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Abstract Background. Despite the fact that coronary
artery disease is the leading cause of death among wom-
en, previous studies have suggested that physicians are
less likely to pursue an aggressive approach to coronary
artery disease in women than in men. To define this issue
further, we compared the care previously received by men
and women who were enrolled in a large postinfarction
intervention trial.

Methods. We assessed the nature and severity of
anginal symptoms and the use of antianginal and anti-
ischemic interventions before enroliment in the 1842
men and 389 women with left ventricular ejection fractions
=40 percent after an acute myocardial infarction who
were randomized in the Survival and Ventricular Enlarge-
ment trial.

Resuilts. Before their index infarction, women were as

ORONARY artery disease is the leading cause of
death in women. It is estimated that 500,000
women die of the disorder each year, a mortality rate
in this group that exceeds that for all neoplastic dis-
eases combined.! However, several lines of evidence
suggest that coronary artery disease is treated less ag-
gressively in women than in men. Although women
experience chest pain as their chief symptom more
frequently than men,? fewer women are referred for
noninvasive tests for coronary artery disease. Even
when the noninvasive evaluation indicates a high like-
lihood of coronary artery disease, fewer women than
men are referred for coronary arteriography and coro-
nary bypass surgery — a difference that cannot be
explained by sex-related differences in the prevalence
of cardiovascular disease.>* Finally, even after a deci-
sion is made to refer a patient for cardiac catheteriza-
tion and coronary bypass surgery, women are referred
later in the course of their disease than men.
Several theories have been proposed to explain this
sex-related difference in patient care. Since chest pain
is more often associated with normal epicardial arter-
ies in women than in men, many physicians believe
that angina in women is less likely to be followed by

*The Survival and Ventricular Enlargement (SAVE) investigators are listed in
the Appendix.
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likely as men to have had angina and to have been treated
with antianginal drugs. However, despite reports by wom-
en of symptoms consistent with greater functional disabil-
ity from angina, fewer women had undergone cardiac
catheterization (15.4 percent of women vs. 27.3 percent of
men, P<0.001) or coronary bypass surgery (5.9 percent
of women vs. 12.7 percent of men, P<0.001). When these
differences were adjusted for important covariates, men
were still twice as likely to undergo an invasive cardiac
procedure as women, but bypass surgery was performed
with equal frequency among the men and women who did
undergo cardiac catheterization.

Conclusions. Physicians pursue a less aggressive
management approach to coronary disease in women
than in men, despite greater cardiac disability in women.
(N Engl J Med 1991; 325:226-30.)

serious cardiovascular events.’ This may explain why
physicians are more likely to attribute anginal symp-
toms in women to noncardiac causes.® In addition,
many noninvasive tests used for the evaluation of cor-
onary artery disease are believed to be less accurate in
women than in men.® Hence, it is possible that the less
aggressive diagnostic and therapeutic approach fol-
lowed by physicians who care for women with angina
is justified. Previous studies®* that have reported the
existence of a sex-related bias have been unable to
evaluate this possibility, since the patients in these
studies were identified by a physician’s decision to
perform a diagnostic or therapeutic intervention rath-
er than by the occurrence of a serious complication of
coronary artery disease. If physicians possess the
clinical judgment needed to identify high-risk patients
correctly, then sex-related differences should not be
apparent in the treatment of angina in patients who
have had similar cardiovascular events. The present
analysis was carried out to test this hypothesis.

METHODS
Study Patients

Patients were eligible for analysis in this study if they were en-
rolled in the Survival and Ventricular Enlargement Study (SAVE),
a multicenter trial being carried out in the United States and Can-
ada to evaluate the effect of an angiotensin-converting—enzyme in-
hibitor (captopril) on ventricular function and mortality in patients
who have abnormal left ventricular function after an acute myocar-
dial infarction. The SAVE trial is being conducted at 112 hospitals,
which function as 45 clinical centers. Patients were enrolled in our
study from January 1987 to January 1990.

All 2231 patients enrolled in the SAVE study were included in
the present analysis. All patients had had an acute myocardial in-
farction within the previous 3 to 16 days; the presence of an infarc-
tion was confirmed by a combination of typical symptoms and
characteristic changes in cardiac enzyme levels and the electrocar-
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diogram. All patients had left ventricular ejection fractions (as de-
termined by radionuclide ventriculography) of 40 percent or less.
Patients were excluded from participation if either their clinical
course or an exercise-tolerance test after their index infarction indi-
cated a high likelihood of myocardial ischemia but they did not
have coronary arteriography. Patients were also excluded if coro-
nary arteriography was performed and revascularization was rec-
ommended but not performed. The decision to recommend cath-
eterization or revascularization was made by the patient’s referring
physician.

