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Abstract
We aimed to investigate the association between adherence to the Mediterranean diet (MeDi) and
Alzheimer’s disease (AD) risk in a prospective study. Specifically, we analyzed reduced
inflammation and improved metabolic profile as a potential medium through which the MeDi
reduced the risk of AD. During a 4-year follow-up, 118 incident AD cases were identified among
the 1219 non-demented elderly (age ≥ 65) subjects who provided dietary information and blood
samples at baseline. We used high-sensitivity C-reactive protein (hsCRP) as an index of systemic
inflammation, and fasting insulin and adiponectin as indexes of metabolic profile. We investigated
whether there was a change in the association between MeDi and incident AD risk when the
biomarkers were introduced into multivariable adjusted COX models. Better adherence to MeDi
was associated with lower level of hsCRP (p = 0.003), but not fasting insulin or adiponectin.
Better adherence to MeDi was significantly associated with lower risk for AD: compared to those
in the lowest tertile of MeDi, subjects in the highest tertile had a 34% less risk of developing AD
(p-for-trend = 0.04). Introduction of the hsCRP, fasting insulin, adiponectin, or combinations of
them into the COX model did not change the magnitude of the association between MeDi and
incident AD. Ultimately, the favorable association between better adherence to MeDi and lower
risk of AD did not seem to be mediated by hsCRP, fasting insulin, or adiponectin. Other aspects of
inflammatory and metabolic pathways not captured by these biomarkers, or non-inflammatory or
non-metabolic pathways, may be relevant to the MeDi-AD association.
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INTRODUCTION
The Mediterranean diet (MeDi), due to its correlation with a low morbidity and mortality for
many chronic diseases, has been widely recognized as a healthy eating model [1]. In a recent
prospective study, we demonstrated that better adherence to the MeDi was associated with
lower risk of prevalent AD [2], incident AD [3,4], incident MCI, or MCI conversion to AD
[5]. The results were partially replicated in a French population which demonstrated that
better adherence to the MeDi was associated with slower rates of cognitive decline [6].
However, the underlying mechanisms by which the MeDi may reduce AD risk are not fully
understood. In a previous study we demonstrated that the association between MeDi and AD
risk was not mediated through vascular pathways [2], leading us to explore other possible
pathways that might be involved.

Two closely related [7] and potentially important mechanisms for AD are inflammation and
metabolic abnormalities [8,9]. Interestingly, mounting evidence from both epidemiological
and interventional studies has revealed an effect of the MeDi on inflammatory and metabolic
biomarkers [10–18]. Therefore, it is conceivable that the protective role of MeDi on AD
might be mediated by these two pathways involving inflammation and metabolic
abnormalities.

To our knowledge, whether and to what extent biomarkers of inflammatory and metabolic
pathways explain the association between MeDi and AD risk has not been formally
investigated to date. To address this question, we performed a prospective study to
investigate possible change of the association between baseline MeDi and incident AD
(which would constitute evidence of mediation) when high-sensitivity CPR (hsCRP; as a
biomarker of inflammation [19]), insulin and adiponectin (as biomarkers of metabolic
abnormalities [20,21]) were introduced in statistical models. Similar analysis was also
performed to examine whether the cross-sectional association between MeDi and baseline
cognitive score can be explained by the three biomarkers.

MATERIALS AND METHODS
Study population

The initial sample for this study included 2,778 participants from a prospective study of
aging and dementia in Medicare-eligible northern Manhattan residents, age 65 years and
older (Washington/Hamilton Heights-Inwood Columbia Aging Project II: WHICAP II). The
WHICAP II cohort represents a combination of continuing members of the cohort originally
recruited in 1992 (WHICAP I; n = 604) and members of a new cohort recruited between
1999 and 2001 (n = 2,174). Both cohorts used similar sampling, assessments and study
procedures, which have been described in detail elsewhere [2–5,22–24]. Briefly, at entry, a
physician elicited each subject’s medical and neurological history and conducted a
standardized physical and neurological examination. Each subject also underwent a
structured in-person interview including an assessment of health and function and a
neuropsychological battery [25]. Subjects were followed at intervals of approximately 1.5
years, repeating the baseline examination and consensus diagnosis [2–5,22–24].

