Performance monitoring in Australia and England:
from scandals to action
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The Queensland approach may deliver empirical evidence on whether
performance monitoring leads to improved quality of care

in Australia and England and have raised concern about

quality of care and patient safety. In Australia, the major
disasters have included those at the Bundaberg Hospital in
Queensland,! and the Campbelltown and Camden Hospitals in
New South Wales; and in England, the Bristol Royal Infirmary
scandal® and the Shipman Affair.® Although the specifics in each
instance are unique, a common outcome from the subsequent
inquiries has been a recommendation for some form of centralised
performance monitoring using routinely collected data. Why?
Because retrospective desktop analysis of routinely collected data
signalled the medical disaster before the “whistle blew”.

What is interesting about Queensland Health’s response to the
Bundaberg scandal, as described by Duckett et al in this issue of
the Journal (page 571),% is that these workers have combined their
preferred casemix-adjusted statistical analysis (variable life-
adjusted display [VLAD] plots) with an explicit protocol for action.
In so doing, Duckett et al have recognised that the ultimate

f everal high profile medical disasters have occurred recently

purpose of data (and analysis) is to guide action® (for improve-
ment) while avoiding the commonly held casemix adjustment
fallacy.®

The casemix adjustment fallacy begins with a deceptively simple
equation that informally relates the variance in outcomes (eg,
mortality) to a combination of three variables — chance, patient
casemix factors, and quality of care. Statistical techniques are used
to account for chance and patient casemix factors. The residual
unexplained variance in outcome is then prematurely assigned to
quality of care.® This is naive, because it assumes too much and is
an oversimplification. For example, it assumes that the outcome
variance equation is of a closed form (three variables only, when we
have no basis to conclude this); it assumes perfect data (no errors
in data, no measurement error) and perfect casemix adjustment
(when we know that important casemix variables are not as yet
measured or measurable); and, finally, it fails to recognise that all
statistical models are but simplified approximations subject to
error. This casemix fallacy — where the residual unexplained
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variance in outcome is automatically attributed to quality of care
— is to be diligently avoided” if the process of monitoring is to
remain credible and useful in improving quality of care.

The protocol for action developed by Duckett et al has two key
characteristics: use of a pyramid model of investigation,®” which
recognises that, in searching for assignable causes of variation, a
useful strategy (which mitigates the casemix adjustment fallacy) is
to systematically check five variables (data, patient casemix,
structure, process of care, and carers), underpinned by an explicit
clinical governance framework. A key feature of the pyramid
model of investigation is the prior degree of belief, for which there
is empirical evidence ® that the vast majority of explanations for
unusual variation will be located at the base (data, patient casemix)
and the least likely explanations will be located at the apex (quality
of care and carers). Indeed, as part of the Shipman Inquiry, two
general practitioners were flagged as having “unacceptably” (the
casemix adjustment fallacy) high casemix-adjusted death rates.
Application of the pyramid model of investigation aided the
discovery that this excess mortality was credibly explained by the
numbers of patients in nursing homes — place of death was not
included in the casemix adjustment method.

Furthermore, the inclusion of data (at the base of the pyramid)
ensures that data improvement is an integral part of any monitor-
ing process, as this is usually a highly cost-effective way of
reducing variation, to the benefit of all concerned. So it is a matter
of concern that Duckett et al found that data improvement was
frequent and “frustrating to hospitals and clinicians”. One reason
for this frustration is because concepts such as “true positives” and
“false positives” from diagnostic testing are applied to performance
monitoring — but this is unhelpful and misleading.

Consider, for example, a signal of high mortality which is due to
a data error. If we predicate the definition of signals of special
cause variation on malpractice or quality of care,’ then we are
required to concede that a false-positive signal has occurred. But
the notion of a false positive in the evaluation of a diagnostic test is
based on a comparison with a reference “gold standard” test, by
which the “true” disease state of each patient is known (albeit
using the gold standard). In contrast, in performance monitoring,
there is no gold standard and the true state of each data point is
unknown, so the notion of false-positive signals makes little sense.
Furthermore, in diagnostic testing, a false-positive result can
mislead us into taking the wrong action, whereas finding and
fixing a data error actually moves us in the right direction —
towards understanding and eliminating special causes of vari-
ation.'? The possible confusion with diagnostic testing should be
remedied through clarifying the purpose of monitoring and pro-
viding training on the method and its limitations.

Duckett et al have adopted VLAD plots, which are simple visual
tools for displaying variation. They show the indicator of interest
one patient at a time, while accounting for the prior risk (casemix
adjustment) and the play of chance as indicated by upper and
lower limits. It is important to appreciate that, wherever the limits
are set (except for O or infinity), we will occasionally commit an
error of commission (when we wrongly identify a signal from the
noise) or an error of omission (when we fail to detect a true signal
from the noise). The choice of limits is, as Duckett et al state, a
matter of judgement that is informed by statistical theory, eco-

nomic consideration, and empirical evidence. What is exciting
about the Queensland approach is that it is well poised to deliver
the oft-lacking empirical evidence (because most monitoring
systems do not include a specific action protocol) on the use of a
performance monitoring system. This empirical evidence is the
ultimate criterion by which to judge the usefulness of the perform-
ance monitoring system itself.

As Duckett et al recognise, performance monitoring is the search
for signals of variation from background noise in the presence of
imperfect data, imperfect casemix adjustment, and imperfect
methods of action. Although the performance monitoring system
must be alert to “bad apples” (and this is noted in the pyramid
model for investigation), care needs to be taken to ensure that the
search for “bad apples” does not become the primary aim, as this
will (most likely) increase fear and thereby hinder genuine contin-
ual improvement.” Ultimately, performance monitoring needs to
embrace the wider aspects of the science of improvement,” in
which statistical methods for analysing variation are but one
component. The other major components involve “appreciation of
a system”, “theory of knowledge” and “psychology of humans”, in
which all stakeholders in the performance monitoring system
cooperate towards the aim of continual improvement. The chal-
lenge for performance monitoring in general®'® has been that it
has itself been at variance with key principles of the science of
improvement, and so the extent to which the Queensland model
delivers continual improvement remains to be seen.
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