Data Collection

All data for the study were prospectively collected with use of
uniform procedures for data collection and entry; the procedures
were detailed in a manual of operations and reinforced at training
sessions conducted before the start of patient enrollment. The fol-
lowing information was collected for each patient: the presence of
coronary risk factors; number of previous hospitalizations (if any)
for myocardial infarction, cardiac catheterization, coronary angio-
plasty, or coronary bypass surgery; presence and severity of anginal
symptoms and functional status within three weeks before the index
infarction; and medications received within 72 hours of the index
infarction. The patients were asked whether they had ever been told
by a physician that they were having angina; symptoms of angina
three weeks before the index infarction were also assessed with the
Rose questionnaire.” Functional status was assessed with three
scales: the New York Heart Association (NYHA) functional classifi-
cation,® the Karnofsky score,? and the Goldman scale'?; the first two
scales assess the ability to perform general activities, whereas the
third assesses the capacity to carry out specific activities. Both the
Karnofsky score and the NYHA classification use the patient’s own
sense of usual activity as the reference by which current disability is
measured, whereas the Goldman scale uses objective external
standards. Higher scores indicate less functional impairment for the
Karnofsky score (1 to 10) but greater impairment for the NYHA
classification (I to IV) and the Goldman scale (1 to 4).

Statistical Analysis

Differences between groups were evaluated for statistical signifi-
cance by the chi-square statistic for discrete variables and by the
z score for the continuous variables. We used multiple logistic re-
gression to determine the likelihood of a patient’s undergoing cardi-
ac catheterization or coronary-artery bypass surgery as a function
of sex while controlling simultaneously for all other clinically cogent
variables that might influence the diagnostic evaluation.'' The 95
percent confidence limits for these odds ratios were computed. A
two-tailed P value of less than 0.05 was considered to indicate statis-
tical significance.

REsuLTS

Of the 2231 patients enrolled in the SAVE trial,
1842 were men and 389 were women. Before the quali-
fying myocardial infarction, coronary risk factors were
more prevalent and more severe in the women than in
the men. The women were older (61.7x10.9 vs.
58.9£10.5 years, P<<0.001) and more likely to have a
family history of heart disease (53 vs. 44 percent,
P = 0.002) and a history of diabetes (32 vs. 20 per-
cent, P<<0.001) or hypertension (53 vs. 41 percent,
P<0.001) (Table 1). Accordingly, the use of insulin
and oral hypoglycemic agents as well as diuretics and
other antihypertensive agents within 72 hours of the
infarction was more common in women than in men
(all P<0.001) (Table 2). Eighty-six percent of the
women were postmenopausal. Women were more like-
ly than men to be current smokers (63 vs. 51 percent,
P<0.001) (Table 1).

The men and women had similar histories of angina
before their index infarction. Twenty-six percent of
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Table 1. Clinical Characteristics before the Index Hospitalization.

MEN WOMEN

CHARACTERISTIC (N = 1842) (N = 389) P VaLuUE*
percent (number)
Clinical diagnosis of angina 25.8 24.4 NS
Suspected angina 5.2 6.9 NS
Angina on Rose questionnaire 18.6 18.0 NS
Angina 25.8 (476)t  24.4 (95)
No. of angina episodes per wk NS
0 24.8 26.3
1-3 52.1 47.4
>3 22.1 26.3
Precipitants of angina NS
Heavy activity 35.1 26.3
Light activity 14.1 16.8
Not related to activity 7.7 13.7
Angina at rest 43.1 43.2
Cardiac risk factors
Current smoker 51.0 63.3 <0.001
History of diabetes 19.9 31.6 <0.001
History of hypertension 40.9 53.2 <0.001
Family history of heart disease 4.4 53.2 0.002

*NS denotes not significant.
1Data for five men were missing.

the men and 24 percent of the women had been told by
a physician that they had angina. According to the
responses to the Rose questionnaire, administered by
study personnel, 19 percent of the men and 18 percent
of the women had angina at least three weeks before
their infarction. Among those with ischemic symp-
toms, the frequency of anginal attacks was similar for
men and women: nearly 75 percent of both sexes had
at least one episode per week. The duration of anginal
symptoms varied widely in both men and women,
with a few reporting symptoms for less than 1 month
and some reporting symptoms for more than 10 years.
Angina was precipitated by similar degrees of activ-
ity in both sexes; more than 40 percent of the men
and women with angina had symptoms at rest within
three weeks of their infarction (Table 1). The use of
antianginal drugs (nitrates, beta-blockers, and calci-
um-channel blockers) during this time was also sim-
ilar; however, more men received aspirin (P = 0.008)
(Table 2).

