
ABSTRACT
Background: Epidemiologic studies report inconsistent findings
on the association of fruit and vegetable intake with the risk of
cardiovascular disease.
Objective: The objective was to examine the relation between
fruit and vegetable intake and the risk of cardiovascular disease.
Design: We studied 9608 adults aged 25–74 y participating in the
first National Health and Nutrition Examination Survey Epidemio-
logic Follow-up Study and free of cardiovascular disease at the time
of their baseline examination between 1971 and 1975. Fruit and
vegetable intake at baseline was measured with a food-frequency
questionnaire. The incidence of and mortality from cardiovascular
disease were obtained from medical records and death certificates.
Results: Over an average of 19 y, 888 strokes (218 fatal),
1786 ischemic heart disease events (639 fatal), 1145 cardiovascular
disease deaths, and 2530 all-cause deaths were documented. Con-
suming fruit and vegetables ≥3 times/d compared with <1 time/d
was associated with a 27% lower stroke incidence [relative risk
(RR): 0.73; 95% CI: 0.57, 0.95; P for trend = 0.01), a 42% lower
stroke mortality (0.58; 0.33, 1.02; P for trend = 0.05), a 24%
lower ischemic heart disease mortality (0.76; 0.56, 1.03; P for
trend = 0.07), a 27% lower cardiovascular disease mortality
(0.73; 0.58, 0.92; P for trend = 0.008), and a 15% lower all-cause
mortality (0.85; 0.72, 1.00; P for trend = 0.02) after adjustment
for established cardiovascular disease risk factors.
Conclusion: We showed an inverse association of fruit and veg-
etable intake with the risk of cardiovascular disease and all-
cause mortality in the general US population. Am J Clin
Nutr 2002;76:93–9.
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INTRODUCTION
Observational epidemiologic studies have suggested that dietary

nutrients such as potassium, antioxidants, and folic acid—abundant in
fruit and vegetables—are associated with a lower incidence of and
mortality from cardiovascular disease (1–3). The few prospective
cohort studies that have examined the relation of fruit and vegetable
intake with cardiovascular disease have reported inconsistent findings

(4, 5). A review identified 6 cohort studies that examined the associa-
tion of fruit and vegetable intake (rather than nutrient intakes) with the
risk of cardiovascular disease (4). Most of these studies reported no
association or a nonsignificant inverse association between fruit and
vegetable intake and the risk of cardiovascular disease.

National and international recommendations aimed at increas-
ing fruit and vegetable intake further support the need to evaluate
the relation between intake of these foods and cardiovascular dis-
ease (6, 7). Nutritional recommendations are easier to understand
and follow when phrased in terms of foods rather than nutrients.
We took advantage of the large sample size and prolonged follow-
up experience of participants in the National Health and Nutrition
Examination Survey Epidemiologic Follow-up Study (NHEFS)
to examine the association between fruit and vegetable intake and
the risk of subsequent cardiovascular disease.

SUBJECTS AND METHODS

Study population

The NHEFS is an ongoing prospective cohort study of partic-
ipants in the first National Health and Nutrition Examination
Survey (NHANES I) aged 25–74 y at the time of their baseline
examination between 1971 and 1975. Of the 14 407 persons
followed in the NHEFS, we excluded 1020 who self-reported a
history of heart attack, heart failure, or stroke at baseline; 327 per-
sons who had used medication for heart disease during the
preceding 6 mo; 2853 NHANES I Augmentation Survey partici-
pants who were not administered a dietary assessment (8); and
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