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ABSTRACT

Background: Little is known about the relation between dietary
intake and cerebral amyloid accumulation in aging.

Objective: We assessed the association of dietary glycemic mea-
sures with cerebral amyloid burden and cognitive performance in
cognitively normal older adults.

Design: We performed cross-sectional analyses relating dietary glyce-
mic measures [adherence to a high-glycemic-load diet (HGLDiet) pat-
tern, intakes of sugar and carbohydrates, and glycemic load] with
cerebral amyloid burden (measured by florbetapir F-18 positron emis-
sion tomography) and cognitive performance in 128 cognitively normal
older adults who provided eligibility screening data for the University
of Kansas’s Alzheimer’s Prevention through Exercise (APEX) Study.
The study began in November 2013 and is currently ongoing.
Results: Amyloid was elevated in 26% (n = 33) of participants.
HGLDiet pattern adherence (P = 0.01), sugar intake (P = 0.03),
and carbohydrate intake (P = 0.05) were significantly higher in
participants with elevated amyloid burden. The HGLDiet pattern
was positively associated with amyloid burden both globally and
in all regions of interest independently of age, sex, and education
(all P = 0.001). Individual dietary glycemic measures (sugar intake,
carbohydrate intake, and glycemic load) were also positively asso-
ciated with global amyloid load and nearly all regions of interest in-
dependently of age, sex, and educational level (P = 0.05). Cognitive
performance was associated only with daily sugar intake, with higher
sugar consumption associated with poorer global cognitive perfor-
mance (global composite measure and Mini-Mental State Examina-
tion) and performance on subtests of Digit Symbol, Trail Making
Test B, and Block Design, controlling for age, sex, and education.
Conclusion: A high-glycemic diet was associated with greater cerebral
amyloid burden, which suggests diet as a potential modifiable behavior
for cerebral amyloid accumulation and subsequent Alzheimer disease risk.
This trial was registered at clinicaltrials.gov as NCT02000583. AmJ
Clin Nutr 2017;106:1463-70.
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INTRODUCTION

Alzheimer disease (AD), the most common form of dementia
affecting >1 in 8 Americans aged >65 y (1), is marked
by accumulation of amyloid-8 plaque deposits in the brain.
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Molecular imaging techniques with the use of positron emission
tomography (PET) with an amyloid-specific ligand allow for the
detection of cerebral amyloid in those with AD (2). This tech-
nique is increasingly used as a research tool to detect the mo-
lecular pathology of AD in cognitively unimpaired individuals,
of whom 20-40% have evidence of cerebral amyloid deposits
and are thus considered to be at higher risk of developing AD
(3). These individuals are the target of interventional trials to
prevent or delay the onset of AD, with an increasing interest in
lifestyle behaviors, including dietary approaches (4).

Current studies show that impaired glucose metabolism and
peripheral hyperglycemia are associated with a higher risk of
developing AD. For instance, individuals with type 2 diabetes (5,
6) and elevated blood glucose (7) are at higher risk of dementia
and experience more rapid progression from mild cognitive
impairment (MCI) to AD (8). Peripheral hyperglycemia and
insulin resistance are also associated with low glucose metab-
olism in the brain, as evidenced by PET metabolism imaging
studies (9-12), whereas cerebral hypometabolism itself has been
found to correlate with cerebral amyloid deposition (13).
Furthermore, a recent study showed that impaired fasting glu-
cose was associated with increased regional cerebral amyloid
burden in a cohort of cognitively normal adults (14).

Dietary factors are strongly linked to glucose metabolism.
Postprandial glycemia and insulin secretion are highly affected
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by the amount and type of carbohydrate consumed in the diet
(15). Dietary intake of high-glycemic-load foods, which can be
characterized by a high intake of processed carbohydrate and
sugar, elicits sharp increases in peripheral glucose and insulin
secretion. Diets high in glycemic load have been strongly linked
to impaired glucose metabolism and an increased risk of type
2 diabetes (16), which may also implicate diet as a modifiable
behavioral factor that affects amyloid aggregation. The assess-
ment of the association between dietary components and patterns
known to affect glucose metabolism and Af deposition could
help further elucidate their relation with AD risk.