Although the prevalence and frequency of angina
were similar in the two sexes, women were more likely

Table 2. Drugs Taken within 72 Hours before the Index
Hospitalization.*

Men WOMEN
TyeE oF DRUG (N = 1842) (N = 389) P VaLuet
percent

Beta-blocker 20.7 20.8 NS
Calcium-channel blocker 23.0 21.9 NS
Nitrate 20.8 17.5 NS
Aspirin 223 16.2 0.008
Insulin 5.2 11.1 <0.001
Oral hypoglycemic agent 8.4 14.4 <0.001
Diuretic 21.4 30.3 <0.001
Other antihypertensive agent 4.5 111 <0.001
Tranquilizer 7.1 9.5 NS

*Drugs were taken as part of long-term therapy. TNS denotes not significant.
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than men to report disability from ischemic symptoms
before their index infarction. This was true whether
symptoms causing disability were assessed by the
NYHA classification (P<<0.001), the Karnofsky score
(P = 0.009), or the Goldman scale (P<<0.001) (Table
3). Only 35 to 50 percent of the women reported no
functional limitation (according to the NYHA func-
tional class or the Goldman scale), as compared with
60 to 70 percent of the men.

Despite reporting greater disability as a result of
their anginal symptoms, the women were less likely to
be referred for cardiac catheterization (15.4 vs. 27.3
percent) and coronary bypass surgery (5.9 vs. 12.7
percent) than men (P<<0.001 for both). This difference
was not related to differences in the frequency of
angina or infarction in the two groups. Although more
men than women had a history of acute myocardial
infarction (37 vs. 27 percent, P<0.001), men under-
went catheterization and bypass surgery more fre-
quently than women whether or not they had a diag-
nosis of angina or an infarction before their index
infarction. Specifically, cardiac catheterization was
carried out in 58 percent of the men with a previ-
ous infarction but only 44 percent of the women
(P<0.008), and in 9 percent of the men without a
previous infarction but only 5 percent of the women
(P = 0.032). Similarly, cardiac catheterization was
performed in 64 percent of the men who had a history
of angina but only 44 percent of the women, and in
15 percent of the men without angina but only 6 per-
cent of the women (P<<0.001 for both). Multiple logis-
tic regression analysis showed that sex was associated

Table 3. Functional Rating and Employment before
the Index Hospitalization.*

MEN WOMEN
VARIABLE (N = 1842) (N = 389) P VALUE
percent
Functional ratingt
Kamofsky score 0.009
8-10 89.9 85.3
5-7 9.6 13.6
1-4 0.4 0.5
Goldman scale <0.001
1 62.4 35.0
2 21.1 35.0
3 14.9 28.5
4 0.8 1.0
NYHA clinical class <0.001
I 69.3 49.9
11 25.1 39.6
I 5.5 10.0
v 0.1 0.3
Employment <0.001
Full time 45.2 18.0
Part time 6.6 9.5
Retired 36.8 40.4
Unemployed 7.3 25.2

*Values do not sum to 100 percent because of rounding.

+A Karnofsky score of 8 to 10 indicates normal activity; 5 to 7, less than
normal activity, with the patient possibly requiring assistance; and 1 to 4,
disability. The Goldman scale is based on the patient’s ability to carry out
specific activities requiring different levels of metabolic equivalents
(METS): I =7 METS, Il =5 METS, Il =2 METS, and IV <2 METS. The
NYHA clinical class I indicates that the patient has no limitations, II slight
limitations, and III marked limi class 1V indi that the patient
cannot engage in any activity without discomfort.
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Table 4. Odds of Catheterization and Cardiac Surgery before the
Index Infarction.*

