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Massachusetts recently joined 
New York, New Jersey, and 

Pennsylvania in reporting death 
rates associated with cardiac sur-
gery for individual surgeons — 
another wave in the tide of pub-
lic reporting that is sweeping the 
country. Such reporting raises 
questions about distinguishing 
the goals that define one’s work 
from the targets used to measure 
success. For hospitals and physi-
cians, minimizing death and com-
plications is an undisputed goal. 
But is zero the ideal target for 
measures of performance with re-
spect to death and complications?

In this era of public account-
ability, the answers to questions 
such as this turn out to be sur-
prisingly complex. Should provid-
ers be ranked according to their 
patients’ death rates? Could qual-
ity measures that drive providers 
toward apparent perfection some-
times paradoxically compromise 
quality by encouraging excessive 
focus on the measures them-
selves?

As strategies for improving 
health care by measuring quality 
are implemented through pay-
for-performance contracts and 
public “report cards,” subtle but 
important differences among per-
formance measures are emerging. 
The simplest performance mea-
sures describe compliance with 
a standard of care, such as admin-
istration of aspirin after acute 
myocardial infarction in the ab-
sence of contraindications. If the 
denominator for these measures 
is defined correctly, perfect per-
formance should be achievable 

through education and the adop-
tion of systems (e.g., electronic 
medical records with decision 
support) that make it easier to 
“do the right thing” — or diffi-
cult or impossible not to do it. 
Indeed, physicians in many hos-
pitals administer aspirin after 
acute myocardial infarction in 
100% of cases.

For a subgroup of measures of 
this type, perfect performance 
may be unattainable. For example, 
it is impossible to reduce blood 
pressure below 140/90 mm Hg 
in 100% of patients with hyper-
tension because therapy has side 
effects in some of them. With 
such measures, “benchmarks” 
from organizations with superi-
or performance can serve as tar-
gets. Sometimes, seemingly un-
attainable targets turn out to be 
attainable, as demonstrated by 
the achievement of zero or near-
zero rates of catheter-related in-
fections in some intensive care 
units.1

But for a second type of mea-
sure, no ideal standard of care 
exists, so perfect performance can-
not be defined. Instead of mea-
suring “defects,” data are used 
to describe variation. Physicians 
whose performance is higher or 
lower than the mean might have 
reason to question their care. 
For example, back when clinical 
judgment was the sole tool for 
deciding whether to operate on 
patients with suspected acute ap-
pendicitis, there was no ideal pro-
portion of removed appendixes 
that turned out to be normal. Low 
rates suggested that surgeons 

might be too slow to operate; high 
rates suggested too low a thresh-
old. Other examples include the 
percentage of coronary angio-
grams that reveal normal coro-
nary arteries and the percentage 
of patients with acute bronchitis 
who are treated with antibiotics. 
Providers often use such measures 
in internal quality-improvement 
programs, acknowledging that 
having higher or lower rates 
than colleagues may be cause for 
concern.

The question is: Do rates of 
death and complications fall into 
the first category or the second? 
At first glance, these measures 
have a clear goal: zero. However, 
public performance measures that 
push providers toward apparent 
perfection in these areas can 
have unintended perverse conse-
quences.

Consider, for instance, bal-
loon valvuloplasty for congenital 
aortic stenosis. If the only mea-
sured outcome is safety, one set 
of incentives is created. Any car-
diologist knows how to mini-
mize the complication rate: use 
a smaller balloon. But doing so 
also reduces the hemodynamic 
benefit and the time before an-
other procedure is needed. Big-
ger balloons produce better re-
lief of obstruction but carry a 
slightly higher risk of complica-
tions. Thus, two measures are 
needed to assess quality — one 
measure of effectiveness and one 
of safety. The interventionalists 
who deliver the best care with 
maximal benefit may well have 
complication rates in the middle 

Is Zero the Ideal Death Rate?

Is Zero the Ideal Death Rate?
Thomas H. Lee, M.D., David F. Torchiana, M.D., and James E. Lock, M.D.

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org at HEBREW UNIVERSITY on July 11, 2007 . 



PERSPECTIVE

n engl j med 357;2  www.nejm.org  july 12, 2007112

of the bell-shaped curve, not at 
the low end.

A similar dynamic applies in 
other domains, with trade-offs 
made through the choice of 
therapeutic strategy or referral 
decisions. Providers seeking to 
improve their measured perfor-
mance are tempted to keep high-
risk patients out of the denomi-
nator for a performance measure, 
choosing treatment options on 
which their performance is not 
being measured — even if these 
options have a lower expected 
survival rate.

