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Introduction—The Mediterranean and Dietary Approaches to Stop Hypertension diets have been 

associated with lower dementia risk. We evaluated dietary inflammatory potential in relation to 

mild cognitive impairment (MCI)/dementia risk.

Methods—Baseline food frequency questionnaires from n = 7085 women (aged 65–79 years) 

were used to calculate Dietary Inflammatory Index (DII) scores that were categorized into four 

groups. Cognitive function was evaluated annually, and MCI and all-cause dementia cases were 

adjudicated centrally. Mixed effect models evaluated cognitive decline on over time; Cox models 

evaluated the risk of MCI or dementia across DII groups.

Results—Over an average of 9.7 years, there were 1081 incident cases of cognitive impairment. 

Higher DII scores were associated with greater cognitive decline and earlier onset of cognitive 

impairment. Adjusted hazard ratios (HRs) comparing lower (anti-inflammatory; group 1 referent) 

DII scores to the higher scores were group 2-HR: 1.01 (0.86–1.20); group 3-HR: 0.99 (0.82–1.18); 

and group 4-HR: 1.27 (1.06–1.52).

Conclusions—Diets with the highest pro-inflammatory potential were associated with higher 

risk of MCI or dementia.
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1. Introduction

As the U.S. population ages, cognitive decline and dementia have become large and costly 

public health problems. Although some lifestyle interventions may help to prevent vascular 

cognitive impairment, currently, there are no interventions to stop or slow the progression of 

Alzheimer’s disease (AD). In the absence of any effective primary or secondary prevention 

strategies, the field has focused, in recent years, on primordial [1] prevention, that is, 

targeting modifiable risk factors to prevent or delay the onset of symptoms. These 

modifiable factors include dietary habits and comorbid chronic conditions that are 

influenced by diet such as type 2 diabetes and hypertension.

Diet has a strong influence on health, and the benefits of a healthy diet could potentially 

yield an estimated $114.5 billion in medical savings [2] (not including the potentially 

beneficial effects of diet on cognition). The Mediterranean and the Dietary Approaches to 

Stop Hypertension (DASH) diets have been associated with better cognition and a lower 

incidence of dementia [3–6]. The Mediterranean diet emphasizes the intake of fruits, 

vegetables, whole grains, low-fat dairy products, olive oil, fish, poultry, and wine with 

meals. Similarly, the DASH diet emphasizes the intake of fruits, vegetables, and low-fat 

dairy intake, as well as legumes, nuts, and emphasizes lower consumption of animal protein, 

sweets, and sodium. Both diets have been associated with lower plasma levels of 

inflammatory markers [7].

Inflammation has been implicated in both AD and vascular cognitive impairment [8,9]; 

therefore, it is important to study whether inflammation associated with diet affects 

cognitive function and impairment. It is possible that this modifiable risk factor, either on its 
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own or when paired with other risk factors (e.g., hypertension or type 2 diabetes), 

accelerates an individual’s cognitive decline and increases the risk of dementia. Conversely, 

a diet with greater anti-inflammatory properties may lower the risk. The Dietary 

Inflammatory Index (DII) was developed to characterize an individual’s overall diet based 

on its inflammatory potential [10]. Higher DII scores, indicating greater inflammatory 

potential, have been associated with inflammatory biomarker levels (interleukin-6 [IL-6], 

high sensitivity C-reactive protein [hs-CRP], and tumor necrosis factor α [TNF-α2]) in the 

Women’s Health Initiative (WHI) [11]. The objective of the present study is to evaluate the 

associations, over time, between dietary inflammatory potential and global cognition and 

incident mild cognitive impairment (MCI) or probable dementia in a cohort of older women. 

We hypothesize that women reporting diets with higher pro-inflammatory potential will 

perform worse on cognitive tests over time and will have a higher incidence of MCI or 

dementia than women consuming diets with lower inflammatory potential.