Among the original 2,778 subjects, 345 were excluded due to prevalent dementia, 538 were
excluded due to lack of follow-up, and 543 were excluded due to lack of a frozen blood
sample. Thus, hsCRP, fasting insulin and adiponectin were measured for the remaining
1,352 subjects in 2008 using frozen blood samples obtained in the WHICAP II baseline
examination during 1999–2001. The time of the blood collection was set as the baseline for
this study. An additional 113 subjects were excluded because they did not have dietary
information available and 12 subjects were excluded due to incomplete dietary information
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preventing a MeDi calculation. A total of 8 subjects who developed incident dementia other
than AD during follow-up were further excluded from the analysis. Thus, the initial analytic
sample for both the cross-sectional and the survival analyses comprised 1219 subjects.

Recruitment, informed consent, and study procedures were approved by the Institutional
Review Boards of Columbia Presbyterian Medical Center and Columbia University Health
Sciences and the New York State Psychiatric Institute.

Diet and MeDi score
Dietary data regarding average food consumption over the year before the baseline
assessment were obtained using a 61-item version of Willett’s semi-quantitative food
frequency questionnaire (SFFQ) (Channing Laboratory, Cambridge, MA) [26]. Diet
information was available at baseline, the same date as blood samples were collected, for
1,099 individuals (90.2% of all subjects in this study). When dietary information was not
available on the same visit as the baseline, the diet information closest to the baseline was
used. Thus, a total of 98 subjects with diet after blood collection (on average 2.5 years, SD =
1.1 year, after blood donation) and 22 with diet before blood collection (on average 6.3
years, SD = 2.1 year, before blood donation) were used. We reported the results based on all
1,219 subjects, because 1) we have previously showed the stability of MeDi over a period of
8 years [3,4], and 2) we repeated analyses based on the 1,099 subjects whose diet
information and blood samples were collected at the same time, and the results were
unchanged (data not shown). The validity (using two 7-day food records) and reliability
(using two 3-month frequency assessments) of various components of the SFFQ in
WHICAP have been previously reported [22–24].

We followed the most commonly described method [27] to construct the MeDi score as
described in our previous reports [2–5]. Individuals were assigned a value of 1 for each
beneficial component (fruits, vegetables, legumes, cereals, and fish) whose caloric-adjusted
consumption was at or above the gender-specific median, for each detrimental component
(meat and dairy products) whose caloric-adjusted consumption was below the gender-
specific median, for a ratio of monounsaturated fats to saturated fats above the median, and
for mild to moderate alcohol consumption (> 0 to < 30 g/d). The MeDi score was generated
for each participant by adding the scores in the food categories (theoretically ranging 0–9)
with higher score indicating better adherence to the MeDi.

Cognitive performance at baseline
A composite cognitive Z-score was developed to summarize cognitive performance as
previously described [28–32]. Briefly, we used factor analysis with principal axis factoring
and oblique rotation on 15 neuropsychological test score variables [25] which grouped
cognitive performance into four factors: memory, language, processing speed, and visual-
spatial ability. Using cognitive test data from all WHICAP participants at their initial visit,
Z-scores for each of the cognitive measures that comprised each factor were created and
then averaged to create a composite score for each factor. These factor domain scores were
then averaged to derive a composite cognitive Z-score. A higher Z-score indicates better
cognitive performance.

Alzheimer’s disease diagnosis
The process for diagnosing AD patients has been previously reported [2–5]. Briefly, a
consensus diagnosis for the presence or absence of dementia was made at a diagnostic
conference of neurologists and neuropsychologists. Evidence of cognitive deficit (based on
the neuropsychological scores), and evidence of cognitive and social-occupational function
decline as compared to the past were the criteria used for the diagnosis of dementia as
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required by the DSM-III-R. For the diagnosis of probable or possible AD, the criteria of the
NINCDS-ADRDA were used. Dietary or biomarker data were not available to the consensus
panel and were not considered in the diagnostic process.