Given the well-known relation between high dietary glycemic
intake and glucose metabolism (16) and existing evidence that
glucose metabolism may be related to cerebral amyloid (14), we
examined the cross-sectional relation between dietary glycemic
measures and cerebral amyloid in cognitively unimpaired older
adults. A food-frequency questionnaire was used to identify
dietary intakes of 4 indicators known to affect glycemia—high-
glycemic-load diet pattern (HGLDiet) adherence and estimates
of daily carbohydrate intake, sugar intake, and glycemic load—
in individuals who had amyloid PET scans that measured global
and regional cerebral amyloid deposition.

METHODS

Study design

We examined cross-sectional data collected from individuals
screened for the University of Kansas’s Alzheimer’s Prevention
through Exercise (APEX) trial to assess the association of di-
etary glycemic measures with regional cerebral amyloid burden.
The APEX study is a randomized trial examining the effects of
aerobic exercise on AD biomarkers (amyloid burden and MRI
volumetrics) and cognitive decline in cognitively normal older
adults aged =65 y (www.clinicaltrials.gov; NCT02000583)
conducted at the University of Kansas Alzheimer’s Disease
Center. All of the results presented are ancillary analyses of
data collected at APEX eligibility screening visits before the
initiation of the clinical trial. Informed consent was obtained
before the collection of data at these visits. Dietary data were
collected at eligibility screening visits for observational re-
search purposes.

Participants

Data were available for 128 cognitively normal, sedentary
participants aged =65 y who were screened for the APEX study.
Participants were assessed by a trained clinician and performed
a battery of cognitive tests (17) to exclude the presence of MCI or
dementia syndromes. The trained clinician interviewed the par-
ticipant and his or her study partner (usually a spouse or child) to
assess for evidence of clinical decline and to complete a Clinical
Dementia Rating (18). Clinical and cognitive data were reviewed
at a consensus diagnosis conference. Eligible participants had a
Clinical Dementia Rating score of 0 (no dementia) and also were
without clinically meaningful deficits in their cognitive test per-
formance. Participants were sedentary or underactive based on
the Telephone Assessment of Physical Activity (19) (score of
=4) and willing to participate in a 52-wk exercise intervention.
Exclusion criteria for the APEX study included clinically
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meaningful depression or anxiety, insulin-dependent diabetes,
uncontrolled hypertension, or recent history of major neuro-
psychiatric, musculoskeletal, or cardiorespiratory impairment in
the past 2 y. The study protocol was approved by the Institu-
tional Review Board at the University of Kansas Medical Center.
Informed consent was obtained from all study participants ac-
cording to institutional guidelines.

Dietary intake assessment

At the same time point as amyloid PET scans and neuro-
psychological testing, usual dietary intake was assessed by using
the Web-based National Cancer Institute Diet History Question-
naire (DHQ) II (20), a semiquantitative food-frequency ques-
tionnaire with 134 food items. Participants were asked to report the
average frequency of consumption and portion of food items for
the previous year. Nutrient data were quantified by using the NCI
Diet*Calc software (21).

Dietary glycemic measures

We examined 4 dietary glycemic measures derived from the
DHQ II: daily intakes of carbohydrate and sugar, glycemic load,
and adherence to an HGLDiet pattern. Three of these measures
daily intakes of carbohydrate and sugar, and glycemic load—
represent output variables from the DHQ II, whereas the HGLDiet
pattern and the pattern’s individual adherence scores were iden-
tified empirically via principal components analysis (PCA).

