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Introduction
The 1994 edition of the book The

Best Doctors in America' has sold more
than 17 000 copies. Many city magazines
have recognized the commercial potential
of articles on the "best doctors" in the
community and have published issues
devoted to this topic. There have been no
published analyses of the impact of these
articles, but they markedly increase maga-
zine sales and no doubt affect readers'
selection of physicians.

The articles on "best doctors" are
based on surveys of physicians' reputation
among other physicians. The validity of
these surveys has not been assessed by
objective measures such as patient out-
comes. Unfortunately, information on
outcomes relevant for a given physician
specialty is usually not available, or if it is,
the outcome may depend more on patient
risk than on the physician's skill. Since the
"best" doctors may treat higher-risk
patients than other doctors, they may be
penalized by outcomes not adjusted for
patient risk.

Perhaps the highest-quality risk-
adjusted outcome data are for physicians
who perform coronary artery bypass graft
surgery. These data can be used to assess
the validity of the survey results with
regard to the quality of the surgeons. The
results of the present study may be
generalizable to surveys evaluating physi-
cians in other specialties.
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only Medicare patients for 1989 to 1991,
with most surgeries taking place in 1990.
The Wisconsin-plus data set included data
from Wisconsin and from one large
hospital outside Wisconsin. This hospital
specialized in bypass surgery and used the
same data collection forms as the Wiscon-
sin hospitals.

The available information on the
individual surgeons in each data set
included the number of surgeries per-
formed, the number of deaths, and the
predicted number of deaths. The predicted
number of deaths was determined on the
basis of patient risk factors, as has been
described previously.2-5 Although the spe-
cific risk factors differed among the three
data sets, each data set included informa-
tion on whether or not the patient had had
a myocardial infarction immediately prior
to surgery, indicators of moderate or
severe impairment of ventricular function,
and whether the patient had had a
previous coronary artery bypass surgery.

States reported information only on
individual surgeons who performed more
than a specified number of surgeries. New
York reported the results for individual
surgeons who performed at least 200
surgeries during 3 years. Pennsylvania
reported results for each of 3 years and
provided information on individual sur-
geons who performed at least 30 surgeries
during the year. We had information
available for all physicians in the Wiscon-

Methods
Three data sets containing informa-

tion on surgeons who performed coronary
artery bypass graft surgery were used in
this study: a New York data set for the
period 1990 to 1992,2 a Pennsylvania data
set for the period 1990 to 1992,3 and a
"Wisconsin-plus" data set4'5 that included
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sin-plus data set, but we analyzed as

individuals only those surgeons in that
data set who performed at least 30
surgeries. Aggregate information on all
physicians in each data set who did not
perform enough surgeries to be evaluated
individually was obtained by subtracting
the total number of observed and predicted
patient deaths for the individual physicians
from the numbers for the state.2'3

We used several sources to identify
the "best" coronary artery bypass sur-

geons by reputation. The only available
national source was the book The Best
Doctors in America. 1'6 This source identi-
fied the "best doctors" by first surveying
physicians from well-known institutions
regarding the best physicians in their
specialty and then surveying these physi-
cians for their recommendations of out-
standing physicians. As this process con-

tinued, names were added or subtracted
from the list when a consensus of the
other physicians became apparent. Only
surgeons or bypass surgeons were asked
to identify the best bypass surgeons.

Our other sources of physicians with
the best reputations were articles from city
magazines. The articles were located by
contacting all magazines in the larger
cities in each of the three states. Articles
on "best doctors" were found in New
York7 Philidelphia,8 Pittsburgh,9 Milwau-
kee Magazine, 10 and Madison Maga-

zine. "I In contrast to the survey methods
used in The Best Doctors in America, the
community magazines surveyed physi-
cians regardless of specialty to identify
the best coronary artery bypass surgeons.

Three of these magazines solicited only
the opinions of physicians who had been
identified as "best doctors" by other
sources,79'10 and two surveyed a broad
sample of physicians in the area.8"'1

We defined "best" doctors as those
identified as outstanding in any of the city
magazines or in the book. Seven physi-
cians were identified in the book and 29
were identified in the magazines. The two
physicians who were identified in the
book but not the magazines were from the
hospital in the Wisconsin-plus data set
that was outside Wisconsin.