VARIABLE Opps OF CATHETERI- ODpDs OF CARDIAC
ZATION SURGERY
ODDS 95% CONFIDENCE  ODDS 95% CONFIDENCE
RATIO LIMITS RATIO LIMITS
Male sex 1.87 1.27,2.75 1.84 1.11, 3.05
Ejection fraction 1.00 0.98, 1.02 1.00 0.98, 1.02
Age <64 yr 2.12 1.61, 2.80 1.51 1.09, 2.08
Previous infarction 8.51 6.53, 11.11 4.56  3.20, 6.50
History of angina 4.63 3.44,6.23 2.53 1.77,3.63
Angina for >5 yr 1.75 1.19, 2.56 2.09 1.44,3.05
Ever smoked 1.15 0.84,1.58 1.32 0.89, 1.96
Education <high school 0.73 0.56, 0.95 085 0.62,1.15
Married 1.05 0.78, 1.40 1.20 0.84, 1.71
History of diabetes 0.89 0.66, 1.21 0.81 0.56, 1.17
History of hypertension 1.18 0.92,1.52 1.12  0.83, 1.50
Family history of heart disease 1.55 1.21, 1.99 1.50 1.12,2.01
NYHA class I 1.19 0.82, 1.73 093 0.60, 1.44
Goldman scale, class 1 0.71 0.51, 1.01 0.82 0.54,1.23
Karnofsky scale, score of 10 0.95 0.70, 1.30 1.15  0.79, 1.68

*Qdds ratios for each variable were calculated by including all the other variables listed in
this table in the multivariate logistic regression model.

with the use of cardiac catheterization and bypass
surgery independently of other clinical variables. Af-
ter controlling for the other relevant variables listed in
Table 4, we found that men were twice as likely as
women to undergo cardiac catheterization and bypass
surgery (Table 4). Once a woman underwent cardiac
catheterization, however, sex-related differences in the
use of surgery were less apparent: of the patients who
had catheterization before their index infarction, 46
percent of the men and 38 percent of the women sub-
sequently had bypass surgery (P not significant).
The presentation of the index infarction was similar
for men and women, and both sexes had a simi-
lar hospital course and were equally likely to un-
dergo cardiac catheterization and revascularization
after their index infarction (Table 5). However,
to be considered eligible for randomization in the
SAVE study, patients were required to undergo cardi-
ac catheterization and revascularization if they had
symptoms or signs of myocardial ischemia after the in-
dex infarction. To determine whether these require-
ments may have biased the selection of patients
for this analysis, we examined whether men and wom-
en who were otherwise eligible for the study were
differentially excluded because of failure to under-
go an indicated cardiac procedure in the presence of
signs and symptoms of myocardial ischemia. There
were 262 such patients; the sex of 241 was report-
ed. Twenty percent of the excluded patients were
women, a proportion similar to that of the random-
ized study population. Women were excluded for dif-
ferent reasons than men, however (P<0.05); among
patients who had clinical ischemia after their index
infarction, women were twice as likely as men to
be excluded because catheterization was not per-
formed (42 vs. 21 percent). Yet once a woman under-
went catheterization and revascularization was rec-
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Table 5. Course during Index Hospitalization before Randomiza-
tion in the SAVE Study.*

MEN WOMEN
VARIABLE (N = 1842) (N = 389) P VALUE
Mean peak CK value 1327 1569 NS
(% of normal)
Mean (£SD) ejection fraction (%) 30.8+6.9 31.8+6.0 0.012
Mean time from MI to 11 11 NS
randomization (days)
Killip class within 72 hr of Ml NS
(% of patients)t
I 60 54
1 32 36
m 5 7
v 2 2
Procedures between MI and random-
ization (% of patients)
Cardiac catheterization 55 55 NS
Cardiac surgery 9 9 NS
PTCA 17 19 NS

*CK denotes creatine kinase, NS not significant, MI myocardial infarction, and PTCA

P inal coronary
tValues do not sum to 100 percent because of rounding.

ommended, she was as likely as a man to undergo
coronary bypass surgery (Table 6).

DiscussioN

This study demonstrates that women with coronary
heart disease undergo cardiac catheterization and cor-
onary bypass surgery less often than men. The differ-
ence between the two groups was apparent even
though women had symptoms of myocardial ischemia
as frequently as men and reported significantly more
disability as a result of their symptoms. This finding
could not be explained by differences in coronary risk
factors or cardiovascular medications, which might
lead physicians to pursue a less aggressive approach.
Even after controlling for all clinical variables, includ-
ing the severity and duration of anginal symptoms, we
found that men were twice as likely as women to un-
dergo a cardiac procedure.

