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The legacy of Bristol: public disclosure of individual
surgeons’ results
Bruce Keogh, David Spiegelhalter, Alan Bailey, James Roxburgh, Patrick Magee, Colin Hilton

Measurement of outcomes from medical or surgical interventions is part of good practice, but
publication of individual doctors’ results remains controversial. The authors discuss this issue in the
context of cardiothoracic surgery

After the General Medical Council hearings and the
subsequent Bristol Royal Infirmary Inquiry into paedi-
atric cardiac deaths, cardiac surgeons expected a sting-
ing attack on British cardiac surgical practice. What
emerged instead, in 2001, was a comprehensive report
highlighting many of the difficulties facing frontline
clinicians and managers in the NHS.1

The story of the paediatric cardiac surgical service in Bristol
is not an account of bad people. Nor is it an account of peo-
ple who did not care, nor of people who wilfully harmed
patients. It is an account of people who cared greatly about
human suffering, and were dedicated and well-motivated.
Sadly, some lacked insight and their behaviour was flawed.
Many failed to communicate with each other, and to work
together effectively for the interests of their patients. There
was a lack of leadership, and of teamwork. It is an account of
healthcare professionals who were victims of a combination
of circumstances which owed as much to general failings in
the NHS at the time than to any individual failing.1

The report included 198 recommendations, of
which two stated that patients must be able to obtain
information on the relative performance of the trust
and of consultant units within the trust. This led to an
increasing belief that the interests of the public and
patients would be served by publication of individuals’
surgical performance in the form of postoperative
mortality. A precedent for this existed in the United

States, where in 1990, the New York Department of
Health published mortality statistics for coronary
surgery for all hospitals in the state, and has published
comparable data each year since.2 A newspaper, News-
day, successfully sued the department under the state’s
Freedom of Information Law to gain access to surgeon
specific data on mortality, which the newspaper
published in December 1991, evoking a hostile
response from surgeons. New Jersey and Pennsylvania
states have also started publishing mortality data, but
the practice has not yet spread to any other state or
country.

Cardiac surgeons had seen this coming, so during
the Bristol Royal Infirmary Inquiry the Society of Car-
diothoracic Surgeons of Great Britain and Ireland
tried to redress perceived deficiencies in surgeons’
approach to national data collection and audit3 by
producing unambiguous guidelines on data collection
and clinical audit in cardiac surgical units (see www.sct-
s.org) and by debating how to measure their clinical
performance.

After detailed discussion, the society agreed to
institute the collection of data on surgeon specific
activity and in-hospital mortality for several index pro-
cedures and to use a stringent set of limits to initiate an
internal assessment. An annual mortality of greater
than 2 SD above the mean was set as the trigger for a
review by local clinical governance. This was intended
to be a constructive process, not a trigger for criticism,
blame, or ill considered actions. The problem with this
approach is that there will always be 2.5% of
consultants under review.

In-hospital mortality was chosen as a performance
measure because it was understandable, easy to meas-
ure, could be validated, and included all patients who
died in hospital (not just those within a certain time
frame). Furthermore, it was used by all public reporting
systems in the United States.

Index procedures of isolated, first time coronary
surgery, lobectomy for lung cancer,4 and correction of
aortic coarctation or isolated ventricular septal defect
repair were identified. But the collected data were only
for activity and mortality, which did not allow for
casemix adjustment.
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In 1998, when the decision to collect these data was
taken, cardiac surgeons were anxious. They were
fearful that in the shadow of what had happened at
Bristol chief executives would have a low threshold for
suspension, which could unjustly derail the careers of
perfectly competent surgeons. Nevertheless, such was
the recognition of the importance of this venture that
voluntary compliance among consultant surgeons for
individual data submission has been 100% from that
time.

From individual surgeons’ data and subsequent
reviews, two things have been learnt. Firstly, little
relation exists between volume and mortality. Detailed
statistical analysis shows a significant volume effect in
which a 20% increase in workload is associated with
reduction by a 20th in operative mortality (5% relative
reduction, 95% confidence interval 2% to 8%). In real
terms, this translates to a reduction in operative
mortality from 2% to 1.9%, which is negligible in prac-
tical terms. Secondly, when surgeons have been
reviewed, several issues of process and organisation,
rather than technical, surgical ability, have usually been
the underlying problem.

Why publish results on individual
surgeons?
A detailed analysis by the Nuffield Trust has shown that
the arguments for and against publication are finely
balanced.5 The reason for publication determines the
way such data are presented. The two key reasons are
either to facilitate patient choice or to demonstrate
safety. Publishing for patient choice requires detailed,
risk adjusted tables of outcome published in a
comparative fashion. Publishing to indicate whether a
surgeon is safe or not requires agreeing a threshold of
unacceptable mortality and then showing where each
individual surgeon’s results lie relative to that
threshold. This is analogous to the blood alcohol level
test for driving—a driver is either above or below the
agreed or legal limit.