Surgeons were divided into three
groups for analysis: (1) those identified
individually who were listed in one of our
sources for "best" physicians, (2) those
listed individually who were not included
in our sources for "best" physicians, and
(3) those not identified individually be-
cause they treated an insufficient number
of patients. For most analyses data were

pooled for all physicians in a group. Our
risk-adjusted measure of performance for
a group of physicians was the ratio of the
observed to the predicted number of
deaths (i.e., the mortality ratio); the higher
the mortality ratio, the worse the perfor-

mance. Under the null hypothesis, the
mortality ratio has an approximately
normal distribution with a mean of 1 and a

variance equal to (1 - p)lnp, where p is
the expected mortality rate and n is the
number of patients. The statistical signifi-
cance for the difference between two
mortality ratios was found with the
z statistic for the difference between two
normally distributed variables with known
variances. The association of the mortality
ratio with patient volume was tested with
the Pearson correlation coefficient.

Results

Mortality ratios for the "best" coro-

nary artery bypass surgeons and other
surgeons are shown in Table 1. The data
included results on more than 10 000
patients of 31 physicians identified as

"best" by some source and on the subset
of nearly 2000 patients of the 7 physicians
identified as "best" by the national
survey. The mortality ratio for both groups
of "best doctors" was close to 1.00,
indicating that the observed mortality rate
was almost equal to the predicted rate.
The group of other physicians who had
enough patients to be evaluated individu-
ally had a mortality ratio that was slightly
but not significantly lower than that of the
"best" physicians. Physicians who did not

perform enough surgeries to be consid-
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TABLE 1-Mortality Ratiosa for "Best" and Other Coronary Artery Bypass Surgeons

Physician No. No. Observed Predicted Mortality 95% Confidence
Classification Surgeons Patients Mortality, % Mortality, % Ratioa Intervalb

Combined data
"Best" 31 10 277 3.4 3.5 0.98 0.88,1.08
US "best" 7 1 968 3.9 3.7 1.03 0.81,1.26
Other 243 74854 3.3 3.4 0.96 0.92, 0.99
Low-volume other ... 10 568 4.4 3.3 1.34* 1.24,1.44

New York
"Best" 13 6 096 2.8 3.0 0.95 0.81,1.09
Other 72 31 668 2.8 3.0 0.94 0.88, 1.00
Low-volume otherc 0 7 168 3.8 2.8 1.33* 1.19,1.46

Pennsylvania
"Best" 9 3 870 3.4 3.4 1.00 0.83,1.16
Other 147 41 838 3.5 3.6 0.97 0.82,1.02
Low-volume otherd 0 2892 5.2 3.5 1.47* 1.28, 1.66

Wisconsin-plus
"Best" 9 756 8.2 7.9 1.04 0.80,1.29
Other 24 1 348 7.5 8.0 0.94 0.75,1.13
Low-volume othere 74 508 8.5 7.9 1.07 0.78,1.37

aObserved mortality divided by predicted mortality. The ratio was obtained prior to rounding mortality rates.
bMortality ratio ±2.0 x square root of the variance of the ratio, computed as described in the Methods section.
CPhysicians with fewer than 200 patients within 3 years.
dPhysicians with fewer than 30 patients in each of 3 years.
ePhysicians with fewer than 30 Medicare patients reviewed.
P< .0001 compared with other identified surgeons.
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ered individually had a mortality ratio of
1.34, which was significantly greater at

the P < .0001 level than the mortality
ratio for the other physicians.

Table 1 also shows results for the
individual states. The number of "best"
physicians in the Wisconsin-plus data set
was disproportionate to the size of the
state, in part because two of the physicians
listed in The Best Doctors in America
came from the hospital outside Wisconsin
and in part because the "best" physicians
in Wisconsin were identified in two city
magazines; there was only one city
magazine in New York and two in
Pennsylvania. The Wisconsin-plus data
set also had the highest mortality rate. One
contributing factor was that the Wisconsin-
plus patients were on Medicare and
therefore were older than patients in the
other data sets. In each of the three data
sets the mortality ratio for all physicians
combined was 1.00 because for a given
data set the total observed and expected
mortality rates were equal.