Two previous studies have suggested that physi-
cians are less likely to recommend cardiac procedures
in women than in men. Tobin and coworkers® noted
that men were 10 times more likely than women to
undergo cardiac catheterization after an abnormal re-
sult on exercise testing. This difference seemed to be
related to the finding that symptoms of chest pain in
women, although more frequent, were more likely to
be attributed to noncardiac causes. This finding raised
the possibility that referring physicians overused ra-
dionuclide exercise testing in women. In a study of
2297 patients referred for coronary bypass surgery,
Khan and associates* noted that women had severe
manifestations of coronary heart disease more often
than men. This difference was related to the fact that
men were referred more frequently for catheterization
and surgery (with no or minimal symptoms) because
they had a positive exercise test. These data are com-
patible with the hypothesis that coronary bypass sur-
gery may have been overused in men who were at low
risk of serious cardiovascular events.'? Hence, al-
though the studies of Tobin and coworkers® and Khan
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and coworkers* identified sex-related differences in the
use of health care resources, these reports could not
rule out the possibility that such patterns of use
merely represented inappropriate use of resources
and were not associated with adverse clinical conse-
quences. In addition, both studies were conducted at
single hospitals with data bases that were collected in
the early to mid-1980s and then analyzed retrospec-
tively.

The present study addresses many of the limita-
tions of these two earlier reports. Our study was car-
ried out from 1987 to 1989 in 112 hospitals throughout
the United States and Canada. The patients were
asked about symptoms and cardiac procedures with
the use of uniform methods and validated question-
naires. Most importantly, patients were selected for
inclusion on the basis of the occurrence of a similar
cardiovascular event, rather than on the basis of a
physician’s decision to recommend a cardiac proce-
dure. Using the data on these high-risk patients, we
were able to confirm previous findings that women
undergo potentially useful cardiac procedures less
often than men.

How can we explain the lower use of cardiac cath-
eterization and coronary bypass surgery in high-risk
women than in high-risk men? Many physicians be-
lieve that angina is a benign symptom in women, be-
cause many women with chest pain do not have coro-
nary artery disease. This conclusion was based on
experience in young women,'? however, and is not val-
id when the analysis includes older women. Many
physicians also believe that stress testing is not accu-
rate for the diagnosis of coronary disease in women.
However, this conclusion is based on studies that
failed to give adequate consideration to the lower
prevalence of coronary disease in premenopausal
women'*'® and failed to account for avoidable pitfalls
in the interpretation of tests (e.g., breast artifact caus-
ing anterior-wall thallium defects).'®!” Finally, it is
possible that fewer women are referred for cardiac pro-
cedures because of concern that women undergoing
coronary bypass surgery have a higher operative mor-
tality rate than men.'®* This higher mortality may be

Table 6. Reasons for Exclusion of Patients
Otherwise Eligible for the SAVE Study, Ac-
cording to Sex.*

Men WOMEN

ExcLustoN CRITERIONT (N=191) (N =50)

Ppercent

Clinical ischemia, no cath- 21.4 42.0
eterization

Markedly positive ETT, no 24.1 16.0
catheterization

Thrombolytic therapy, no ETT 4.2 2.0
or catheterization

Catheterization performed, 50.3 40.0

revascularization recom-
mended but not performed

*0.05>P>0.025 for the comparison of men with women.
TETT denotes exercise-tolerance test.
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the result, rather than the cause, of a referral bias,
however, since women have more advanced disease at
the time of referral.*'&2!

On the basis of our findings, we cannot conclude
whether cardiac catheterization and coronary bypass
surgery were underused in women or overused in men.
However, it is disturbing to note that by all measures
employed, women reported more cardiac disability
than men before their infarction but were less likely to
undergo procedures that are known (at least in men)
to lessen symptoms and improve functional capacity.
Unfortunately, despite years of use, the ability of
these procedures to reduce disability in women re-
mains incompletely defined, because few women are
enrolled in randomized trials of therapeutic interven-
tions.? In the present study, even among patients who
had recurrent ischemia after their index infarction,
women were twice as likely as men to be excluded
from participation in the trial because they did not
have an indicated cardiac catheterization that was re-
quired for enrollment.