Biomarker measurement
Baseline plasma hsCRP level was measured using ELISA (Diagnostic systems laboratories,
INC, Webster, Texas). The assay sensitivity was 1.6 ng/ml, the intra-assay and inter-assay
coefficient of variations (CVs) were 4.6% and 11.7%, respectively. Baseline serum fasting
insulin levels were measured using a solid-phase chemiluminescent enzyme immunoassay
(Immulite, Diagnostic Products, Los Angeles, CA). The intra-assay and inter-assay CVs
were 4.7% and 8.2%, respectively. Baseline serum total adiponectin levels were measured
using radioimmunoassay (Lin-co Research, Inc, St. Charles, MO). The intra-assay CV was
from 1.78% to 6.21%, and the inter-assay CV was from 6.90% to 9.25%. Laboratory
personnel were blinded as to the dietary data and disease status of the subjects.

Covariates
Age (years), education (years), caloric intake (kcal), and body mass index (weight in
kilograms divided by height in square meters [kg/m2]) were used as continuous variables.
We also considered gender (men as reference), smoking status at baseline evaluation
(current smoker at baseline vs. non-smoker), and ethnic groups (non-Hispanic Black,
Hispanic, non-Hispanic White or Other). Apolipoprotein E (APOE) genotype was used as a
dichotomous variable: absence of versus presence of either 1 or 2 ε4 alleles. A modified
version [4] of the Charlson Index of Comorbidity [33] (referred to as ‘comorbidity index’)
was included as a continuous variable.

Statistical analysis
Characteristics of the subjects—Circulating levels of hsCRP, fasting insulin, and
adiponectin had a skewed distribution and were transformed to their natural logarithm.
Characteristics of patients, levels of biomarkers, and MeDi tertiles (MeDi score 0–3 as the
lowest, 4–5 as the middle, and 6–9 as the highest tertile) were compared between AD cases
and dementia-free participants using t-test for continuous variables, and chi-square test for
categorical variables. Characteristics of patients were also compared according to the tertiles
of MeDi using linear regression models for continuous variables, and chi-square test for
categorical variables. Spearman correlation was run to examine the relationship between the
3 log-transformed biomarkers.

Associations between the biomarkers and MeDi score—To test the associations
between the biomarkers and MeDi score, linear regression models were used with tertiles of
the MeDi score used as an ordinal independent variable to test the linear trend.

Cross-sectional data analysis—To test the associations between the biomarkers and
baseline cognitive score, linear regression models, both unadjusted and adjusted for social-
demographic covariates, including age, gender, race, and education, were used. Tertiles of
the biomarkers were used as an ordinal independent variable to test the linear trend.

Similar regression analysis adjusted for age, gender, race, and education was also done to
examine the association between MeDi and cognitive score.

To test whether biomarkers mediate the association between MeDi and cognitive
performance, we evaluated the change of β coefficient of MeDi when the biomarkers were
added to the regression model adjusted for age, gender, race, and education. Changes of the
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β coefficient values of greater than 15% were considered evidence of mediation by the
variable added to the model [34].

Longitudinal data analysis—To test the association between the biomarkers and AD
risk, COX proportional hazards models were used with AD treated as the dichotomous
outcome. Biomarkers were treated as independent variables which were entered into the
models in tertiles. Tests for trend with two-sided p-values were evaluated by entering the
tertile terms as an ordinal variable in the COX model. The time-to-event variable was time
from recording of baseline to incident AD diagnosis for incident patients; or to the time of
the last follow-up for subjects who did not develop dementia.

Similarly, we fit a COX model (original model), adjusted for age, gender, race, and
education in the model, to estimate the association between MeDi and AD risk. The main
predictor was MeDi score as a continuous variable initially and in tertiles form
subsequently. The coefficient of MeDi was denoted as βt.

Finally, we tested whether the association between MeDi and AD was mediated i) through
inflammatory pathway by including hsCRP (model 1); ii) through metabolic pathways by
including fasting insulin (model 2), adiponectin (model 3) or both (model 4); or iii) through
both inflammatory and metabolic pathways by simultaneously including all three
biomarkers (model 5) into the original COX model. The coefficient of MeDi from all these 5
models is denoted as βi, i = 1–5.

The percentage of the association of MeDi and AD that was mediated through either
inflammation, or metabolic factors, or both, was calculated as Δβ% = 100 × (βt − βi)/βt, i =
1–5 In order to maintain consistent sample size in the analysis so that β coefficients of
different models can be compared appropriately, we excluded 1) censored cases before the
earliest event in a stratum that were automatically excluded in COX models; and 2) subjects
missing values of covariates or biomarkers.