DHQ II output of the food variables in the My Pyramid
Equivalents Database 2.0 (MPED 2.0) (22), which includes 32
food groups derived from 7752 different foods, was included in
the PCA analysis and rotated with the varimax rotation method.
Factor loading scores were computed for each individual food
group, where higher factor loading values represent a stronger
contribution to a specific dietary pattern. The first rotated factor
from the PCA explained 14% of the total data variance and was
kept for analysis. To better understand and name this dietary
pattern, we analyzed the correlation of the dietary pattern with
individual dietary intake components by using Pearson correla-
tion coefficients. The pattern was most strongly correlated with
glycemic load (% = 0.58, P < 0.001), carbohydrate intake (* = 0.53,
P < 0.001), and sugar intake (# =027, P < 0.001) and loaded
highly on food groups associated with high glycemic load; therefore,
it was named the HGLDiet pattern. We then calculated individual
factor regression scores representing a quantitative value of how
closely each participant’s dietary intake resembled the HGLDiet
pattern. Higher scores indicate greater adherence to the
HGLDiet pattern, whereas low and negative scores indicate the
inverse.

Rotated factor loadings for individual food groups and the
HGLDiet pattern are shown in Figure 1. The HGLDiet pattern
was characterized by intakes of high-glycemic-load foods, such
as total grains, refined grains, potatoes, starchy vegetables, and
added sugars. Whole grains, lean and fatty meat, and discretion-
ary fats also loaded positively on this dietary pattern.

Anthropometric assessments

Body weight and height were measured for all participants.
Body weight was measured with a calibrated scale (*£0.1 kg).
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FIGURE 1 Rotated factor loadings for the HGLDiet pattern. Greater intakes of foods with high-positive-loading coefficients resulted in higher HGLDiet
pattern adherence scores (n = 128). Greater intakes of foods with low- or negative-loading coefficients resulted in low/negative HGLDiet pattern adherence

scores. HGLDiet, high-glycemic-load diet.

Height was measured with a wall-mounted stadiometer. BMI
(kg/mz) was calculated by using weight and height measurements.

Assessment of cerebral amyloid burden

PET images were obtained on a GE Discovery ST-16
PET/computed tomography scanner after administration of intra-
venous florbetapir F-18 (370 MBq). Two PET brain frames
of 5 min in duration were acquired continuously ~50 min
postinjection. Frames were then summed and attenuation cor-
rected before interpretation. MIMneuro software (MiM Soft-
ware Inc.) (14, 23, 24) quantitatively normalized the A PET
image to the entire cerebellum to calculate the standard uptake
value ratio (SUVR; a marker of amyloid accumulation), with the
use of a proprietary algorithm, for 6 regions of interest (ROIs):
anterior cingulate, posterior cingulate, precuneus, inferior me-
dial frontal, lateral temporal, and superior parietal cortex. The
global SUVR was calculated by finding the mean of the SUVR
values from all 6 ROIs. Three trained raters reviewed the visual
images, the quantitative SUVR ROI data, and MIMneuro-
generated cortical projections of amyloid burden [z scores
comparing the SUVRs with an SUVR map of 74 individuals (48
men, 26 women) between the ages of 18 and 50 y] to assess the

scans as “elevated” or “nonelevated.” The final determination of
elevated or nonelevated was determined by majority (i.e., =2
raters in agreement).

Neuropsychological testing

All of the participants completed a standard battery of
neuropsychological tests that included the Mini-Mental State
Examination (MMSE), the Wechsler Adult Intelligence
Scale-Revised (WAIS-R) Digit Symbol, Trail Making Test
A, Trail Making Test B, Category Fluency (animals and
vegetables), the Stroop Color-Word Interference Test, the
WAIS-R Block Design, and the total free recall score from
the Free and Cued Selective Reminding Test (17). Each
neuropsychometric test score was converted to a z score by
subtracting the study population mean from individual test
scores and dividing by the study population SD. Higher
scores on the Trail Making Test A and Trail Making Test B
indicate greater cognitive impairment; thus, z scores for these
tests were multiplied by —1 so that negative scores reflect
greater impairment of cognition. Global cognition z scores
were established by calculating the mean of the combined
cognitive z scores.



