
and alcohol decreased. Total fruit intake increased across % carbohydrate quartiles however,
vegetable intake was not different across quartiles.

TABLE 3 describes the association of % macronutrients with risk of MCI or dementia. The
risk was elevated nearly 2-fold for the highest % carbohydrate quartile. In contrast, the risk
was reduced at higher % fat and % protein quartiles. There was a trend toward increased risk
with increasing % sugar. The significant trends persisted in the fully adjusted models that
included adjusting for a history of stroke. The results did not change substantially even after
exclusion of subjects with a history of stroke: HR (95% CI) for upper compared to lowest
quartile were: 1.53 ([0.99–2.36]; p for trend = 0.08) for % carbohydrate; 0.66 ([0.42–1.03]; p
for trend = 0.02) for % fat; 1.08 ([0.72–1.62]; p for trend = 0.15) for % protein; and 1.30
([0.84–2.00]; p for trend = 0.14) for % sugar. In a multivariable model including
carbohydrate, fat, and protein in the same model, carbohydrate remained significantly
associated with MCI or dementia (upper vs. lowest quintile: 3.68 [1.61–8.38]; p for trend =
0.01); fat and protein no longer showed a significant trend (Table 4). There were no
significant interactions of % carbohydrate, % fat, or % protein with age, sex, APOE ε4, or
BMI.

Table 5 shows associations of intake of other carbohydrate, fiber, and fat components with
MCI or dementia. The risk increased with increasing % other carbohydrate and fiber intake,
and decreased with increasing % PUFA and % saturated fat, but the tests for trend were not
significant.

DISCUSSION
In our population-based cohort of elderly persons, high % carbohydrate intake was
associated with an increased risk of MCI. In contrast, high % fat and high % protein intake
were associated with a reduced risk of MCI or dementia. These findings suggest that dietary
patterns consisting of a high intake of energy derived from carbohydrates and a relatively
low intake from fat and protein may have adverse implications for development of MCI. In
contrast, an optimal balance in the proportions of daily calories derived from carbohydrate,
fat, and protein, may maintain neuronal integrity and optimal cognitive function in the
elderly.

A possible explanation for the association of carbohydrate intake with MCI is that elderly
subjects with a high % carbohydrate intake may consume more foods with a high glycemic
index. Indeed, subjects in our study with the highest % carbohydrate intake also had the
highest intake of sugars and fruit (which are high in sugar content) but not vegetables, and
the lowest intake of fat and protein. Glucose is a major source of energy for brain
metabolism, and glucose administration typically enhances cognitive performance [33].
However, in elderly persons, a dietary pattern high in carbohydrate intake and in simple
sugars may disrupt glucose and insulin metabolism [8, 34–38]. High insulin levels may be
detrimental to cognitive function [38]. Persistence of the association of high % carbohydrate
with MCI risk after simultaneous adjustment for fat and protein suggests that high intake of
carbohydrate may be a key promoter of the increased risk, and relative intakes of protein and
fat may also play a role.

High carbohydrate and sugar intake may adversely affect cognition through several
mechanisms. Hyperglycemia and diabetes may contribute to increased formation of
advanced glycation endproducts (AGE), upregulation of the soluble receptors for AGEs, and
may generate oxidative stress which in turn, enhances AGE formation [39–41]. AGEs and
oxidative stress have also been associated with greater cognitive decline and with AD
through effects on amyloid and tau metabolism [39, 41].
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