We performed a supplementary analysis by additionally adjusted for body mass index
(BMI), smoking status, alcohol drinking, caloric intake, medical comorbidity index, and
APOE genotype in the COX models. The results were essentially unchanged (data not
presented in the current report).

All analyses were performed using PASW Statistics 17.0 (formerly SPSS Inc., Chicago, IL
USA). Significance level was set at 0.05.

RESULTS
Missing data analysis

Compared with subjects included in the analysis (n = 1219), subjects who were excluded
from the analyses (n = 1559) were slightly older (76.7 vs. 79.2 years; p < 0.0001), had lower
education (10.5 vs. 9.4 years; p < 0.0001), and more medical comorbidities (1.9 vs. 2.2; p <
0.0001); were less likely to be smokers (12% vs. 9%, p = 0.002) and White (White 31%,
Black 30%, Hispanic 37%, Other 2% vs. White 24%, Black 34%, Hispanic 41%, Other 1%;
p < 0.0001); and were more likely to be APOE ε4 carriers (25 vs. 31; p = 0.01).

Characteristics of subjects
During an average follow-up of 3.8 (SD, 1.3; range = 1.1~6.6) years, a total of 118 incident
AD cases were identified. Compared with subjects remaining dementia-free during the
follow-up, incident AD cases were older, less educated, and had lower BMIs, were most
likely Hispanics (and less likely Whites) (Table 1). AD cases tended to have higher median
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level of fasting insulin than non-dementia subjects (p = 0.05). Compared to subjects in the
lowest tertile of MeDi, those in the highest MeDi tertile were more likely to be non-smokers,
Hispanics (and less likely Black) (Table 2). The three biomarkers were correlated with each
other: Spearman correlation coefficient between hsCRP and insulin was 0.14, between
hsCRP and adiponectin −0.12, and between insulin and adiponectin −0.28, all p < 0.0001.

Associations between MeDi and biomarkers
Compared to the lowest tertile of MeDi, subjects in the highest MeDi tertile tended to have
lower level of hsCRP (medians 4.6 mg/L vs. 6.7 mg/L, p for trend =0.003). There was no
difference between MeDi tertiles regarding fasting insulin or adiponectin levels (Table 2).

Cross-sectional analysis
Lower cognitive score, indicating worse cognitive performance, was observed among
subjects with higher level of hsCRP (p = 0.01) or insulin (p = 0.001), or with lower level of
adiponectin (p < 0.001) (Supplementary Table 1; available
online:http://www.j-alz.com/issues/22/vol22-2.html#supplementarydata03), but the
associations were attenuated and no longer significant after adjusting for age, gender, race,
cohort, and education (Supplementary Table 1).

Better adherence to the MeDi was marginally associated with significantly better cognitive
performance at baseline: after adjusting for age, gender, race, and education, β = 0.013 (p =
0.05) for each unit increase of MeDi score (Supplementary Table 2). When levels of hsCRP,
fasting insulin and adiponectin were, individually or together, added to the original model,
the association between MeDi and cognitive performance were essentially the same, with
the changes in β coefficient of MeDi less than 15% (Supplementary Table 2).

Longitudinal analysis
There was no difference between AD cases and dementia-free subjects in hsCRP, fasting
insulin or adiponectin level (Table 1), and the biomarkers were not associated with AD risk
in COX models (p for trend = 0.68 for hsCRP, 0.08 for fasting insulin, and 0.06 for
adiponectin in unadjusted models; p for trend = 0.78 for hsCRP, 0.40 for fasting insulin, and
0.66 for adiponectin in models adjusted for age, gender, education, race).

As expected [3,4], better adherence to the MeDi tended to be associated with significantly
lower risk for AD: after adjusting for age, gender, race, and education, compared to subjects
in the lowest tertile of MeDi score, HR (95% CI) for subjects in the highest tertile was 0.66
(0.41–1.04) after multivariable adjustment, p for trend = 0.04. Additional adjusting for other
factors (including APOE4, comorbidity, smoking status, caloric intake, and BMI), the
results were essentially the same: the HR (95% CI) comparing subjects in the highest tertile
to the lowest was 0.66 (0.41–1.06), p for trend = 0.06.