APPENDIX

SAVE study centers: Albany Medical Center, Albany, N.Y. —
T. Biddle, M.D.; Albert Einstein Medical Center, Philadelphia —
J. Wertheimer, M.D.; Bowman Gray School of Medicine, Winston-
Salem, N.C. — H. Miller, M.D.; Brigham and Women’s Hospital,
Boston — G. Lamas, M.D.; Iowa Heart Center, Des Moines —
D. Gordon, M.D.; Geisinger Medical Center, Danville, Pa. —
F. Menapace, M.D.; Hoépital du Sacré-Coeur, Montreal — J.L.
Rouleau, M.D., and M. Klein, M.D.; Héopital Notre-Dame, Mon-
treal — F. Sestier, M.D., Ph.D.; Hospital of the Medical College of
Pennsylvania, Philadelphia — P. Kowey, M.D.; Howard Universi-
ty Hospital, Washington, D.C. — O. Randall, M.D.; Jackson Clini-
cal Foundation, Madison, Wis. — J. Farnham, M.D.; Jewish Gen-
eral Hospital, Montreal — J. McCans, M.D.; Kingston General
Hospital, Kingston, Ontario — J. Parker, M.D.; Laval Hospital,
Ste.-Foy, Quebec — G.R. Dagenais, M.D., and J. Rouleau, M.D;
Lutheran General Hospital, Park Ridge, Ill. — R. Sorkin, M.D.;
Maine Medical Center, Portland — C. Lambrew, M.D.; Massachu-
setts General Hospital, Boston — R. Zusman, M.D.; Mayo Clinic,
Rochester, Minn. — D. Hayes, M.D., and B. Gersh, M.D.; Memo-
rial University of Newfoundland, St. John’s — B. Sussex, M.D ;
Mount Sinai Medical Center, Cleveland — D. Adler, M.D.; Mount
Sinai Medical Center, New York, and Winthrop—University Hospi-
tal, Mineola, N.Y. — M. Packer, M.D., and R. Steingart, M.D.;
Oregon Heart Institute, Portland — S. Lewis, M.D.; Sacred Heart
Hospital, Eugene, Oreg. — K. Jacobson, M.D.; Sharp Hospital,
San Diego, Calif. — S. Smith, Jr., M.D.; State University of New
York, Stony Brook — E. Brown, Jr., M.D.; Tulsa Heart Center,
Tulsa, Okla. — L. Basta, M.D.; University of Arizona, Tucson —
S. Goldman, M.D.; University of Arkansas, Little Rock— H. Dinh,
M.D.; University of British Columbia, Vancouver — V. Bernstein,
M.D.; University of California—Davis, Sacramento — E. Amster-
dam, M.D.; University of Connecticut, Farmington — D. Hager,
M.D.; University of Louisville, Louisville, Ky. — J. Kupersmith,
M.D.; University of Manitoba, Winnipeg — T. Cuddy, M.D.; Uni-
versity of Maryland, Baltimore — S. Gottlieb, M.D.; University of
Massachusetts, Worcester — J. Alpert, M.D.; University of Mis-
souri, Columbia — G. Flaker, M.D.; University of New Mexico,
Albuquerque — J. Abrams, M.D.; University of South Florida,
Tampa — S. Glasser, M.D.; University of Tennessee, Memphis —
B. Hackman, M.D.; University of Texas at Galveston, Galveston —
J. Wallace, M.D.; University of Toronto, Toronto — P. McEwan,
M.D.; University of Wisconsin at Madison, Madison — N. Bittar,
M.D.; Victoria Hospital, London, Ontario — M. Arnold, M.D.;
Wadsworth Veterans Affairs Hospital, Los Angeles — B. Singh,
M.D., Ph.D.; and Washington University, St. Louis — E. Geltman,
M.D.; Principal investigator: Marc A. Pfeffer, M.D., Ph.D.; Chairman,
steering committee: Eugene Braunwald, M.D.; Policy board: Richard
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Gorlin, M.D., Mount Sinai Medical Center, New York; William
W. Parmley, M.D., University of California San Francisco, San
Francisco; James Ware, Ph.D., Harvard School of Public Health,
Boston; and Karl T. Weber, M.D., University of Missouri, Colum-
bia; Data coordinating center: University of Texas Health Science Cen-
ter, Houston: C. Morton Hawkins, Sc.D., Barry Davis, M.D.,
Ph.D., Lemuel A. Moyé, M.D., Ph.D., and Peggy Hamm, Ph.D.;
Clinical coordinating center: Brigham and Women’s Hospital, Boston:
Marc A. Pfeffer, M.D., Ph.D., Gervasio A. Lamas, M.D., John D.
Rutherford, M.D., L. Howard Hartley, M.D., and Kathleen Con-
nors, R.N.; Mortality and end-points committee: Milton Packer, M.D.
(Chairman), Victoria Bernstein, M.D., Thomas E. Cuddy, M.D.,
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