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ABSTRACT

Background Extreme obesity is recognized to be a
risk factor for heart failure. It is unclear whether over-
weight and lesser degrees of obesity also pose a risk.

Methods We investigated the relation between the
body-mass index (the weight in kilograms divided by
the square of the height in meters) and the incidence
of heart failure among 5881 participants in the Fra-
mingham Heart Study (mean age, 55 years; 54 per-
cent women). With the use of Cox proportional-haz-
ards models, the body-mass index was evaluated both
as a continuous variable and as a categorical variable
(normal, 18.5 to 24.9; overweight, 25.0 to 29.9; and
obese, 30.0 or more).

Results During follow-up (mean, 14 years), heart
failure developed in 496 subjects (258 women and
238 men). After adjustment for established risk fac-
tors, there was an increase in the risk of heart failure
of 5 percent for men and 7 percent for women for each
increment of 1 in body-mass index. As compared with
subjects with a normal body-mass index, obese sub-
jects had a doubling of the risk of heart failure. For
women, the hazard ratio was 2.12 (95 percent confi-
dence interval, 1.51 to 2.97); for men, the hazard ratio
was 1.90 (95 percent confidence interval, 1.30 to 2.79).
A graded increase in the risk of heart failure was ob-
served across categories of body-mass index. The haz-
ard ratios per increase in category were 1.46 in women
(95 percent confidence interval, 1.23 to 1.72) and 1.37
in men (95 percent confidence interval, 1.13 to 1.67).

Conclusions In our large, community-based sam-
ple, increased body-mass index was associated with
an increased risk of heart failure. Given the high prev-
alence of obesity in the United States, strategies to
promote optimal body weight may reduce the popu-
lation burden of heart failure. (N Engl J Med 2002;
347:305-13.)
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EART failure is a major health problem

that is increasing in scope.! Despite recent

therapeutic advances, morbidity and mor-

tality after the onset of heart failure re-
main substantial.! Consequently, prevention of heart
failure through identification and management of risk
factors and preclinical phases of the disease is a pri-
ority.2 In this context, several studies have evaluated
body-mass index (the weight in kilograms divided by
the square of the height in meters) as a risk factor for
left ventricular remodeling and overt heart failure. In
these investigations, obesity has been consistently as-
sociated with left ventricular hypertrophy and dilata-
tion,?¢ which are known precursors of heart failure.”8
Whereas extreme obesity has been associated with
heart failure,® data are limited regarding the influence
of overweight and lesser degrees of obesity on the risk
of heart failure.1912 Accordingly, we investigated the
relation of body-mass index with the risk of heart fail-
ure in a community-based sample.

METHODS

Participants

The design and selection criteria of the Framingham Heart Study
have been described previously.!3:1# Participants in the 15th biennial
examination of the original cohort (1976 through 1979, 2632 sub-
jects) and the second oftspring study examination (1979 through
1983, 3863 subjects) were eligible for the present investigation. We
excluded 614 attendees (9.5 percent) for the following reasons: age
under 30 years (271 subjects), underweight (body-mass index less
than 18.5 [85 subjects]),!516 heart failure at base-line examination
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