2. Methods

2.1. Study population

The Women’s Health Initiative Memory Study (WHIMS) participants were recruited from 

39 sites of the larger WHI study in 1996 to 1999. The WHIMS consisted of parallel 

randomized clinical trials for the evaluation of the effects of estrogen alone (E-Alone) or in 

combination with progestin (E+P) on incident MCI or probable dementia. The study design 

has been reported previously [12–16]. The WHI E+P trial ended in 2002 [12,14], and the E-

Alone trial ended in 2004 [13,17,18]. Participants continued post-trial cognitive assessments, 

returning for annual clinic visits to evaluate cognitive function until 2007/2008 when the 

study transitioned to the WHIMS–Epidemiology of Cognitive Health Outcomes. The 

WHIMS–Epidemiology of Cognitive Health Outcomes is ongoing, and annual cognitive 

assessments are now conducted by telephone. WHIMS participants completed the WHI 

Food Frequency Questionnaire (WHI-FFQ [16,19,20]; based on the Block FFQ [21,22]) at 

baseline.

Participants were eligible for inclusion in the present analysis if they completed the WHI-

FFQ at baseline; did not have cognitive impairment at the baseline assessment of cognitive 

function; and completed more than one follow-up cognitive examinations over the course of 

the study. Participants missing important covariates such as age, race, or education levels 

were excluded.

2.2. The Dietary Inflammatory Index

Dietary patterns, or indices that take into account multiple dietary factors, can provide a 

more comprehensive assessment of diet and may be more predictive of disease processes 

and outcomes than single nutrients or foods. Researchers at the University of South Carolina 

Cancer Prevention and Control Program created the DII based on evidence suggesting that 

dietary factors influence inflammation [10]. Rather than being a specific food-based index, 

the DII represents a mixture of eight pro-inflammatory nutrients, 19 anti-inflammatory 

nutrients, 10 whole foods and spices, caffeine, flavan-3-ol, flavones, flavonols, flavanones, 

anthocyanidins, and isoflavones. For the purposes of this analysis, 32 food parameters were 
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available from the WHI-FFQ. A detailed description of the DII method [10] and its construct 

validation [23] have been published elsewhere. Briefly, following a review of the literature, 

45 food items and nutrients (Table 1) were found to be associated with six well-known 

inflammatory biomarkers (IL-1β, IL-4, IL-6, IL-10, TNF-α, and CRP) [10]. The strength of 

the associations between the 45 dietary factors and these inflammatory biomarkers reported 

in the literature were then scored: +1, 0, or −1 for a positive, null, or inverse association, 

respectively. Scores were weighted by the type of study design supporting the associations. 

Weighted scores were tallied to obtain component-specific inflammatory effect scores. 

Dietary intake data were standardized to a representative global diet database that was 

constructed based on 11 data sets representing diverse populations around the world. The 

standardized dietary intake estimates were converted to centered percentiles for each DII 

component, to improve interpretability; centered percentiles were then multiplied by the 

corresponding DII component-specific inflammatory effect scores and summed to obtain the 

overall DII score for each individual. The DII score characterizes an individual’s diet on a 

continuum from maximally anti-inflammatory to maximally pro-inflammatory, with a higher 

DII score indicating a more pro-inflammatory diet and a lower DII score indicating a more 

anti-inflammatory diet. The construct validity of the DII has been demonstrated in four 

studies [11,23–25].

2.3. Cognitive function and impairment outcomes

The outcomes of interest were cognitive decline over time (i.e., over the first 10 years of 

observation) and incident cognitive impairment defined as either MCI or probable dementia 

(for the entire 20 years of observation). In the first phase of WHIMS (years 1–10), women 

received in-person examinations, as described previously [15]. Briefly, a modified version of 

the Mini–Mental State Examination (Modified Mini–Mental State Examination [3MS]) [26] 

was administered annually to all participants. Women scoring below preset cut points based 

on education were referred for further evaluation including a clinical evaluation by a board-

certified physician and additional neuropsychological testing including portions of the 

Consortium to Establish a Registry for Alzheimer’s Disease battery [27], the Mini– Mental 

State Examination [28], Trail Making Test parts A and B [29], a structured psychiatric 

interview (PRIME-MD) [30], the 15-item Geriatric Depression Scale-short form [31,32], 

and the acquired cognitive and behavioral changes interview [15] completed by a 

knowledgeable friend or family member. All data were centrally adjudicated by a panel of 

expert clinicians who classified each participant as normal, MCI [33], or probable dementia 

[34].