The comparative cardiac surgery reporting pro-
grammes in Pennsylvania, New Jersey, and New York
have been well publicised. The claims are that these
systems are transparent and that in New York the asso-
ciated scrutiny has resulted in a demonstrable
reduction in post operative mortality.6–9 Counter claims
suggest that this reduction in mortality is no greater
than that seen across the rest of the United States and
that in a litigious climate the data required protracted,
detailed auditing and validation with the result that,
when finally published three years later, the data are no
longer relevant. Furthermore, there is a feeling in the
US cardiac surgery community that an unintended
negative consequence of public disclosure is that
surgeons may be protecting their results by avoiding
higher risk cases if they feel that their results are drift-
ing into a range that might attract unnecessary yet
easily avoidable scrutiny.10–13 The improvement in
mortality is easy to show. The avoidance of high risk
surgery is less easy to show because of the subjective
and immeasurable nature of the clinical decision mak-
ing process in these complex patients. This is a real
irony because the evidence suggests that patients are
the one group who pay little attention to these data.

What they really want is an operation in a hospital
close to home and as soon as possible.14–16

Although the surgeon plays an important role in
surgical outcome, so does the anaesthetist, the
intensive care physician, and the intensive care nurse.
Surgical results are also influenced by the socioeco-
nomic status of the local population; severity of cardiac
illness; prevalence of comorbidities; threshold of refer-
ral from both the general practitioner and the
cardiologist; threshold of acceptance by the surgeons;
standards of anaesthesia, surgery, and intensive care;
adequacy of facilities and staffing levels; attitude to
training; interpersonal relationships between staff; and
the geographical layout of the unit (for example, in
some units the wards are so far from the theatre and
intensive care unit that surgeons have no time to check
up on ward patients between surgery cases). So the
concept of blaming the surgeon was perceived as
unfair.17

These concerns have been reflected in the decision
by the Veterans Administration (the biggest US health-
care provider) to discourage the generation of surgeon
specific outcomes. The administration believes the per-
formance of a surgeon cannot be separated from that
of his or her institution as quality is highly dependent
on institutional systems.18 19 Others argue that it is the
doctors who are best placed to change institutional
processes that influence outcome and they are
therefore a logical target.20

Public disclosure of hospital and surgeon specific
data in other specialties has not been well publicised
but will gain increasing prominence.21 22

We thought carefully about ways to present the
data in the United Kingdom to avoid some of the pit-
falls of the US models. We agreed we would base any
risk adjusted comparative analyses on lower risk cases
alone, leaving surgeons able to tackle more complex
and difficult cases without unnecessary apprehension.
The wisdom of this strategy was recently highlighted by
a study in the BMJ confirming that risk stratification
systems that may be good at predicting risk in large
institutional groups of patients are much less reliable
in high risk cases at the level of an individual surgeon
because they tend to “under-predict” for higher risk
groups. More importantly this study defined the level
of predicted risk above which we should exclude
patients from comparative analyses.23

The national service framework for
coronary heart disease
The national service framework for coronary heart dis-
ease, launched in early 2000, included clear recom-
mendations for comparative audit based on the Society
of Cardiothoracic Surgeons’ clinical dataset.24 The
framework led to a national coronary heart disease
information strategy,25 which released funds and man-
dated collection of this dataset through the National
Clinical Audit Support Programme under the jurisdic-
tion of the Commission for Health Improvement (now
the Healthcare Commission).26 The vision was to
harmonise data collection between cardiology, cardiac
surgery, and other administrative systems so that
everyone had ownership of, and was working from, the
same base dataset and the same definitions.
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Since 1996 the society has also been collecting
comprehensive data on anonymised individual
patients from an increasing number of units through-
out the United Kingdom that would allow for casemix
adjustment. But the data are not yet good enough to
allow for meaningful comparisons of units, let alone
surgeons. The Nuffield Trust (United Kingdom) and
Rand (United States) did a rigorous, independent
review of the quality of data in the clinical databases of
10 units in England, and this showed serious but reme-
diable deficiencies in data quality. The review has led to
a series of recommendations on data collection,
including the requirement for a “permanent cycle of
independent external monitoring” and “validation by
an independent source” before release.27 28

As part of the national service framework, data col-
lection in England would shift from the Society of Car-
diothoracic Surgeons to the central cardiac audit
database, part of the National Clinical Audit Support
Programme in the NHS Information Authority. The
added value would be that this system would provide
mortality tracking through the Office for National Sta-
tistics. This would enable the society to start analysing
and understanding the factors influencing long term
survival rather than focusing solely on early postopera-
tive mortality. This is particularly relevant given the
observation that the hazard of early death after
coronary artery surgery remains raised for 60-90 days.29

This should lead to an understanding of which kinds of
patient benefit most from which operation and so con-
tribute substantially to the overall quality of care and
more specifically to the basis of informed consent.

