicator's relevance to the Canadian health care system. In many cases, the panel adopted indicator definitions similar to those used in other jurisdictions such as the United States or the United Kingdom where it felt the definitions were suitable for use within a Canadian context. The panelists also discussed target benchmarks. At the end of the discussion process, the panelists were requested to rate each indicator and identify a benchmark.

      

      
        Final review

        Following the panel meeting, the 32 indicators reviewed were documented as per panel discussions and the overall ratings compiled. The prespecified criterion for inclusion in the final set of indicators was a “must include” rating by at least 7 of the 10 panelists after the expert panel meeting. A summary document of the finalized set of indicators, including any further evidence published in the interim period, was circulated to the panel members. A follow-up teleconference was held to address any outstanding issues.

      

    

      Results

      
        Process-of-care indicators — chart-abstracted data

        The expert panel reached a consensus after 2 rounds of ratings on 13 in-hospital process-of-care indicators (6 pharmacologic and 7 nonpharmacologic), 1 outcome indicator and 3 system indicators (Box 1) (Appendix 3, available online at www.cmaj.ca/cgi/content/full/179/9/909/DC2). These indicators are based on chart-abstracted data.
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              Box 1.

            



        Of the 6 pharmacologic indicators, 2 focus on treatment provided on arrival at hospital (acetylsalicylic acid [ASA] and fibrinolytic therapy) and 4 focus on treatment at discharge (ASA, β-blocker, angiotensin-converting-enzyme [ACE] inhibitor or angiotensin-receptor blocker, and statin). The 6 pharmacologic indicators are similar to ones used in the United States and are supported by class I recommendations from the American College of Cardiology / American Heart Association 2004 and 2007 guidelines.11–13 However, the first indicator — “ASA prescribed within 24 hours before hospital arrival or within 3 hours after hospital arrival” (Box 1, Appendix 3 [www.cmaj.ca/cgi/content/full/179/9/909/DC2]) is a modification of the indicator from the initial set of Canadian quality indicators — “ASA prescribed within 6 hours after hospital arrival”6 — and differs from the US indicator of “ASA within 24 hours of hospital arrival.”7 The panel felt that ASA should be administered as soon as possible after the patient's arrival at hospital but noted that there was no specific evidence to justify stipulation of administration within 3 hours after arrival — this time window was selected on the basis of expert opinion.

        The 7 nonpharmacologic indicators (Box 1, Appendix 3 [www.cmaj.ca/cgi/content/full/179/9/909/DC2]) serve to update and replace several from the initial set of quality indicators.6 These 7 indicators focus on rapid identification and treatment of patients with ST-segment elevation myocardial infarction, risk stratification, assessment of left ventricular function, as well as counselling about smoking cessation and referral to cardiac rehabilitation.15 A new indicator, “electrocardiogram (ECG) within 10 minutes after hospital arrival” (Box 1, Appendix 3 [www.cmaj.ca/cgi/content/full/179/9/909/DC2]) was deemed important because of its role in determining the type of myocardial infarction and linkage to subsequent steps in the care process, such as provision of fibrinolytic therapy or primary percutaneous coronary intervention. Arrival at hospital was defined as triage time or registration time, whichever came first.

        Panelists recommended that the majority of patients with acute myocardial infarction undergo risk stratification with one of the following procedures: cardiac catheterization; exercise stress testing; perfusion imaging; or stress echocardiography (Box 1, Appendix 3 [www.cmaj.ca/cgi/content/full/179/9/909/DC2]). The panelists did not specify a particular timeframe for cardiac catheterization, since benchmarks have already been developed for patients with acute coronary syndromes by the Canadian Cardiovascular Society as part of its Access to Care initiative,16 and there were concerns about logistical challenges in operationalizing a complex, time-dependent indicator. The panel recognized that many patients would undergo semi-urgent percutaneous coronary intervention or coronary artery bypass graft surgery based on the findings of the cardiac catheterization; however, the panel felt that it would be overly complex to operationalize an indicator for these interventions after an acute myocardial infarction.

        The panel also discussed the application of the indicator “primary percutaneous coronary intervention within 90 minutes after hospital arrival” to transferred patients. It strongly recommended that this indicator be measured for both transferred patients and nontransferred patients, albeit separately. With the benefits of primary percutaneous coronary intervention being increasingly recognized, more patients are being transferred to centres with such treatment capabilities. In the panel's view, the same goal for the treatment timeframe should apply to both transferred and nontransferred patients receiving primary percutaneous coronary intervention (i.e., door-to-balloon time of 90 minutes or less). However, it should be measured separately in these 2 groups of patients. Further, the panel noted that, although the door-to-balloon time has traditionally been reported as a median value, the indicator sets a target for all eligible patients to receive primary percutaneous coronary intervention within 90 minutes after arrival at hospital, not for a median door-to-balloon time of 90 minutes or less, as it has been interpreted in some settings. Hospitals that transfer patients from their emergency department to a facility for percutaneous coronary intervention may wish to measure the time from arrival at hospital to transfer, recognizing the importance of this phase in the door-to-reperfusion process.