1466

Statistical analyses

The primary focus of this study was to investigate the relation
between global cerebral amyloid burden (SUVR) and dietary
glycemic measures: HGLDiet pattern adherence scores, carbo-
hydrate intake, sugar intake, and glycemic load. The relations of
intakes of the other macronutrients, as well as fat and sugar type,
with amyloid burden were also considered and unrelated. We also
investigated the relations of regional cerebral amyloid burden
and cognitive performance with the dietary glycemic measures.
Continuous variables were expressed as mean daily intakes =
SDs. Differences between elevated and nonelevated groups were
assessed by using 1-factor ANCOVA including age and sex as
covariates. Linear regression models were used to investigate the
relations of the dietary measures with regional cerebral amyloid
burden (SUVR) and cognitive performance. For all of the de-
pendent variables, residual analyses were performed to assess
applicability of linear regression and normality was assessed
by using the Shapiro-Wilk test for normality. Dependent data
with non-normally distributed residuals were log-transformed.
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Regression analyses were controlled for age, sex, and educa-
tion. Energy intake, BMI, and oral diabetes medications were
considered as regression covariates but had no effect on statis-
tical outcomes. Statistical analyses were performed by using R
(version 3.3.2; R Foundation). Significance was set at P < 0.05.

RESULTS

Data from 128 cognitively normal participants ranging in age
from 65 to 90 y (mean £ SD: 71.3 = 5.1 y) were included.
Amyloid scans were interpreted as elevated in 26% (n = 33) of
the participants, in line with the expected prevalence of elevated
cerebral amyloid in cognitively normal older adults (25). Am-
yloid burden, anthropometric, neuropsychometric, dietary intake
and cerebral amyloid characteristics are presented in Table 1.

We first examined whether there were differences in dietary
glycemic measures across amyloid-elevated and -nonelevated groups
(Table 1). After age and sex were controlled for, the elevated amyloid
group consumed more carbohydrates (P = 0.05) and sugar

TABLE 1
Participant characteristics'
Overall (n = 128) Elevated (n = 33) Nonelevated (n = 95) P
Age, y 713 £ 5.17 725 £ 4.6 71.0 £52 0.15
Sex (F/M), n 84/44 19/14 65/30 0.50
FIM, % 66/34 59/41 68/32
BMI, kg/m* 289 = 438 28.4 *+ 42 29.0 = 5.0 0.51
Diagnosed diabetes, n (%) 16 (13) 6 (18) 10 (11) 0.38
Taking oral diabetes medications 15 (12) 5(15) 10 (11) 0.66
Education, y 16.5 = 2.6 164 = 3.1 166 £ 24 0.78
Dietary intake®
Energy, kcal 1590 = 670 1700 = 760 1550 = 640 0.24
Fat, g 66 = 31 68 * 31 65 * 31 0.53
Protein, g 65 = 32 69 * 29 64 * 33 0.51
Dietary glycemic measures®
Carbohydrate, g 184 = 85 208 = 112 176 = 72 0.05
Sugar, g 86 * 49 102 = 64 81 * 42 0.03
Glycemic load 96 = 47 106 = 58 92 £ 43 0.11
HGLDiet pattern 0.1 £1.0 0.5 = 1.1 -0.1 = 1.0 0.01
Cognition scores
MMSE 29 £ 1 29 £ 1 29 £2 0.94
WAIS-R Digit Symbol 51 =10 49 = 10 51 £10 0.18
Trail Making Test A 29 = 10 31 =10 29 = 10 0.30
Trail Making Test B 79 * 38 78 £ 25 79 = 41 0.88
Category Fluency 39 £ 8 38 £8 39 £8 0.54
Block Design 37 £ 11 36 £ 10 37 £ 11 0.41
Stroop 219 = 32 216 = 32 220 * 32 0.45
SRT-free total 31£5 29 %5 31 £5 0.05
SUVR*
Global 1.1 £02 1.3 02 1.0 = 0.1 <0.001
Anterior cingulate gyrus 1.2 +02 14 +0.2 1.1 =0.1 <0.001
Inferior medial frontal gyrus 1.0 £ 0.2 1.2 +02 0.9 = 0.1 <0.001
Lateral temporal lobe 1.1 =02 1.3 *+0.2 1.0 = 0.1 <0.001
Posterior cingulate gyrus 1.1 =02 1.2 02 1.0 = 0.1 <0.001
Precuneus 1.1 £02 14 =02 1.0 = 0.1 <0.001
Superior parietal lobule 1.0 £ 0.2 1.2 =02 1.0 = 0.1 <0.001