In the extension phase of WHIMS, the study transitioned to a telephone follow-up interview 

and cognitive assessment with the modified Telephone Interview for Cognitive Status 

(TICS-m) [35], the Oral Trail Making Test parts A and B [36], East Boston Memory Test 

[37], Digit Span [38], and Verbal Fluency-Animals [39]. Functional status was assessed with 

the Dementia Questionnaire (DQ) [40]. The DQ was administered to a proxy informant 

when TICS-m scores fell below 31 points. All data were then used to adjudicate MCI, 

probable dementia, or no impairment as described previously.
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2.4. Covariates

Covariates, which were measured or self-reported at enrollment in the WHI, included age, 

education, total energy intake (derived from the FFQ), and body mass index (BMI; kg/m2). 

Physical activity levels were determined from a detailed series of questions on the frequency 

and duration of mild, moderate, and strenuous exercise [41]. A weekly expenditure score in 

metabolic equivalents was then determined using a standardized classification of energy 

expenditures from physical activity [42]. History of non-steroidal anti-inflammatory drug 

(NSAID) use was determined by direct examination of pill bottles at baseline [19] and 

defined as usage at least twice per week for the last 2 weeks [43]. We accounted for 

treatment assignment (E-Alone or E1P) and recruitment region. We adjusted for APOE ε4 

carriage and neighborhood socioeconomic status (NSES) in the subsets of participants for 

whom these data were available. Other covariates included race/ethnicity and baseline self-

reported diabetes, high cholesterol, hypertension, and cigarette smoking (current, past, and 

never).

2.5. Analytic approach

Participants were classified into four groups based on baseline DII scores (< −2; −2 to 0; 0 to 

2; and >2). This categorical classification was chosen to allow for replication in other 

studies. Comparisons between categorical variables by DII groups were evaluated using χ2 

statistics, and analyses of variance were used to evaluate continuous variables. For the 

assessment of cognitive change, 3MS scores obtained from the first 10 years of observation 

were compared between DII groups using mixed models adjusted for baseline age, age [2], 

education, race, treatment arm, diabetes, hypertension, NSAID use, BMI, geographical 

region, energy intake, high cholesterol treated with medication, hours of exercise/week, and 

smoking history. We considered only the first 10 years of observation to evaluate cognitive 

trajectories because this period is more proximal to the dietary assessment and because the 

cognitive assessment was later modified (telephone administration) for the remainder of the 

follow-up period. APOE ε4 carrier status was an added covariate in a subset of 5614 women 

for whom genetic data were available.

For the comparison of cognitive impairment, Kaplan-Meier plots [44] were produced, 

depicting unadjusted survival to incident cognitive impairment (including both MCI and 

probable dementia) over the course of up to 20 years of observation. Outcomes of cognitive 

impairment by DII group were analyzed using Cox proportional hazard models [45] adjusted 

for baseline measures of hormone therapy assignment, race, baseline age, age2, diabetes, 

education, hypertension, NSAID use, BMI, geographic region, energy intake, physical 

activity, high cholesterol requiring pills, and smoking. We tested for trend with ordinal 

models, and DII scores also were modeled as a continuous variable and adjusted for all the 

same covariates as the categorical models.

Several sensitivity analyses were conducted: APOE ε4 carrier status was added as a 

covariate in analyses of the subset of women with available APOE data. Similarly, we added 

an indicator for NSES as relationships between NSES and health behaviors and cognitive 

function has been demonstrated [46,47]. We also ran an analysis in which we adjusted for 

incident cardiovascular disease (CVD) (defined as coronary heart disease, myocardial 
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infarction, or stroke); and another in which we implemented a 3-year lag time for onset of 

MCI or dementia to evaluate whether women with low 3MS scores at baseline were already 

progressing to the onset of MCI or probable dementia at the start of the study. All statistical 

analyses were conducted using SAS, v9.4 (SAS Institute, Cary, NC, USA), and all tests were 

deemed statistically significant at a 0.05 level of significance.