      

      
        Process-of-care and outcome indicators — administrative data

        The panel unanimously recommended 13 out-of-hospital process-of-care indicators (9 pharmacologic and 4 nonpharmacologic) based on administrative data (Box 2). These indicators were similar to those in the original set of indicators.6
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        The 9 pharmacologic indicators focus on secondary prevention in the form of prescriptions filled for medications such as β-blockers, ACE inhibitors or angiotensin-receptor blockers, and statins at various points. The 4 nonpharmacologic indicators measure wait times for procedures and the proportion of patients who have a physician visit within 4 weeks after discharge.

        There were also 8 outcome indicators that measure cardiac-related readmission rates and mortality rates at different points. More explicit definitions of these indicators are provided in the initial publication of quality indicators.6 Because in-hospital mortality is sensitive to a patient's length of stay, the panel recognized that 30-day mortality might be a preferable indicator. However, it is a difficult indicator for individual hospitals to track, because the patient is often no longer within the hospital setting. Furthermore, most deaths in the short term after an acute myocardial infarction occur during the index in-hospital stay.

      

      
        System indicators

        Three new system indicators were included (Box 1, Appendix 3 [www.cmaj.ca/cgi/content/full/179/9/909/DC2]). The first system indicator, “fibrinolytic therapy within 60 minutes after call for emergency medical services,” is similar to the performance measure used in the United Kingdom under the National Service Framework for Coronary Heart Disease.8 The second system indicator, “primary percutaneous coronary intervention within 120 minutes after call for emergency medical services,” identifies a call-to-intervention time of 120 minutes. These indicators focus on assessing the collaborative responsiveness of the emergency medical services and the hospital to the initial call for help. The third indicator — “prehospital 12-lead ECG” — assesses the proportion of patients who received a 12-lead ECG in the field and the capability of the emergency medical services to provide this service. Not all jurisdictions in Canada currently have ambulances with 12-lead ECG equipment, although this is expected to change in the years ahead.

        These 3 system indicators incorporate important aspects of the period of prehospital care and represent an important opportunity to reduce call-to-intervention time for patients with ST-segment elevation myocardial infarction.

      

      
        Discarded indicators

        The panel discarded several indicators from the initial set.6 The in-hospital process-of-care indicator “β-blocker within 12 hours of hospital admission” was discarded because recent evidence suggested that it might be harmful in the acute phase of myocardial infarction in some patients.17

        The indicator “clopidogrel administered either acutely or at hospital discharge” was considered as a potential new indicator but was ultimately discarded because of a lack of consensus as to whether there was sufficient evidence to warrant its recommendation for all patients with acute myocardial infarction.

        Another process-of-care indicator from the initial set, “lipid sample obtained within 24 hours of admission,”6 was discarded because the panel concluded that most patients should be given statin therapy regardless of their lipid levels, with blood levels to be monitored during follow-up.

        Although not defined as an indicator, the in-hospital use of anticoagulants was discussed. The panel concluded that anticoagulants (e.g., heparin, low-molecular-weight heparin) are an important component of care. However, it refrained from creating an indicator for anticoagulant use because of the complex range of agents, regimens and relative indications that would need to be addressed in the definition, implementation and measurement of such an indicator.

      

      
        Benchmarks

        Although benchmarks varied in the initial set of quality indicators (from 70% to 90%),6 the panel unanimously selected 90% as the target benchmark in the updated set of process-of-care indicators for ideal patients. However, it noted that, for some hospitals and indicators, a 90% target may be unrealistic or difficult to achieve relative to current performance levels. In these instances, hospitals are encouraged to adopt annual improvement targets set at increments of 10%. For example, if a hospital's performance on an indicator is currently 70%, the target for the next year would be 80% for that indicator. At the same time, the panel felt it was important to select benchmarks that are high enough to motivate hospitals to improve and work toward achieving the highest possible quality of care.

        The panel did not explicitly recommend target benchmarks for the outcome indicators. It recognized that outcomes are dependent not only on the quality of care provided but also on patient characteristics that may be out of a hospital's direct control. Nevertheless, tracking outcomes is important, and hospitals should strive for continuous improvement in all outcome measures over time.

      

    

      Discussion

      
        Use and impact of indicators

        The initial set of indicators have been used in a variety of settings since their publication in 2003.6 The indicators served as the basis for report cards for quality of cardiac care that were developed for Ontario hospitals as part of the Enhanced Feedback for Effective Cardiac Treatment (EFFECT) Study. Many Ontario hospitals developed initiatives to improve their performance after the first round of report cards were publicly released from this study.18 The initial indicators have also been used in other initiatives such as the Saskatchewan Health Quality Council hospital-specific, province-wide report card for quality of care of acute myocardial infarction19 and by Canadian hospitals participating in the “Safer Health Care Now!” acute myocardial infarction quality-improvement initiative.20 The application of the indicators in these types of initiatives has provided valuable insight into their feasibility, ease of use, availability of required data and their ability to identify variation in care across hospitals. Experience from these initiatives demonstrates the need for indicators that are easy to use, with definitions that are clear and concise. This will support consistent use and application of the indicators and help to minimize chart-abstraction time and data-collection costs.