The same relationships found in the
combined data set were also true for the
individual data sets; that is, the "best"
physicians did not have lower mortality
ratios than the other physicians. For
Pennsylvania and New York it was also
possible to find mortality ratios for
low-volume physicians, and in both states
these physicians had higher mortality ratios
than others. It was not possible to accurately
identify low-volume physicians in Wiscon-
sin because data were available only for a
sample of Medicare patients.

It is possible that a patient's risk of
mortality may be affected by his or her
community in ways that are not captured
by the risk-adjustment method. For this
reason we compared the mortality ratios
of the "best" doctors with the mortality
ratios of those surgeons who practiced in
the same communities or same hospitals.
The surgeons who practiced in the same

communities as the "best" doctors had a

mortality ratio of .91 and the surgeons

who practiced in the same hospitals as the
"best" doctors had a mortality ratio of .92.
Both of these ratios were lower than the
ratio for the "best" doctors (.98), although
the differences were not statistically sig-
nificant at the P < .10 level.

The comparison of the performance
of individual "best" doctors with that of
the other doctors, based on mortality
ratios, is shown in Table 2. The mortality
ratio of one of the "best" doctors was

better than the average ratio of the other
doctors at a level that was of borderline
statistical significance (P < .10). If "best

doctors" had been chosen by lottery, we
would expect an average of 1.5 "best"
doctors to be better than the others at the
P < .10 level of significance. One of the
"best" doctors had significantly worse

performance than the average of the other
physicians (P < .02). Seven (23%) of the
"best" doctors had a mortality ratio of at
least 1.25 (the observed mortality was

25% higher than the predicted), compared
with 70 (29%) of the 243 other doctors.
The difference between 23% and 29%
was not statistically significant.

The data for low-volume physicians
in Table 1 suggest that physicians with
fewer than the minimum number of
surgeries necessary to be included as

individuals in the data set may have had a

higher mortality ratio than other physi-
cians. We examined whether this relation-
ship continued for physicians who per-

formed more than the minimum number
of surgeries. Wisconsin physicians were

eliminated from this analysis because the
volume of surgeries for patients who were

not on Medicare was unknown for these
physicians. The mortality ratio was 1.07
for the 152 physicians who performed
from 30 to 399 surgeries over a 3-year
period and .87 for the 89 physicians who
performed 400 or more surgeries
(P < .0001). For the physicians who
performed enough surgeries to be in-
cluded in this data set as individuals, the
correlation between surgical volume and
mortality ratio was - .27 (P < .0001).
The correlation would have been greater
if low-volume surgeons had been identi-
fied individually and could have been
included in the analysis.

There was a relationship between
classification as a "best" doctor and
practice volume. The "best" physicians in
Pennsylvania and New York performed

more coronary artery bypass surgeries
over a 3-year period than other surgeons.

After adjustments were made for volume
differences between the states, the "best"
physicians performed 419 surgeries over a
3-year period, compared with 339 surger-

ies for the other physicians (P = .06). The
mortality ratio was 1.05 for the 12 "best"
physicians who performed fewer than 400
surgeries and .93 for the 10 "best"
physicians who performed more than 400
surgeries. These mortality ratios did not
differ significantly from the mortality
ratios of other physicians who performed
a similar number of surgeries.

Discussion
We used clinically risk-adjusted out-

come data from three states to evaluate the
validity of surveys to identify the best
coronary artery bypass surgeons. In each
of the three states, the surgeons selected as

"best" doctors in national or local surveys

had motality ratios similar to those of
other surgeons. Only 1 of 31 "best"
doctors performed better than the average
of the other doctors at a significance level
of P < .10, and 7 (23%) of the "best"
doctors had mortality rates more than 25%
higher than predicted, compared with 29%
of the other doctors. These results suggest
that classification as a "best doctor" by a

survey of other physicians does not ensure

that a coronary artery bypass surgeon will
perform better than most other doctors.
Since these results were consistent for three

states, it is unlikely that most current
magazine surveys would provide substan-
tially different results.

