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Abstract

Objective: To examine the relationships of nut consumption, metabolic syndrome (MetS), and obesity in the Adventist
Health Study-2, a relatively healthy population with a wide range of nut intake.

Research Design and Methods: Cross-sectional analysis was conducted on clinical, dietary, anthropometric, and
demographic data of 803 adults. MetS was defined according to the American Heart Association and the National Heart,
Lung, and Blood Institute diagnostic criteria. We assessed intake of total nuts, tree nuts and peanuts, and also classified
subjects into low tree nut/low peanut (LT/LP), low tree/high peanut (LT/HP), high tree nut/high peanut (HT/HP), and high
tree/low peanut (HT/LP) consumers. Odds ratios were estimated using multivariable logistic regression.

Results: 32% of subjects had MetS. Compared to LT/LP consumers, obesity was lower in LT/HP (OR = 0.89; 95% CI = 0.53,
1.48), HT/HP (OR = 0.63; 95% CI = 0.40, 0.99) and HT/LP (OR = 0.54; 95% CI = 0.34, 0.88) consumers, p for trend = 0.006. For
MetS, odds ratios (95% CI) were 0.77 (0.47, 1.28), 0.65 (0.42, 1.00) and 0.68 (0.43, 1.07), respectively (p for trend = 0.056).
Frequency of nut intake (once/week) had significant inverse associations with MetS (3% less for tree nuts and 2% less for
total nuts) and obesity (7% less for tree nuts and 3% less for total nuts).

Conclusions: Tree nuts appear to have strong inverse association with obesity, and favorable though weaker association
with MetS independent of demographic, lifestyle and dietary factors.
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Introduction

Metabolic syndrome (MetS) is a cluster of multiple metabolic
risk factors shown to be associated with death, a twofold increased
risk for cardiovascular disease, and a fivefold increased risk for
type 2 diabetes [1,2,3]. Diagnostic criteria for MetS vary, but the
main features include abdominal obesity, elevated triglycerides
(TG), reduced HDL-C, elevated blood pressure (BP), and
hyperglycemia. Presence of any three of these five conditions
constitutes a diagnosis of MetS according to the American Heart
Association and the National Heart, Lung, and Blood Institute
(AHA/NHLBI) [4]. Between 20% and 30% of the adult
population worldwide can be characterized as having MetS [5],
and in the United States (US), the prevalence is estimated at
34.3%, based on NHANES data from 2003–2006 [6]. Because
MetS is a major risk factor for cardiovascular disease and type 2
diabetes, preventing or reversing MetS is of paramount importance.

Nut consumption has been found to improve blood lipid levels
[7] and reduce the risk of coronary heart disease [8,9]. Nuts are
energy-dense foods high in total fat (50–75% by weight) thus

perceived as fattening. Since obesity has become a major public
health problem and is a risk factor for cardiovascular disease, it is
very pertinent to determine if nut consumption increases the risk of
obesity. Few epidemiologic studies have assessed the association
between nut intake and BMI or the risk of obesity. We have
previously reported an inverse relationship between nut consump-
tion and BMI in the Adventist Health Study 1 cohort [10], but no
association was found in the Physician’s Health Study [11]. In the
Nurses’ Health Study II, participants who consumed nuts
frequently (two or more times per week) had a 31% reduced risk
of weight gain, or a 33% lower risk of obesity [12] than those who
rarely or never consumed nuts. Also, in short-term dietary
intervention studies, nuts do not appear to contribute to weight
gain [12,13,14]. Results from a recent meta-analysis of clinical
trials conclude that nut-enriched diets do not increase body
weight, BMI or waist circumference [15].

Although still limited, the number of publications on nut intake
and MetS is increasing. Results are challenging to translate in part
due to variations in the assessment or definition of nut
consumption. For example, out-of-hand nut intake (peanuts +
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