3. Results

A total of 7479 WHIMS women provided WHI-FFQ responses at baseline when their 

average dietary intake over the prior 3 months was reported. Nine women were excluded 

because of compromised cognitive function at baseline (either MCI or probable dementia); 

69 were excluded because of extreme values for BMI (<15 kg/m2 and >50 kg/m2); 292 were 

excluded because of extreme values for energy intake (<500 and >5000 kcal/day); 3 were 

missing race, and 21 were missing education levels. Our final sample consisted of 7085 

women who were assessed with the WHI-FFQ at baseline and were followed over time to 

assess cognitive function (Fig. 1). DII scores were derived using WHI-FFQ data. 

Participants were divided into four groups based on DII scores <−2 (group 1; n = 2694); −2 

to 0 (group 2; n = 1655); 0 to 2 (group 3; n = 1269); and >2 (group 4; n = 1467). Table 2 

provides a description of the demographic characteristics of the sample by the DII group. 

The group with the lowest DII score (most anti-inflammatory dietary potential) was older, 

had the highest proportion of White participants, the highest level of education and exercise, 

the lowest BMI, and the highest energy intake. There were no differences between groups in 

prevalence of self-reported hypertension or diabetes. The group with the lowest DII scores 

also had the lowest proportion of current smokers, reported more frequent alcohol intake, 

more of them used NSAIDs, and they had the highest NSES levels. Among the subsample 

with measures of C-reactive protein (n = 5833), the group with the lowest DII scores also 

had the lowest level of inflammation.

3.1. Cognitive performance over time

In Table 3, least square mean results from mixed effect models for cognitive performance 

over the first 10 years of the study are presented. The group with the lowest DII scores 

performed the best overall compared with the other groups. The group with the highest DII 

scores performed the worst, on average, scoring more than a half point lower on the 3MS 

compared to the group with the lowest DII scores in the fully adjusted model. Between-

group comparisons were significant (P < .05), with the exception of comparisons between 

groups 1 and 3 and between groups 2 and 4. When APOE ε4 carrier status was included as a 

covariate for the subsample with available data, the results were not substantially changed in 

direction or magnitude (Supplementary Table 3a).

3.2. Cognitive impairment survival analyses

Kaplan-Meier curves for survival to onset of MCI or probable dementia are shown in Fig. 2. 

The group with the highest DII scores (most pro-inflammatory dietary inflammatory 

potential) had the shortest average impairment-free survival. The curve representing the 

group with the lowest DII scores overlaps the two other groups.
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Hazard ratios from Cox regression models are shown in Table 4. The group with the lowest 

DII scores was the reference group. Model 1 was unadjusted; model 2 was adjusted for age, 

race, education, and hormone therapy treatment arm; and model 3 was additionally adjusted 

for diabetes, hypertension, high cholesterol requiring medication, NSAID use, BMI, 

physical activity level, energy intake, region of the country, and smoking status. In all 

models, the group with higher inflammatory potential had a significantly increased risk for 

MCI or probable dementia compared to the group with the lowest inflammatory potential. 

The P-values for ordinal trends in each model were significant (Table 4; P <.05). Consistent 

with the Kaplan-Meier curves, groups 2 and 3 did not differ from the referent, group 1.

Sensitivity analyses within a subsample of participants with APOE genotype data showed 

attenuated effects for groups 2 and 3; however, adjusted comparisons (equivalent to Table 4 

models 2 and 3) between groups 4 and 1 remained statistically significant. Overall tests for 

ordinal trend for models 1 to 3 were no longer significant. However, it should be noted that 

most participants with APOE genotypes were White, so this smaller subsample of the cohort 

is biased (Supplementary Table 4a). A second sensitivity analysis included an indicator for 

NSES in the subset of participants for whom these data were available and results were 

relatively unchanged from those shown in Table 4 (Supplementary Table 4b; P-value for 

ordinal trend = .07 in fully adjusted model). To test the possibility that the effect of diet was 

due to modification of CVD risk, we fitted a model that was adjusted for incident CVD and 

found very modest changes in results (Supplementary Table 4c; P-value for ordinal trend = .