For example, patients with a 
ruptured papillary muscle after 
acute myocardial infarction have 
a high risk of death with surgery 
but almost no hope of survival 
with medical therapy. A decision 
not to operate in such a case 
might help a surgeon preserve a 
low death rate but seal the pa-
tient’s fate. Cardiologists who 
perform angioplasty in patients 
with acute myocardial infarction 
and shock improve long-term sur-
vival by 67%2 but also raise their 
procedural death rate.

No one knows how often phy-
sicians and hospitals try to im-
prove measured results by declin-
ing high-risk cases. One might 
argue that physicians should think 
twice before operating on very 
elderly patients and that tertiary 
care hospitals should turn away 
more patients who have very lit-
tle chance of surviving. In theory, 
risk-adjustment methods allow 
statistical analyses to correct for 
differences in severity of illness 
so that treating high-risk patients 
should not adversely affect mea-
sured performance. With large 
enough patient populations, death 
and complication rates should be 

dominated by “typical” patients, 
minimizing the risk of distor-
tion by a few high-risk patients.

Two problems prevent this the-
oretical ideal from comforting 
practitioners. The first is the limi-
tations of risk-adjustment meth-

ods, which cannot adjust for 
variables that are not measured 
or included in the models, such 
as socioeconomic status or clini-
cal information not reflected in 
administrative data. Robust risk-
adjustment models are available 
for very few conditions, yet per-
formance measures focusing on 
death related to abdominal aor-
tic aneurysm repair, stroke, and 
pneumonia are being tested or 
are in actual use.3

The second problem is that 
small sample sizes lead to un-
stable estimates of performance. 
Consider the example of mortality 
associated with coronary-artery 
bypass grafting (CABG). When 
busy cardiac surgeons average 100 
to 200 cases per year and the av-
erage mortality is about 2% (i.e., 
two to four deaths per year), each 
death makes a visible difference 
in a surgeon’s ranking. The prom-
ise of risk adjustment may be in-

sufficient to persuade a surgeon 
to operate on a patient with dia-
betes and severe angina who has 
three-vessel coronary disease and 
poor left ventricular function, 
even though surgery is likely to 
benefit such a patient. Any theo-
retical leveling of the playing 
field accomplished by risk ad-
justment is, well, theoretical. For 
physicians being ranked on their 
individual performance with small 
sample sizes, the surest path to 
high marks is to have death rates 
as close to zero as possible.

For most outcome measures, 
including rates of death and com-
plications, there is a bell-shaped 
performance curve, within which 
there can be a fair amount of la-
bility. The Northern New England 
Cardiovascular Disease Study 
Group and others have found that 
a program ranking at the top one 
year might drop down the next 
and bounce back up the year af-
ter. Some variations reflect real 
changes within a group; others 
are presumably related to chang-
es in patient-related factors that 
are not captured in the model. 
For any given year, it’s hard to 
know which factors explain who 
ends up where within the curve. 
Opinions on how to deal with 
this uncertainty depend on one’s 
vantage point on the health care 
system. Physicians and other pro-
viders tend to advocate a “first, 
do no harm” approach that em-
phasizes restraint in public re-
porting. At the other extreme, 
many employers and health plans 
favor releasing all available data 
to the public to create informed 
health care consumers and to 
motivate providers to improve 
quality.

Experiments with ways of tack-
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ling this challenge are ongoing 
here and abroad. The New York 
State reporting system is widely 
credited with improving surgical 
outcomes. In contrast, Canadian 
investigators recently reported 
that in Ontario, mortality asso-
ciated with CABG was sharply 
reduced after providers’ results 
were confidentially disclosed at 
an institutional level but that pub-
lic reporting had no added effect 
on performance.4

There may be no compromise 
that would satisfy everyone, but 
a middle-ground approach may 
be necessary to improve care so 
that we move the entire bell-shaped 
curve, not just track movement 

within it. Such an approach might 
combine group-level measurement 
for public reporting and pay-for-
performance contracts with con-
fidential use of ranked outcomes 
at an individual-provider level 
for regional quality-improvement 
“collaboratives.”

We are fortunate to live in an 
age in which the pursuit of per-
fection is becoming the culture 
of medicine. Nevertheless, mea-
sures that drive providers toward 
apparently perfect performance 
should be handled with care.
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