! Group differences were assessed by ANCOVA adjusted for age and sex. Significance was set at P < 0.05. HGLDiet,
high-glycemic-load diet; MMSE, Mini-Mental State Examination; SRT, Selective Reminding Test; Stroop, Stroop Color-
Word Interference Test; SUVR, standard uptake value ratio; WAIS-R, Wechsler Adult Intelligence Scale—Revised.

2Mean = SD (all such values).
3 Derived by using a food-frequency questionnaire.

“Derived by using florbetapir F-18 positron emission tomography imaging.
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TABLE 2
Relation of glycemic dietary intake measures with global and regional
cerebral amyloid burden'

HGLDiet* Sugar Glycemic Carbohydrate

pattern  intake load intake
Global 0.36%**  0.21* 0.22%* 0.24%*
Anterior cingulate gyrus ~ 0.38%**  (0.20* 0.23* 0.25%*
Inferior medial frontal 0.33%**  0.17 0.16 0.18

gyrus

Lateral temporal lobe 0.34%**  0.22% 0.22* 0.24*
Posterior cingulate gyrus ~ 0.31%** (.17 0.18* 0.21%*
Precuneus 0.32%**  0.22% 0.21* 0.24*
Superior parietal lobule 0.30%**  0.19* 0.20* 0.21*

! Values are standardized 8 values for the respective dietary glycemic
measure determined by multivariate linear regression controlling for age,
sex, and education; n = 128. *P = 0.05, **P = 0.01, ***P = 0.001.

2HGLDiet, high-glycemic-load diet.

(P = 0.03) and had higher HGLDiet pattern adherence scores
(P = 0.01) than did the nonelevated group. There were no differ-
ences in energy, fat, or protein consumption across amyloid groups.
We next examined the relation of dietary glycemic measures
with regional and global measures of cerebral amyloid burden
(SUVR) in the overall group by using linear regression con-
trolling for age, sex, and education. All 4 measures of glycemic
intake were positively associated with global amyloid and most
regional measures of amyloid burden (Table 2). Figure 2 shows
the relation between HGLDiet pattern adherence and global
cerebral amyloid burden. Figure 3 shows the relation between
the HGLDiet pattern and regional cerebral amyloid burden.
We also examined how dietary glycemic measures related to
cognitive performance. Cognitive analyses were controlled for
age, sex, and education. Daily sugar intake negatively correlated
with global cognition and cognitive performance on several in-
dividual neuropsychometric tests (Table 3), including the MMSE,

Global Standard Uptake Value Ratio
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Trail Making Test B, WAIS-R Digit Symbol, and Block Design.
No other dietary measures were related to neuropsychometric test
scores.

DISCUSSION

The current study provides evidence that a high-glycemic diet
is associated with increased global and regional cerebral am-
yloid burden in cognitively normal older adults. We calculated 4
different dietary glycemic measures derived from the DHQ II
food-frequency questionnaire—daily intakes of sugar and carbo-
hydrate, glycemic load, and adherence scores from a PCA-derived
dietary pattern characterized by intakes of high-glycemic foods—
and found strong relations with cerebral amyloid load for each
measure. A modest negative association was found between
sugar intake and cognitive performance but for no other dietary
glycemic measures. These data suggest diet as a modifiable risk
factor that may influence cerebral amyloid deposition, providing
additional evidence that links glucose metabolism with AD
pathophysiology.