Qualifications for mediators in general require associations of the potential mediator with
both the independent variable (MeDi in this case) and the outcome (AD risk in this case)
[35]. Based on the above presented results, we expected there would be no mediating effect
by hsCRP, fasting insulin and adiponectin. Nevertheless, we decided to proceed with the
mediation analyses because of (i) the association of some of the biomarkers with MeDi and
(ii) the strong evidence from the literature regarding associations between inflammatory and
metabolic biomarkers with both AD and the MeDi adherence [7–18]. When levels of
hsCRP, fasting insulin and adiponectin were, individually or together, added to the original
model, the HRs did not change (Table 3). The changes in β coefficient from the original
model to the 5 models were all less than 15% (Table 3).

Gu et al. Page 6

J Alzheimers Dis. Author manuscript; available in PMC 2011 January 18.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.j-alz.com/issues/22/vol22-2.html#supplementarydata03


DISCUSSION
In this prospective study, hsCRP, fasting insulin and adiponectin did not mediate the
association between MeDi and AD risk. These results suggest that better adherence to MeDi
might not be associated with reduced risk for AD via inflammatory or metabolic pathways.

Inflammation factors have been found to be associated with a higher risk for AD and
cognitive decline [8]. Two large-scaled prospective studies showed baseline blood levels of
inflammatory markers are associated with higher risk of incident AD [36,37]. Although
plasma hsCRP was not associated with risk of incident AD in the present study, it was
inversely associated with baseline cognitive score (Supplementary Table 2), especially in the
memory and visual-spatial domains as previously reported [32]. At the same time, several
intervention studies found that adherence to MeDi may affect blood levels of inflammatory
biomarkers [10,11,18]. In the present study, median hsCRP level was about 30% lower
among subjects adhering to the highest compared to the lowest tertile of the MeDi, a
magnitude similar to those reported by other studies [12,13]. Despite these, we found that
hsCRP was not able to explain a meaningful proportion of the association between MeDi
and either cognitive performance or risk for incident AD, indicating that elevated hsCRP
level (possibly related to dietary behavior) might not mediate the diet-AD association.

We also hypothesized that the association between MeDi and AD could be mediated via
fasting insulin and adiponectin. On the one hand, association between metabolic
abnormalities and risk of AD has been demonstrated in multiple cohorts [9,38]. In our study,
fasting insulin tended to be inversely associated with cognitive score and AD cases tended to
have higher median level of fasting insulin than non-dementia subjects, although insulin was
not associated with risk of AD in the survival analysis adjusted for demographic covariates.
Adiponectin was neither associated with baseline cognitive score nor associated with AD
risk after adjusting for demographic covariates. On the other hand, there are intervention
studies reporting significant reductions in serum insulin in groups assigned to MeDi [10,16],
and cross-sectional studies reporting MeDi-like dietary patterns [14,17] positively associated
with adiponectin levels. However, the association between MeDi and fasting insulin and
adiponectin was not always consistent, as one intervention study failed to show a change of
serum insulin level after 1-year of MeDi-type intervention [39], and no intervention study
has been done on the association between MeDi and adiponectin. Nevertheless, in the
current study, neither fasting insulin nor adiponectin was associated with MeDi, which
might partly explain the finding that neither of the two biomarkers was able to explain a
meaningful proportion of the association between MeDi and AD, or the association between
MeDi and baseline cognitive score. Therefore, it seems that the potential mediating role of
fasting insulin and adiponectin needs to be further explored only when more consistent
evidence are available supporting the existence of an association between MeDi with fasting
insulin and adiponectin.

Other potential explanations for the null results of our study include that hsCRP may not
capture the full inflammation pathway, and fasting insulin and adiponectin may not fully
capture all the related metabolic changes. For example, one study found increased levels of
α1-antichymotrypsin (α1-ACT) along with occasional detection of interleukin-6 (IL-6)
might be peripheral markers of the “acute reaction” in the brain, while hsCRP was not [40].
In a prospective study in Rotterdam, high levels of α1-ACT and IL-6 were associated with
an increased risk of dementia to a higher extent than hsCRP [37].

