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Abstract Background. In a recent six-year follow-up
study, we found that frequent consumption of nuts was
associated with a reduced risk of ischemic heart disease.
To explore possible explanations for this finding, we stud-
ied the effects of nut consumption on serum lipids and
blood pressure.

Methods. We randomly placed 18 healthy men on two
mixed natural diets, each diet to be followed for four
weeks. Both diets conformed to the National Cholesterol
Education Program Step 1 diet and contained identical
foods and macronutrients, except that 20 percent of the
calories of one diet (the walnut diet) were derived from
walnuts (offset by lesser amounts of fatty foods, meat, and
visible fat [oils, margarine, and butter]).

Results. With the reference diet, the mean (+SD) se-
rum values for total, low-density lipoprotein (LDL), and
high-density lipoprotein (HDL) cholesterol were, respec-
tively, 182+23, 112+16, and 47=11 mg per deciliter
(4.71+0.59, 2.90+0.41, and 1.22+0.28 mmol per liter).
With the walnut diet, the mean total cholesterol level was

OST previous studies of the effect of diet on risk

factors for cardiovascular disease or events re-
lated to heart disease have considered the intake of fat,
cholesterol, and other nutrients.! However, little at-
tention has been paid to the intake of specific foods. It
is possible that the effect of diet on ischemic heart
disease depends on the combination of nutrients, with
the influence of any particular nutrient or food constit-
uent differing according to the presence or absence of
other substances. Individual foods should be consid-
ered as packages of nutrients and other substances
organized in unique proportions.?

In a prospective epidemiologic study among Cali-
fornia Adventists,” we recently reported associations
between the intakes of certain foods and the risk of
ischemic heart disease. During six years of follow-up,
we found that frequent consumption of nuts was asso-
ciated with a substantial, independent reduction in
the risk of myocardial infarction and death from ische-
mic heart disease.

Little research has been conducted on the effects of
nut consumption on the risk of ischemic heart disease
or cardiovascular risk factors. Most previous studies
have involved animals fed peanut oil.* We were thus
prompted to investigate -the effects of consuming a
specific type of nut in a carefully controlled experi-
mental situation. We report here the results of a con-
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22.4 mg per deciliter (0.58 mmol per liter) lower than the
mean level with the reference diet (95 percent confidence
interval, 28 to 17 mg per deciliter [0.72 to 0.44 mmol
per liter]); the LDL and HDL cholesterol levels were, re-
spectively, 18.2 mg per deciliter (0.47 mmol per liter)
(P<0.001) and 2.3 mg per deciliter (0.06 mmol per liter)
(P = 0.01) lower. These lower values represented reduc-
tions of 12.4, 16.3, and 4.9 percent in the levels of to-
tal, LDL, and HDL cholesterol, respectively. The ratio of
LDL cholesterol to HDL cholesterol was also lowered
(P<0.001) by the walnut diet. Mean blood-pressure val-
ues did not change during either dietary period.

Conclusions. Incorporating moderate quantities of
walnuts into the recommended cholesterol-lowering diet
while maintaining the intake of total dietary fat and calories
decreases serum levels of total cholesterol and favorably
modifies the lipoprotein profile in normal men. The long-
term effects of walnut consumption and the extension of
this finding to other population groups deserve further
study. (N Engl J Med 1993;328:603-7.)

trolled trial of human diets that compared the effects
on serum lipids and blood pressure of a diet rich in
walnuts with those of a diet that conformed to the Step
1 recommendations of the National Cholesterol Edu-
cation Program® but did not include nuts.

MeTHODS
Subjects

Men who responded to campus and community advertisements
were screened by two investigators. They were excluded from the
trial if they ate nuts frequently, had known food allergies, smoked
cigarettes, had a history of hypertension or atherosclerotic or meta-
bolic disease, were taking any medication on a regular basis, had
serum cholesterol values below the 20th percentile or above the 80th
percentile for the participants’ age range,® or were considered un-
able to comply with the study protocol.

Of the 24 subjects selected, 5 withdrew from the study during
the run-in period (see below), and 19 thus entered the experimen-
tal phase; 1 subject was later excluded because he missed a blood
drawing. Fifteen subjects were white, and three were Asian. The
18 men were between 21 and 43 years old (mean, 30), weighed
between 60 and 103 kg (mean, 73), and had body-mass indexes
(defined as the weight in kilograms divided by the square of the
height in meters) ranging from 18.7 to 30.6 (mean, 23.8). Their
fasting levels of serum cholesterol before the experiment began
ranged from 137 to 250 mg per deciliter (mean, 198) (3.54 to 6.47
mmol per liter [mean, 5.1]). Triglyceride levels averaged 117 mg
per deciliter (1.32 mmol per liter); one subject had mild hypertri-
glyceridemia (plasma triglyceride level, 317 mg per deciliter [3.58
mmol per liter]). Systolic blood pressure averaged 109 mm Hg, and
diastolic 72 mm Hg.

Experimental Design

A controlled, single-blind, randomized, crossover design was
used. All subjects consumed the reference diet during a five-day
run-in period; this phase was succeeded by an eight-week experi-
mental period in which they followed each of two consecutive diets
for four weeks. One group followed the walnut diet during the first’

Reprinted from the New England Journal of Medicine
328:603-607 (March 4), 1993