03 in fully adjusted model). Finally, to evaluate the possibility that women with lower 3MS 

scores at baseline may have been at higher risk for MCI or probable dementia at the 

beginning of the study, we tested a model lagged for MCI or probable dementia onset by 

three years; there was similarly little change in our estimates (Supplementary Table 4d; P-

value for ordinal trend = .03 in fully adjusted model).

4. Discussion

In this study, self-reported diets higher in pro-inflammatory properties, were associated with 

worse cognitive function over time and an increased risk of incident MCI and probable 

dementia. While we predicted that a diet with higher inflammatory potential would be 

associated with a steeper decline in cognitive function over time and a higher risk for 

incident dementia, we did not see the anticipated dose-response effect across groups defined 

by DII levels. It may be that there is a threshold beyond which a diet higher or lower in 

inflammatory properties does not offer added cognitive risk or protection.

Although we found a significant difference in cognitive performance between the highest 

and lowest DII groups, the differences in scores do not appear to be clinically meaningful. 

However, considering the cumulative effect over time, there is potential for a delay in the 

onset of MCI or dementia, which is meaningful on an individual level. Nonetheless, these 

findings are not readily applicable in clinical settings as the DII does not represent a specific 

diet. Rather, it is a tool that is designed to evaluate and describe the inflammatory potential 

of diet. Further replication in other cohorts is needed to confirm these findings. As results 

from other studies confirm these, then it might be reasonable to design diets to lower DII 

scores to reduce the risk of MCI or dementia.
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Our findings are in line with other studies that have found associations between dietary 

patterns, inflammation, and cognitive function [48] or cognitive decline [49]. In a sample of 

3080 participants from the Supplémentation en Vitamines et Minérauz Antioxydants Study, 

higher DII scores at midlife were associated with poorer cognitive function ~13 years later 

[48]. In the Whitehall II study, reduced rank regression was used to identify an inflammatory 

dietary pattern associated with IL-6 levels based on a set of predefined food groups [49]. 

The pattern was characterized by higher intake of red meat, processed meat, peas, legumes, 

and fried food and lower intake of whole grains. An association between their inflammatory 

diet pattern and faster declines in global cognition over time was found.

Adherence to other diets such as the Mediterranean and DASH diets has been associated 

with reduced cognitive decline and lower incidence of dementia in some studies [3–6]. Both 

diets are high in antioxidants, and their recommended dietary intakes appear to be aligned 

with lower inflammatory potential. However, not all studies have replicated these findings 

[50–52]. Inconsistencies could be due to differences in study populations, methodologies, or 

dietary scoring methods [53,54]. The most recent null finding came from another analysis 

from the WHIMS, using essentially the same sample and FFQ data as those used in the 

present study [55]. The study found no association between cognitive decline and healthy 

dietary patterns including the alternate Mediterranean dietary score, the Healthy Eating 

Index 2010 [56,57], the Alternate Healthy Eating Index 2010 [58,59], and the DASH diet 

[60,61]. The primary difference between these dietary patterns and the DII is the strong 

emphasis of the DII on the pro- and anti-inflammatory potential of the dietary constituents 

(i.e., food parameters).

The mechanisms by which healthy diets influence cognition may be indirect, via reduction 

in risk for CVD and better metabolic control, conditions that are associated with chronic 

inflammation. Reductions in dietary inflammatory potential also may directly reduce the 

chronic inflammation associated with neurodegenerative diseases such as AD [62] In the 

WHI cohort, higher DII scores have been correlated with higher concentrations of 

inflammatory markers including IL-6, TNF-α, and hs-CRP [11]. In the Seasonal Variation of 

Blood Cholesterol Study [23], higher DII scores derived from both 24-hour dietary and 7-

day dietary recalls also were associated with higher levels of hs-CRP. Finally, the DII 

includes saturated and trans fats, components of the Western diet with inflammatory 

potential, which have been associated with poor cognitive function in other studies [63,64].