        The definitions of, and inclusion and exclusion criteria for, the updated set of indicators have been worded specifically to reflect changes in practice guidelines and scientific evidence since the first set of indicators were published. Although the updated indicators are most likely going to be adopted in the Canadian health care system, they should also be useful in other countries, particularly jurisdictions where quality-of-care indicators are not widely used.

        There is increasing evidence that hospitals with better performance on these types of quality-of-care indicators have lower mortality rates.21 Thus, improving performance on these indicators has the potential to save many lives.21

        Different users of these indicators may wish to tailor them to their own settings and may not measure all of the indicators on a regular basis.

      

      
        Implementation strategies and challenges

        For indicators to have maximal impact on the health care system, clinicians and hospitals need to commit adequate time and resources to measuring their performance on the indicators and developing strategies for achieving optimal performance. For busy clinicians and financially strapped hospitals, quality-improvement activities may not always be a high priority. In most Canadian provinces, quality improvement has been a voluntary activity left to individual clinicians and hospitals. However, this may change as the public and policy-makers demand greater accountability for health care spending and corresponding outcomes.

        In both the United States and the United Kingdom, hospitals are mandated by government, private payers and hospital accreditation bodies to collect and publicly report their performance on a number of quality-of-care indicators for acute myocardial infarction as a condition of reimbursement. In an increasing number of cases, there are “pay for performance” strategies in place whereby hospitals that achieve the best performance on indicators receive financial rewards.22 The adoption of similar policies in Canada would rapidly increase the interest in, and uptake of, these indicators and likely improve patient outcomes.

        To assist Canadian hospitals with the implementation of these quality-of-care indicators, the Canadian Cardiovascular Outcomes Research Team investigators will work in collaboration with national and local initiatives (e.g., the “Safer Healthcare Now!” campaign) to develop measurement tools such as data-collection sheets and web-based clinical registries that will enable hospitals to measure their performance on these indicators.20 The “Safer Healthcare Now!” campaign currently has more than 120 hospital teams from across Canada enrolled in its initiative to improve the delivery of care for acute myocardial infarction using evidence-based indicators (Virginia Flintoft, Department of Health Policy, Management and Evaluation, University of Toronto, Toronto, Ontario: personal communication, 2008). Data from the EFFECT study have shown that hospitals that use standardized tools (e.g., admitting orders) have higher rates of performance on quality indicators. Therefore, we recommend that hospitals consider developing or modifying standardized admission orders, care pathways and discharge plans to incorporate the aspects of care covered by these indicators.18

        This updated set of indicators will also be presented at various scientific meetings. A slide show will be developed to help those who wish to do presentations on these indicators at their local hospitals. As resources for using these indicators are developed, they will be made available by the Canadian Cardiovascular Outcomes Research Team on its website (www.ccort.ca).

      

      
        Limitations

        We recognize that these quality-of-care indicators have certain limitations. Failure to provide an identified element of care to a given patient may not necessarily represent suboptimal care — the need for clinical judgment in the care of each patient remains. There may also be extenuating circumstances that might influence a clinician's judgment. These circumstances may not be captured or documented in the patient chart, which is why the panel did not recommend a target benchmark of 100% for individual indicators. The updated set of indicators have focused predominantly on underuse of interventions. However, the overuse of potentially harmful interventions (e.g., calcium-channel blockers in patients with left ventricular dysfunction) is also an important quality-of-care issue. Finally, quality of care is a multidimensional construct, and certain important aspects of care such as the quality of patient education and counselling are not captured by these indicators, which focus on aspects of care that can be reliably and easily measured.

      

    

      Conclusion

      The initial set of indicators of quality of care for patients with acute myocardial infarction that was published in 20036 has been updated to reflect current evidence and practice guidelines, as interpreted by an expert multidisciplinary panel of members from across Canada. These indicators are designed to be tools to measure the quality of care objectively and to identify areas where processes of care and patient outcomes can be improved. The first set of indicators has had a positive impact on the Canadian health care system. One hopes that this updated set will have a similarly positive effect.

      Performance measures are not intended to be an end unto themselves, but rather a critical first step in measuring and improving the care of patients. We suggest that clinicians and hospitals, working collaboratively, use the indicators to measure their performance, assess the results and implement strategies to ensure that every patient with acute myocardial infarction gets the best possible care and outcomes.

      @@	See related research, pages 895 and 901, and related commentary, page 875
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Footnotes
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