The price the surgical community had to pay for
these long term benefits was the publication of

individual surgeons’ results: the first set of results
would be released in some form by the end of 2004.
But to retain the confidence of all parties—surgeons,
the public, and the healthcare regulators—the project
would be overseen jointly by the surgical community,
the then Commission for Health Improvement, and
the Department of Health.

This was an ambitious programme. The society’s
dataset had to be changed to accommodate standards
on NHS data; units had to be connected to the central
cardiac audit database through secure connections;
and the transmission specifications for the clinical data
required standardisation and testing. Locally, data
managers were appointed, and networked computer
systems were put in place. The first data trickled into
the central cardiac audit database in October 2003, too
late for the production of validated, risk adjusted,
surgeon specific results in 2004.

So the society began to consider other options. In
October 2002, it had published unadjusted mortality
for coronary and aortic valve surgery for every unit in
the United Kingdom. But it had also been collecting
individual surgeons’ unadjusted mortality data for
some years as part of its quality assurance programme.
Could it analyse and present these data constructively?

Can crude mortality be usefully
presented?
Tables 1 and 2 show that most deaths in coronary sur-
gery occur in high risk patients, however they are
stratified. Because of this casemix influence it would
not be sensible to publish unadjusted mortality by sur-
geon. But crude mortality could be used to show that
surgeons lie within or outside a certain predefined
limit.

It is reasonable that the threshold should be
considerably higher when risk adjustment is not used
than when it is. So how has the society set the limits? In
industry, 99.9% confidence limits (3 SD) are commonly
used for quality control processes for manufacturing,
where there is control of raw materials. Sadly, this level
of standardisation does not hold for cardiac surgery
patients, who can be very heterogeneous. So the limits
were widened to 99.99% (4 SD) to take this additional,
inherent variation into consideration. The society pro-
poses to use these limits as our its basis for publication
of individual surgeons’ results. So, for the purposes of
safety it will consider that any surgeon whose mortality
is within 99.99% (4 SD) over an aggregated three year
period will have met transparent and defined
standards. This means that any outlier is likely to be
real—there is less than a 1 in 10 000 chance that the
society would assert that any particular surgeon with
average case mix did not meet its standard. The
deficiency is that these limits become very wide at
lower volumes, opening the way to accusations of pro-
fessional protectionism for surgeons with lower
volumes.

Surgeons who have been in post for fewer than
three years will be analysed similarly for one or two
years. Those whose mortality lies within 99.99% confi-
dence limits will be said to “meet” the society’s
standards; those whose mortality lies below and
outside these limits will be said to “exceed” the
standards; and those whose mortality lies above these

Table 2 Observed versus predicted mortality for 2001-3 using a modified EuroSCORE*
to maximise the number of scorable patients

EuroSCORE

Observed Predicted

Alive Deaths Total
Observed

mortality (%) Deaths
Predicted

mortality (%)

0-1 11 998 53 12 051 0.4 60.3 0.5

2-3 14 450 134 14 584 0.9 367.4 2.5

4-5 10 784 194 10 978 1.8 486.6 4.4

6-7 4989 189 5178 3.7 330.2 6.4

8-9 1819 140 1959 7.1 163.6 8.4

>9 953 195 1148 17.0 133.8 11.7

All 44 993 905 45 898 2.0 1542.0 3.4

EuroSCORE is an additive score based on logistic regression, which takes account of age, sex, previous
heart surgery, pulmonary disease, extracardiac arteriopathy, neurological dysfunction, serum creatinine
concentration, left ventricular function, unstable angina or recent myocardial infarction, urgency, and a
critical preoperative state such as mechanical ventilation, inotropic support, intra-aortic balloon
counterpulsation, or acute renal failure. The higher the score, the higher the risk of death for the patients.

Table 1 Observed versus predicted mortality for 2001-3 using a nine variable Bayes
model built on 2000 data

Bayes score (%)*

Observed Predicted

Alive Deaths Total
Observed

mortality (%) Deaths
Predicted

mortality (%)

<1.0% 20 467 91 20 558 0.4 144.7 0.7

1.0-1.9% 23 834 271 24 105 1.1 339.2 1.4

2.0-2.9% 9913 217 10 130 2.1 245.7 2.4

3.0-4.9% 7656 262 7918 3.3 302.3 3.8

5.0-9.9% 4288 293 4581 6.4 307.8 6.7

>9.9% 1765 333 2098 15.9 373.7 17.8

All 67 923 1467 69 390 2.1 1713.3 2.5

The model takes account of age, body surface area, diabetes, hypertension, left ventricular function, the
presence of left main coronary disease, renal disease, and previous heart surgery.
*The higher the score, the higher the risk of death for the patient.
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limits with a high mortality will be described as “not
meeting” the standards (figure, p 450).

