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Evidence for between and within country variation in mortality from cardiovascular disease
has made the measurement and reporting of quality of cardiac care and its outcomes
increasingly relevant to clinical practice. The European Society of Cardiology has recognised
the importance of this through a number of ventures including the EurObservational
Research Programme and the European Atlas of Cardiology, each collecting information
from member countries about processes and outcomes relating to cardiovascular disease
and its treatment. In 1910, Dr Ernest Codman suggested that surgeons track and publish
their patient outcomes.1 Nowadays, outcomes reporting has become central to the
evaluation of clinical care across a number of healthcare systems. For example, the National
Health Service of England and Wales transparently reports operator-level standardised
mortality rates for percutaneous coronary intervention which includes all publically funded
procedures performed by all operators. Yet, many argue that we should concentrate on the
measurement of adherence to guideline2

There are several methods by which processes of care may be ascertained. Single measures
of process focus on one specific aspect of care.3 Composite measures combine several
measures to create a single score. As such, they can pool indices representing structure
(centre volume, hospital characteristics), processes (discharge medications prescribed at
hospital discharge, attainment of reperfusion rates for STEMI) and outcomes (unadjusted
survival rates, case-mix standardised mortality rates).4 These parameters can be combined
using a predetermined method, such as weighted opportunity-based scores, all or none

measures, budget allocation, benefit of the doubt or unobserved component models to
create the final composite score. 5-7

Composite scores are useful because they allow the collective evaluation of a range of
performance indices.8 This enables the immediate representation of overall quality rather
than that of a finite clinical parameter. However, since data are summated, there is the
potential for loss of information that would inform a quality improvement initiative.9
Furthermore, when interpreting composite performance indicators, it is necessary to
appreciate the methods used to calculate the score. An all or none approach, which,
requires all components of an indicator to be fulfilled for the provider to score a point,
identifies excellent practice. However, it is a harsh judging tool, since failing to meet any one
of the measures results in zero points and therefore no attainment of the pre-specified
standard. By reflecting the proportion of interventions that were received out of the
number of opportunities there were to receive the interventions, opportunity-based
methods allow greater flexibility in performance attainment across the set of indices.

In this issue of EHJ QCCO, Aliprandi-Costa and colleagues present the results of a
retrospective study of 7,444 patients hospitalised with acute coronary syndrome enrolled in
the CONCORDANCE registry between 2009 and 2015.10 The authors developed a composite
score derived from 14 guideline-indicated Clinical Process Indicators, aggregated using an
equal weighting method, to evaluate the association between process measures and clinical
outcomes. The recommendations given to these clinical indicators, by the European,
American and Australian cardiology societies are shown in Table 1. The authors found that

hospitals in the best performing tertile of adherence for the clinical process indicators had
the best outcomes, supporting the notion that adherence to guidelines leads to improved
survival.11-14

In an attempt to unpick potential mediators for the significant inverse relationship between
better care and reduced mortality, the authors studied how hospital facilities impacted on
the quality of care provided. Those hospitals with the highest adherence to guidelineindicated care were statistically significantly more likely to be capable of percutaneous
coronary intervention. Moreover, those hospitals with the poorest adherence more often
recorded acute coronary syndrome ischaemic risk on admission and employed quality
improvement co-ordinators, which is surprising as one would expect better adherence
performance with these interventions. The authors conclude that it is possible that the
noted differences in performance related, in part, to the structural differences between
hospitals. Data from the United Kingdom heart attack register, the Myocardial Ischaemia
National Audit Project (MINAP) also support this notion.15 A study of 357,228 cases of nonST-segment elevation myocardial infarction found wide between hospital variation in
guideline-indicated care that remained after adjustment for case mix.15 Another study found
that half of the variation in the diffusion of primary percutaneous coronary intervention
across England was due to hospital-level characteristics over and above that of case mix,
hospital operator numbers and hospital mode of delivery of the service.16 Even so, the
study by Aliprandi-Costa and colleagues, found that structural differences did not fully
explain all of the variation between hospitals. Those with higher adherence scores
demonstrated higher rates of discharge medication prescription than those with lower

scores
optimal clinical outcomes.

Quality of care will only be improved by measuring and reporting performance. This permits
the identification of variation, thus facilitating targeted strategies to improve care. It is here
that composite measures have an important role to play. As the authors demonstrated;
better clinical outcomes are associated with higher levels of adherence to a composite score
of process measures for acute myocardial infarction care. Recently the European Society of
Cardiology Acute Cardiovascular Care Association published a position paper defining a set
of quality indicators for AMI care within Europe.7 Included within this recommendation is an
opportunity based composite score clearly recognising the importance of such methods in
reducing unwarranted variation in cardiovascular care.