Our data add to the growing body of evidence that links glucose
metabolism with chronic disease. For instance, high carbohydrate
intake and glycemic load have been linked to an increased risk of
insulin resistance, type 2 diabetes, coronary artery disease, stroke,
and multiple cancers (16, 26, 27). Our data extend this evidence
by linking dietary glycemic measures directly with a primary AD
biomarker in cognitively normal older adults. Individuals with
cerebral amyloid plaques in the absence of cognitive symptoms
are at higher risk of cognitive decline (28-30), brain atrophy (31,
32), and progression to AD than those without cerebral amyloid
plaques (33). Imaging and pathological studies suggest that
plaques may accumulate =10-15 y before the onset of clinically
recognized dementia (3), although not all amyloid-positive in-
dividuals will develop dementia. Precise estimates of the mag-
nitude and time frame for future risk of dementia are not yet

© Elevated

® Not Elevated

High Glycemic Load Diet Pattern

FIGURE 2 Association of HGLDiet pattern adherence with global cerebral amyloid burden modeled using linear regression. The shaded area represents
95% Cls. HGLDiet pattern adherence explained 12% of the variability in global cerebral amyloid burden (+* = 0.12, P < 0.001) (n = 128). HGLDiet pattern
adherence was also significantly correlated with amyloid burden in all regions of interest. HGLDiet, high-glycemic-load diet.
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FIGURE 3 Visualization of the relation between HGLDiet pattern adherence and cerebral amyloid burden. The HGLDiet pattern measure was regressed
against standard uptake value ratios for all participants (n = 128). Standardized 8 values are projected on the MNI152 anatomical template, with warmer colors
representing regions of greater association with HGLDiet. HGLDiet, high-glycemic-load diet.

available on an individual basis for cognitively unimpaired older
adults with cerebral amyloid.

To date, only limited data address the relation between nu-
trition and cerebral amyloid. A previous longitudinal imaging
initiative showed that nutrient intake patterns related to vitamin
B-12, vitamin D, zinc, and omega-3 fatty acid consumption were
associated with less amyloid deposition (34, 35). Another study
found an inverse relation between serum DHA, an omega-3 fatty
acid found abundantly in fatty fish, and cerebral amyloid burden
in older adults with normal cognition and MCI (36). In addition to
these findings related to cerebral amyloid, a higher intake of
sugary beverages is associated with decreased brain volume
and poorer episodic memory performance (37). We believe that
our study extends these observations by being the first, to our
knowledge, to link amyloid deposition with dietary glycemic
measures. Our finding that a high-glycemic diet is associated with
greater amyloid deposition is consistent with our previous work in a
subset of the current cohort that found that impaired fasting glycemia
was associated with increased amyloid burden in highly metabolic
regions of the brain in cognitively normal older adults (14).

It is well established that diets with greater intakes of sugar,
high-glycemic-index foods, and overall carbohydrate are linked
to impaired glucose metabolism, including insulin resistance and
type 2 diabetes (16), both of which are risk factors for AD and
cognitive decline (5, 6). Emerging evidence indicates that glucose
and insulin status may influence the modulation of cerebral
amyloid accumulation (13) and that elevated glucose may evoke a

TABLE 3

state of decreased metabolism in the brain (9-12). Protein ho-
meostasis requires a steady flux of energy; bioenergetic pertur-
bations that arise due to elevated glycemia and insulin resistance
may potentially contribute to altered amyloid precursor protein
or B-amyloid processing (38). Relevant to this point, an AD
mouse model study in which acute hyperglycemia was induced
through the intravenous flow of dextrose increased amyloid
amounts in the brain interstitial fluid compartment (39). Acute
hyperglycemia from the consumption of processed carbohy-
drates and sugars could potentially mimic this effect.