Alternatively, other biological mechanisms may be responsible for the MeDi-AD
association. Growing evidence implicates oxidative damage in the pathogenesis of AD [41].
The MeDi contains high concentrations of complex phenols and other substances with
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antioxidant properties (such as vitamins C, vitamins E, and carotenoids), and may reduce
markers of oxidative stress such as isoprostanes [42]. Therefore, the MeDi could be
capturing the composite influence of dietary antioxidants and this could, at least partially,
explain the association with a lower risk of AD. Similarly, vascular variables are also likely
to be in the causal pathway between MeDi and AD considering the strong evidence relating
the MeDi to lower risk of vascular risk factors [43], which may contribute to increased risk
of AD [44]. Although our previous study using clinical diagnosis of vascular diseases as
vascular variables did not suggest these variables as a potential mediators for the association
between MeDi and AD risk [2], other more sensitive measurement of vascular events, such
as subclinical vascular change in magnetic resonance imaging, need to be considered in
future studies.

The study has limitations. It lacks repeated measurement for hsCRP, insulin, and
adiponectin. However, it has been shown that circulating levels of hsCRP [45], insulin [46],
and adiponectin [46] are quite stable within individuals over a period of 3 years. Another
limitation of the study was that the inflammatory and metabolic pathways may not be fully
captured since other biomarkers of these two pathways were not measured. Participants with
loss of follow-up or lack of blood samples were different from the remaining participants
with regard to some AD risk factors. Although we adjusted for all the above factors in our
models, excluding these subjects may have introduced selection bias. A common limitation
of studies of diet and disease is misclassification of exposure due to limited accuracy in
assessing diet using SFFQ. In prospective studies, though, exposure measurement error can
usually be assumed to be nondifferential with respect to disease status or to covariates used
to adjust the multivariate risk for AD, so the measurement error may actually bias the
magnitude of the association toward null [47]. Similarly, the possibility of disease
misclassification bias may not be completely ruled out, despite the use of standard criteria,
the diagnostic expertise of our center, and the thorough workup.

Our study is innovative in exploring the potential mechanisms of the association between
MeDi and AD risk by examining the mediating role of inflammatory and metabolic
biomarkers in this relationship. The study is prospective in design, thus limiting the
possibility of reverse causality to a great extent. Furthermore, our previous reports of the
same study population have performed a series of sensitivity analyses by either adjusting
baseline Clinical Dementia Rating score or excluding subjects with mild cognitive deficits at
baseline and with less than 2 years of follow-up, and the association between MeDi and risk
of AD did not change materially, suggesting that, although we cannot completely exclude it,
it is less likely that the degree of adherence to MeDi was affected by early, subclinical
dementia process [3,4]. Dietary data were collected with a previously validated instrument
that has been used widely in epidemiological studies [48]. The diagnosis of AD took place
in a university hospital with expertise in dementia and was based on comprehensive
assessment and standard research criteria. Information about various potential AD risk
factors has been carefully collected, recorded, and adjusted for in the analyses. The study is
community-based and the population is multiethnic, increasing the external validity of the
findings.

In summary, the lower risk of AD associated with better adherence to MeDi observed in this
study population does not seem to be mediated by hsCRP, fasting insulin or adiponectin,
suggesting that better adherence to MeDi might not reduce risk for AD via inflammatory or
metabolic pathways, or that the used biomarkers do not fully capture the corresponding
pathways.
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Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

Demographic, clinical, and dietary characteristics for subjects with Alzheimer’s disease and non-demented
subjects

Characteristics All (n = 1,219) Demented-free (n = 1,101) Incident AD (n = 118) p*

Mean age, year (SD) 76.7 (6.4) 76.3 (6.3) 80.7 (6.9) < 0.0001

Female gender, n (%) 812 (66.6) 736 (66.8) 76 (64.4) 0.59

Mean education, year (SD)+ 10.50 (4.7) 10.85 (4.5) 7.23 (5.1) < 0.0001

Race, n (%) < 0.0001

 White 382 (31.3) 365 (33.2) 17 (14.4)

 Black 359 (29.5) 326 (29.6) 33 (28.0)

 Hispanic 457 (37.5) 390 (35.4) 67 (56.8)

 Other 21 (1.7) 20 (1.8) 1 (0.8)