References
1.
O'Leary DS. Performance Measures How Are They Developed, Validated,
and Used? Medical care 1995;33(1):JS13-JS17.
2.
Lilford R, Mohammed MA, Spiegelhalter D, Thomson R. Use and misuse of
process and outcome data in managing performance of acute medical care: avoiding
institutional stigma. The Lancet 2004;363(9415):1147-1154.
3.
Bonow RO, Masoudi FA, Rumsfeld JS, DeLong E, Estes NM, Goff DC, Grady
K, Green LA, Loth AR, Peterson ED. ACC/AHA classification of care metrics:
performance measures and quality metrics: a report of the American College of
Cardiology/American Heart Association Task Force on Performance Measures.
Journal of the American College of Cardiology 2008;52(24):2113-2117.
4.
Chen LM, Staiger DO, Birkmeyer JD, Ryan AM, Zhang W, Dimick JB.
Composite quality measures for common inpatient medical conditions. Medical care
2013;51(9):832-837.
5.
Couralet M, Guérin S, Le Vaillant M, Loirat P, Minvielle E. Constructing a
composite quality score for the care of acute myocardial infarction patients at
discharge: impact on hospital ranking. Medical care 2011;49(6):569-576.
6.
Simms AD, Baxter PD, Cattle BA, Batin PD, Wilson JI, West RM, Hall AS,
Weston CF, Deanfield JE, Fox KA. An assessment of composite measures of

hospital performance and associated mortality for patients with acute myocardial
infarction. Analysis of individual hospital performance and outcome for the National
Institute for Cardiovascular Outcomes Research (NICOR). Eur Heart J Acute
Cardiovasc Care 2013;2(1):9-18.
7.
Schiele F, Gale CP, Bonnefoy E, Capuano F, Claeys MJ, Danchin N, Fox KA,
Huber K, Iakobishvili Z, Lettino M. Quality indicators for acute myocardial infarction:
a position paper of the Acute Cardiovascular Care Association. European Heart
Journal Acute Cardiovascular Care 2016.
8.
Peterson ED, DeLong ER, Masoudi FA, O'Brien SM, Peterson PN, Rumsfeld
JS, Shahian DM, Shaw RE. ACCF/AHA 2010 position statement on composite
measures for healthcare performance assessment: American College of Cardiology
Foundation/American Heart Association Task Force on performance measures
(writing committee to develop a position statement on composite measures). Journal
of the American College of Cardiology 2010;55(16):1755-1766.
9.
Tubaro M, Vranckx P, Price S, Vrints C. The ESC textbook of intensive and
acute cardiovascular care: Oxford University Press, USA; 2014.
10.
Aliprandi-Costa B, Sockler J, Kritharides L, Morgan L, Snell L, Gullick J,
Brieger D, Ranasinghe I. The Contribution of the Composite of Clinical Process
Indicators as a Measure of Hospital Performance in the Management of Acute
Coronary Syndromes-insights from the CONCORDANCE Registry. European Heart
Journal-Quality of Care and Clinical Outcomes 2016:qcw023.
11.
Peterson ED, Roe MT, Mulgund J, DeLong ER, Lytle BL, Brindis RG, Smith
SC, Pollack CV, Newby LK, Harrington RA. Association between hospital process
performance and outcomes among patients with acute coronary syndromes. Jama
2006;295(16):1912-1920.
12.
Simms A, Batin P, Weston C, Fox K, Timmis A, Long W, Hall A, Gale C. An
evaluation of composite indicators of hospital acute myocardial infarction care: a
study of 136,392 patients from the Myocardial Ischaemia National Audit Project.
International journal of cardiology 2013;170(1):81-87.
13.
Chung SC, Sundstrom J, Gale CP, James S, Deanfield J, Wallentin L, Timmis
A, Jernberg T, Hemingway H. Comparison of hospital variation in acute myocardial
infarction care and outcome between Sweden and United Kingdom: population
based cohort study using nationwide clinical registries. Bmj 2015;351:h3913.
14.
Dondo TB, Hall M, Timmis AD, Gilthorpe MS, Alabas OA, Batin PD, Deanfield
JE, Hemingway H, Gale CP. Excess mortality and guideline-indicated care following
non-ST-elevation myocardial infarction. European Heart Journal: Acute
Cardiovascular Care 2016:2048872616647705.
15.
Dondo T, Hall M, Timmis A, Yan A, Batin P, Oliver G, Alabas O, Norman P,
Deanfield J, Bloor K. Geographic variation in the treatment of non ST-segment
myocardial infarction in the English National Health Service: a cohort study. BMJ
Open 2016.
16.
Hall M, Laut K, Dondo T, Alabas O, Brogan R, Gutacker N, Cookson R,
Norman P, Timmis A, de Belder M. Patient and hospital determinants of primary
percutaneous coronary intervention in England, 2003–2013. Heart 2016;102:313-19.