To further validate our findings, we also looked for possible
relations between dietary glycemic measures and cognitive per-
formance. Although 3 of the dietary glycemic measures were not
associated with cognitive performance, higher sugar intake was
found to be inversely correlated with global cognitive performance
(as measured by a global composite measure and the MMSE) and
with individual tests in our battery (Digit Symbol, Trail Making B,
and Block Design). Previous studies have shown detrimental
cognitive effects of high intakes of sugar and high-glycemic-index
foods in human and animal studies. Adults with type 2 diabetes
who consumed a meal of high-glycemic-index, high-sugar foods
exhibited poorer acute cognitive performance (40), and cognition
changes have also been observed in rats fed high-sucrose and high-
fructose corn syrup diets (41-43). Although cognitive changes are
believed to be induced by poor glycemic control, it is unclear as
to why cognitive performance in this study was only related to
sugar intake and no other dietary glycemic measures.

Relation of glycemic dietary intake measures with cognitive performance’

HGLDiet pattern

Sugar intake

Glycemic load Carbohydrate intake

Global —0.01
MMSE —0.07
WAIS-R Digit Symbol 0.07
Trail Making Test A” 0.02
Trail Making Test B> 0.02
Category Fluency —0.11
Stroop 0.05
Block Design 0.06
SRT-free —0.04

—0.26** —0.15 —0.16
—0.18* —0.16 —0.11
—0.23* —0.13 —0.13
—0.15 —0.07 —0.08
—0.29%* —0.16 —0.17
—0.17 —0.15 —0.15
—0.01 0.04 0.03
—0.20* —0.11 —0.13
—0.15 —0.06 —0.12

"Values are standardized B values for the respective dietary glycemic measure determined by multivariate linear
regression controlling for age, sex, and education; n = 128. *P = 0.05, **P = 0.01. HGLDiet, high-glycemic-load diet;
MMSE, Mini-Mental State Examination; SRT, Selective Reminding Test; Stroop, Stroop Color-Word Interference Test;

WAIS-R, Wechsler Adult Intelligence Scale—Revised.

2 For consistency with other measures, we multiplied z scores for Trail Making Tests A and B by —1 so that negative

scores reflect cognitive decline.
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Our study has several strengths. It featured a sample size of
128 well-screened, highly characterized, cognitively normal
older adults who underwent amyloid PET imaging. The in-
clusion of only underactive or sedentary individuals controlled
for any potential differences in physical activity. An additional
strength of this study is the input of MPED 2.0 variables into
PCA analysis to identify and characterize the HGLDiet pattern.
MPED 2.0 translates dietary intake into quantitative food group
variables, effectively reducing the number of dietary variables
to consider for analysis and collinearity of foods with their
corresponding nutrients. The use of PCA in this study allowed
us to identify dietary patterns existing within the data collected,
describe interpersonal dietary intake differences, and conduct a
more comprehensive analysis of dietary intake than solely that
of solitary nutrients (44). Finally, the finding that diet poten-
tially influences an AD biomarker could have strong preclinical
applications.

There are also limitations that should be considered. Cross-
sectional studies are not designed to establish causal relations.
Food-frequency questionnaires have been shown to be accurate,
yet are potentially subject to under- or overreporting of some
nutrients by individuals. The DHQ II estimates dietary intake
over the past year, which leaves some question of chronic intake
over the course of the participant’s lifetime. Other mechanisms
could be considered. For example, a suggested increase in ce-
rebral concentration of sugars in AD brains, inversely related to
cerebral copper concentration, has a purported role in cerebral
metabolism dysregulation and amyloid aggregation (45, 46).
These changes may occur before AD onset, potentially influ-
enced by the common intake of high-glycemic carbohydrates.
Our data are unable to elucidate these possibilities. In addition,
it is possible that amyloid status, contrary to our interpretation,
influences dietary intake.

In conclusion, future studies are needed to further investigate
the impact of carbohydrate intake on cerebral amyloid pro-
cessing. Nevertheless, these findings in cognitively normal older
adults suggest that dietary intake may influence amyloid accu-
mulation before AD symptomology. Although the clinical rel-
evance of amyloid burden in older adults is not precisely defined,
the presence of brain amyloid aggregations does imply an ele-
vated risk of future symptomatic dementia. Understanding the
mechanisms through which dietary intake influences brain health
and amyloid accumulation could have public health implications
and suggest potential lifestyle-based AD-prevention strategies.
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