Abetter predictor ofphysician perfor-
mance was surgical volume. The associa-
tion of better outcomes with increased
surgical volume has been found previ-
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TABLE 2-Performance of "Best" Coronary Artery Bypass Surgeons
Compared with Others

Overall New York Pennsylvania Wisconsin-Plus

No. % No. % No. % No. %

Better than averagea 15 48 6 46 5 56 4 44
Worse than averagea 16 52 7 54 4 44 5 56
Significantly better 1 * 1 * 0 0
Significantly worse 1 ** 0 1** 0
Mortality ratio >1.25b 7 23 2 15 3 33 2 22

aMortality ratios of "best" surgeons were compared with the average mortality ratios of all other
individually listed physicians.

bof individually reported physicians not identified as "best," 29% had mortality ratios greater
than 1.25.

*P<.10; **P<.02.
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ously for surgical procedures in gen-
eral12-15 and for coronary artery bypass
surgery in particular.16-9 In the present
study surgeons' mortality ratios decreased
with increasing surgical volume and were
lowest for physicians who perfonned
more than 400 surgeries in a 3-year
period. Surgical volume may be a proxy
for experience. It may also indicate the
number of referrals a surgeon receives and
therefore may be a better indication of a
physician's professional reputation than
can be obtained from surveys. Supporting
the possibility that volume is an indication
of reputation is the fact that the "best"
physicians performed significantly more
surgeries than the other physicians.

The conclusions of this study depend
on the validity of the risk-adjusted mortal-
ity ratio as an indicator of quality of care.
Although the data used for this study have
been shown to be generally valid and
useful,20 the risk-adjusted mortality ratio
is not a perfect indicator of quality; the
risk adjustment may be inadequate and
mortality may be insensitive to certain
aspects of quality.21

The limitations of risk-adjusted mor-
tality ratios may not affect the conclusions
of this study, however. Mortality is an
important outcome, and the risk adjust-
ment used in this study compares favor-
ably with other risk-adjustment mod-
els.22'23 In addition, our data suggest that
perfect risk adjustment may not be neces-
sary. Since the measured patient risk (i.e.,
the predicted motality rate) was very
similar for the "best" surgeons and other
surgeons, it is unlikely that the unmea-
sured patient risk differed substantially.

We can only speculate on the reasons
why the surveys did not identify surgeons
with superior performance. In lieu of
adequate direct information about a sur-
geon's clinical skills, other physicians
may judge the surgeon on the basis of
their personal interactions with the sur-
geon or the surgeon's prominence in
research or medical organizations. It is
also possible that physicians choose the
"best" surgeons for political reasons, such
as membership in the same health care
organization. Certainly, some physicians
complain about the political nature of the
selection of "best" doctors.

The relationship between reputation
and outcomes was tested only for physi-
cians who perform coronary artery bypass
surgery. It is possible that physician
reputation is a better indicator of perfor-
mance in other specialties. This is un-
likely, however. For bypass surgery, mor-
tality and severe complications that may

result in mortality are very visible out-
comes. In other specialties patient out-
comes are often less visible to physicians
without responsibility for the patient.
Therefore, the weak association between
reputation and performance for bypass
surgeons should also hold true for physi-
cians in other specialties.

The possibility that physician sur-
veys are unreliable guides to physician
quality will disappoint patients searching
for a good doctor. The results of such
surveys are in high demand by lay readers
and should be more reliable than the
opinion of friends, which in the past has
been the most important influence on
patients' choice of physician.24 Patients
have few alternative measures of physi-
cian quality. Good objective information
on physicians is not generally available
and is unlikely to become available in the
near future. This information depends on
the intellectually difficult process of defin-
ing quality of care and the costly process
of collecting the data necessary to obtain
risk-adjusted outcomes. Without objective
information patients must rely on a
physician's reputation. Unfortunately,
reputation may measure a physician's
skill in associating with other physicians
more than it measures the physician's skill
in caring for patients. Our results suggest
that patient volume may be a better
indicator of quality than reputation. E
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