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Objective
To determine whether an association
exists between vigorous and nonvig-
orous physical activity and longevity
in men.

Design
22-year cohort analytic study of par-
ticipants in the Harvard Alumni
Health Study.

Setting
Harvard University, Boston, Massa-
chusetts.

Participants
17 321 male Harvard University alum-
ni (mean age, 46 y) who were free of
self-reported, physician-diagnosed car-
diovascular disease, cancer, or chronic
obstructive pulmonary disease at base-
line questionnaire in 1962 or 1966.

Assessment of Risk Factors
At baseline, data were collected by
questionnaire on physical activity,
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aerobic fitness level). It is tempting to
combine the results of these studies and
conclude that the mechanism by which a
vigorous exercise program improves mor-
tality is linked to improvements in aero-
bic fitness, but this conclusion is not
possible because of the observational na-
ture of these data.

A further limitation of both studies is
the lack of women. Also, little ethnic di-
versity was present and the participants
were probably well educated, highly mo-
tivated, and of high socioeconornic sta-
tus. The findings may not apply to persons
with fewer advantages.

Finally, the exercise level (vigorous vs.
nonvigorous) necessary to achieve a re-
duction in all-cause (or CVD) mortality
may be different than the exercise levels

body weight, height, cigarette habit,
physician diagnosis of hypertension
and diabetes mellitus, vital status of
both parents, and, if parents were de-
ceased, age of parental death. Each
physical activity was assigned a mul-
tiple of resting metabolic rate (MET
score). Physical activities were cat-
egorized as vigorous (requiring > 6
METs) and nonvigorous (requiring
< 6 METs).

Main Outcome Measure
All-cause mortality.

Main Results
3728 deaths occurred during follow-
up. Mortality generally declined with
increasing total energy expenditure
(P= 0.001). Total energy expenditure
and energy expenditure from vigor-
ous activities were inversely related
to mortality. This was not die case
with energy expenditure from non-
vigorous activities. After adjustment
for potential confounders (age, body
mass index, smoking, hypertension,
diabetes, and early parental death [<
age 65 yj), total energy expenditure,
in quintdles, continued to relate in-
versely with mortality The adjusted
relative risks (RRs) were 1.00 (refer-

required to control hypertension, improve
glucose tolerance, augment immune func-
tion in cancer or human immunodefi-
ciency virus infection, decrease anxiety
and depression, and control obesity. In
most cases, the precise mechanisms by
which exercise exerts its various benefi-
cial effects are unknown. We need to give
this "therapy" in the correct amount to
avoid injury to participants, loss of life-
long motivation to exercise, and a possible
decline in mortality benefit with ex-
tremely high levels of energy expenditure
(as suggested by the data of Lee and col-
leagues). The current recommendations
by the Centers for Disease Control and
Prevention and the American College of
Sports Medicine (1) are that every adult
in the United States accumulate > 30 min-

ent), 0.94 (95% CI, 0.86 to 1.04),
0.95 (CI, 0.86 to 1.05), 0.91 (CI, 0.83
to 1,01), and 0.91 (CI, 0,82 to 1.00),
respectively (P < 0.05 for trend). The
RRs for dying associated with < 630,
630 to <1680, 1680 to < 3150, 3150
to < 6300, and > 6300 kj/wk expend-
ed on vigorous activities were 1.00
(referent), 0.88 (CI, 0.82 to 0.96),
0.92 (CI, 0.82 to 1.02), 0.87 (CI, 0.77
to 0.96), and 0.87 (CI, 0.78 to 0.97),
respectively (P = 0.007). The corre-
sponding RRs for energy expended
on nonvigorous activities were 1.00
(referent), 0.89 (CI, 0.79 to 1.01),
1.00 (CI, 0.89 to 1.12), 0.98 (CI,
0.88 to 1.12), and 0.92 (CI, 0.82 to
1.02) (P = 0.36).

Conclusions
Total physical activity and mortality
were inversely related in men. Vig-
orous but not nonvigorous activities
were associated with longevity.
Source of funding: National Institutes of
Health.
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utes of moderately intense physical activ-
ity on most, preferably all, days of the
week. These 2 excellent articles suggest
that it is important for practicing physi-
cians to start emphasizing the benefits of
exercise in preventive medicine. The most
important prescription you give during
your next office encounter may be the
exercise prescription.

William W. Stringer, MD
Harbor-University of California at
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Reference
1. Pate RR, Prate M, Blair SH, et al. Physi-

cal activity and public health: a Recommen-
dation from the Centers for Disease Control
and Prevention and die American College of
Sports Medicine. JAMA. i99S;273402-7.

Evidence-Based Medicine November/December 1995 Etiology 27

 on M
ay 17, 2023 by guest. P

rotected by copyright.
http://ebm

.bm
j.com

/
E

vid B
ased M

ed: first published as 10.1136/ebm
.1995.1.27 on 1 D

ecem
ber 1995. D

ow
nloaded from

 

http://ebm.bmj.com/

