
interval]) was elevated in subjects with high % carbohydrate (upper quartile: 1.89 [1.17–3.06]; P
for trend=0.004), but was reduced in subjects with high % fat (upper quartile: 0.56 [0.34–0.91]; P
for trend=0.03), and high % protein (upper quartile 0.79 [0.52 – 1.20]; P for trend=0.03) in the
fully adjusted models. A dietary pattern with relatively high caloric intake from carbohydrates and
low caloric intake from fat and proteins may increase the risk of MCI or dementia in elderly
persons.
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Mild cognitive impairment; dementia; dietary proteins; dietary fats; dietary carbohydrates; caloric
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Introduction
Dietary patterns have been associated with late life cognitive function. High intakes of fruit,
vegetables, a Mediterranean style diet, and several micronutrients (vitamins B, C, E) have
been reported to have beneficial effects [1–4]. A high caloric intake has also been associated
with an increased risk of cognitive impairment [5], and caloric restriction with reduced
amyloid-β deposition [6–8]. The primary determinants of total caloric intake and the largest
component of any diet consist of macronutrients: carbohydrates, fat, and protein. Yet, the
role of macronutrient intake relative to total caloric intake on cognitive function in older
persons has received little attention. Given the associations of macronutrients with glucose
metabolism, neuronal integrity, and neuronal function [9–11], relative intake of
macronutrients may have an etiologic role or may be a marker for late life cognitive
impairment. We investigated the associations of percent of daily energy (calories) derived
from carbohydrate, fat, and protein with risk of mild cognitive impairment (MCI) in a
population-based cohort of elderly persons.

METHODS
Study Participants

The details of the study design have been published previously [12]. Briefly, we identified
all Olmsted County, MN, residents aged 70–89 years on October 1, 2004, using the medical
records-linkage system of the Rochester Epidemiology Project [13, 14]. From among the
9,953 subjects that were enumerated, 4,398 were eligible: 2,719 agreed to participate (61.8%
response) by telephone (n=669) or via a face-to-face evaluation (in-person evaluation;
n=2,050). We mailed the food frequency questionnaire to eligible in-person participants
between the first and second evaluations; 681 who were not included at baseline were
similar to 1,233 non-demented participants who were included regarding sex, BMI, and
APOE ε4 allele status, but were older, had a higher frequency of hypertension, coronary
heart disease, stroke, type 2 diabetes, depressive symptoms, were less likely to be married,
and had lower education [2, 15]. Of the 1,233, 161subjects had prevalent MCI at baseline,
26 had died, and 109 could not be contacted; 937 are included in this study (FIGURE 1).

Standard Protocol Approvals, Registrations, and Patient Consent
The study was approved by the institutional review boards of the Mayo Clinic and Olmsted
Medical Center. Written informed consent was obtained prior to participation.

Measurements
Assessment of Cognitive Status—Each study participant underwent an interview by a
nurse or study coordinator, a neurological evaluation by a physician, and cognitive testing.
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