The Healthcare Commission is taking a similarly
cautious statistical approach in their clinical indicator
of “deaths following a heart bypass operation,” which
contributes to the balanced scorecard component of
the annual star ratings for hospitals. From this year the
indicator will be based on three years’ data derived
from hospital episode statistics, with possible
expansion of the control limits to allow for any
observed “overdispersion” arising from inadequate risk
adjustment.30

The use of data that are not risk adjusted is still very
controversial, but their value is being increasingly
recognised. The use of a single risk adjusted number to
summarise a surgeon’s results runs the risk of lending
a level of spurious credibility to an analysis that does
not take into account the impact of influences that are
not patient related. To many, the number will simply
represent the final analysis.31 32 On the other hand, data
that are not risk adjusted simply say, “Take a closer look
at the bigger picture.” It inevitably invokes a review
process of which detailed, risk stratified analysis is only
a part. No conclusions can be drawn until a full review
has taken place.

This sort of data cannot contribute to patient
choice. So patient choice will be driven by other
considerations, but patients will know the society is
constantly reviewing its results without fear or favour.

When these results are published later this year,
medicine in the United Kingdom will have crossed a
threshold into a new era. Cardiothoracic surgeons will
have shown that it is possible for a surgical specialty to
review its own performance at an individual clinician
level by professional consensus. This system is not per-
fect; it is a first step, which, in the words of Alan
Milburn in 2003, when he was secretary of state for
health, has “opened a door which other branches of
medicine will need to enter.” Most importantly, cardiac
surgeons will have opened a more general debate that
will revolve around the balance between the relative
influence of individual physicians and institutional
influences on patient outcomes and how this relation
translates to transparent public accountability.

The final question is whether, with transparent sys-
tems in place to maintain standards, it is necessary to
publish a list of names, or can the public good can be
served just as well by the knowledge that appropriate
mechanisms are in place and independently regulated.
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Development of an AIDS vaccine: perspective from the
South African AIDS Vaccine Initiative
Timothy J Tucker, Gatsha Mazithulela

Most work on HIV vaccines is being done in the public sector rather than the pharmaceutical
industry. Although international cooperation is producing candidate vaccines, greater investment is
needed to speed up progress

The HIV epidemic continues to expand at an alarming
rate1 and is predicted to be the worst infectious disease
ever to affect humanity. Other infectious diseases such
as smallpox and polio have been controlled or
eradicated by vaccination, and vaccines continue to be
the most cost efficient and effective intervention avail-
able for preventing infectious diseases.2

Although investment in HIV vaccines was initially
small, support has increased greatly over the past dec-
ade. This article describes the experience of vaccine
development in South Africa.

Early development
The processes of developing a vaccine against HIV
have been distinct from that of any previous
pharmaceutical product. Although most existing
vaccine capacity resides within the private sector, most
research into an HIV vaccine has taken place (or been
funded from) within the public sector. This is because
manufacture and distribution of an HIV vaccine is
unlikely to generate much profit.3

HIV is a genetically diverse microbe that is
categorised into many genetic subtypes. Although
HIV subtype B is responsible for a minority of HIV
infections, it is the predominant subtype in developed
countries.4 Early vaccine development focused on sub-
type B genes and proteins, and clinical trials were pre-
dominantly in the United States and Europe.
However, in the mid to late 1990s groups such as the
International AIDS Vaccine Initiative and the South
African AIDS Vaccine Initiative (SAAVI), placed the
development of vaccines against different subtypes on

the global agenda. In addition, greater investment
went into clinical trials of products in developing
countries.

South African AIDS Vaccine Initiative
SAAVI was established in 1999 by the South African
government, Eskom (a private sector electricity
supplier), and the Medical Research Council to
coordinate development and testing of HIV vaccines

The South African AIDS Vaccine Initiative is developing vaccines
against different subtypes of HIV

Education and debate

South African AIDS
Vaccine Initiative,
Medical Research
Council, PO Box
19070, Tygerberg
7505, South Africa
Timothy J Tucker
director
Gatsha Mazithulela
deputy director

Correspondence to:
T J Tucker
saavi@mrc.ac.za

BMJ 2004;329:454–6

454 BMJ VOLUME 329 21 AUGUST 2004 bmj.com