Presence of APOE ε4 allele, n (%)+ 300 (25.1) 275 (25.4) 25 (21.6) 0.36

Smoker at baseline, n (%) 152 (12.5) 134 (12.1) 18 (15.3) 0.34

Mean medical comorbidity index (SD) 1.84 (1.4) 1.85 (1.4) 1.74 (1.4) 0.38

Mean caloric intake, Kcal/day (SD) 1499 (560) 1490 (552) 1585 (630) 0.08

Mean BMI, Kg/m2 (SD) + 27.7 (5.5) 27.8 (5.4) 26.3 (5.8) < 0.01

Mean MeDi (SD) 4.34 (1.7) 4.37 (1.7) 4.07 (1.8) 0.07

Tertiles of MeDi 0.09

 Low, n (%) 400 (32.8) 351 (31.9) 49 (41.5)

 Middle, n (%) 500 (41.0) 460 (41.8) 40 (33.9)

High, n (%) 319 (26.2) 290 (26.3) 29 (24.6)

Median hsCRP, mg/L (inter-quartile) 5.5 (2.8–14.0) 5.4 (2.8–14.0) 5.9 (1.9–14.7) 0.57

Median fasting insulin, mIU/ml (inter-quartile) 8.6 (3.0–19.9) 8.3 (3.0–19.7) 10.8 (3.0–25.5) 0.05

Median adiponectin, μg/ml (inter-quartile) 11.1(7.0–18.0) 11.3 (7.0–18.0) 10.2(6.8–18.5) 0.75

*
p values were from χ2 test for categorical variables, or one-way ANOVA test for continuous variables except for hsCRP, insulin, and adiponectin

for which the p values were from Kruskal-Wallis test.

+
2 subjects missed information on education. +22 subjects missed information on APOE ε4. +4 subjects had missing information on BMI.
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Table 2

Demographic and clinical characteristics by Mediterranean diet score tertiles

Characteristics Low (N = 400) Middle (N = 500) High (N = 319) p*

MeDi score 0–3 4–5 6–9 /

Mean age, year (SD) 76.4 (6.6) 76.6 (6.4) 77.2 (6.2) 0.30

Female gender, n (%) 268 (67) 329 (66) 215 (67) 0.88

Mean education, year (SD)+ 10.6 (4.5) 10.6 (4.7) 10.2 (5.0) 0.51

Race, n (%) 0.007

 White 135 (33.8) 150 (30.0) 97 (30.4)

 Black 140 (35.0) 139 (27.8) 80 (25.1)

 Hispanic 119 (29.8) 202 (40.4) 136 (42.6)

 Other 6 (1.5) 9 (1.8) 6 (1.9)

Presence of APOE ε4 allele, n (%)+ 98 (24.9) 117 (24.1) 85 (26.7) 0.70

Smoker at baseline, n (%) 70 (18) 63 (13) 19 (6.0) < 0.0001

Mean medical comorbidity index (SD) 1.8 (1.4) 1.9 (1.4) 1.8 (1.4) 0.94

Mean caloric intake, Kcal/day (SD) 1509 (631) 1501 (534) 1485 (506) 0.85

Mean BMI, Kg/m2 (SD)+ 27.9 (5.8) 27.7 (5.2) 27.4 (5.4) 0.45

Incident AD, n (%) 49 (12) 40 (8) 29 (9) 0.09

Median hsCRP, mg/L (inter-quartile) 6.7 (3.5–17.0) 5.6 (2.8–13.4) 4.6 (2.4–13.7) 0.003

Median fasting insulin, mIU/ml (inter-quartile) 8.2 (3.0–20.5) 9.0 (3.0–22.5) 8.1 (3.0–17.7) 0.50

Median adiponectin, μg/mL (inter-quartile) 11.6 (7.1–18.3) 11.1 (6.8–17.9) 11.0 (6.9–17.9) 0.32

*
p-values for trend from logistic regression for binary variables, and from linear regression models for continuous variables (including log

transformed variables of hsCRP, fasting insulin and adiponectin), with tertiles of the MeDi score entering the models as an ordinal variable. P-

value for the categorical variables was from χ2 test.

+
2 subjects missed information on education. +22 subjects missed information on APOE ε4. +4 subjects had missing information on BMI.
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