4.1. Limitations

Although WHIMS has up to ~20 years of follow-up observation for survival analyses, the 

evaluation of cognitive decline over time is limited to the first ~10 years in this report. This 

is due to a transition from face-to-face cognitive evaluations using the 3MS, to a validated 

telephone cognitive assessment format using the TICS-m. We chose to evaluate cognitive 

decline over the first 10 years as this is more proximal to the FFQ evaluation. On a national 

level, diets have changed over the last 20 years, and there may be fewer trans fats in today’s 

diet than there were when the WHIMS women were measured, limiting generalizability to 

today’s diets. FFQs have known measurement error, including underreporting, which may 

lead to attenuated associations between the DII and outcomes. The FFQ in our study was 
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evaluated only at baseline, and diet can change over time and due to health conditions or 

other motivation. The seasonality of FFQ data collection was not taken into account in the 

derivation of the DII. This could have influenced the nutrients consumed by season and by 

region of the country in which participants reside. We did, however, control for region in our 

analysis. In a subsample from the larger WHI cohort, a modest decrease in DII scores was 

observed over time [65]. It is likely that some of the individuals included in the group with 

the diet that had the highest anti-inflammatory potential were following a healthy diet due to 

illness. A number of food parameters were not measured by the WHI-FFQ. Ginger, 

turmeric, garlic, oregano, pepper, rosemary, eugenol, saffron, flavan-3-ol, flavones, 

flavonols, flavanones, and anthocyanidins were not included in the computation of DII 

scores for participants. Because all of these dietary factors are anti-inflammatory, the DII 

scores in this study likely underestimate the anti-inflammatory properties of participants’ 

diets [11]. Furthermore, the absence of these components should have minimal impact in 

general as they represent nutrients that are typically consumed in small quantities. There 

were significant differences between groups on quite a few variables, that is, age, education, 

race, BMI, energy intake, exercise, NSAID use, alcohol, smoking, and NSES. Many of these 

variables are associated with each other as well as with cognition. Although we adjusted for 

these conditions, it is likely that there was some residual confounding. As this is an 

observational study, we can only adjust for potential sources of confounding that were 

collected. We have demonstrated an association between DII scores and these outcomes. 

However, a strong causal inference cannot be made from a single study. Additionally, 

because we do not have information about women’s dietary patterns before baseline, we 

cannot know if dietary choices were made before or after the beginning of cognitive decline 

for some women. We attempted to address this by evaluating associations lagged by 3 years, 

and our results were essentially unchanged.

5. Conclusions

A diet with pro-inflammatory properties is associated with worse cognitive function in later 

life and with higher risk of MCI or probable dementia. Further replication of our work is 

needed to confirm these findings, as our results show a nonlinear association, suggesting the 

possible existence of a threshold.

It is unlikely that long-term dietary approaches could be successfully implemented in a 

clinical trial setting. Yet, the results of this observational legacy study can be informative. 

Studies such as this help to generate hypotheses by providing information about potential 

interventions and, with further study, may form the basis for developing new biomarkers of 

disease. Animal models could be used to study the effects of foods on inflammation in the 

brain and on AD pathology. This may be an appropriate way to address the issues of residual 

confounding and reverse causality that are likely to be found in any study of human diets. 

The present study highlights the importance of observational studies and the foundations 

they provide for development of more focused research questions [66]. What are the 

mechanisms for the effects of diet on cognition? Can better measures of diet be developed, 

that is, using new technologies? Are there biological measures of diet or indicators of dietary 

intake that can be derived from the microbiome, proteome, or metabolome that can be used 
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to probe these associations further? Clearly, a number of open questions requiring further 

research remain.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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RESEARCH IN CONTEXT

1. Systematic Review: We searched the literature for studies on diet and 

cognition with a focus on dietary inflammation. Most studies on diet and 

cognition have been focused on dietary approaches such as the Mediterranean 

diet, the DASH diet, or the MIND diet. The Dietary Inflammatory Index (DII) 

is a relatively new measure, and therefore it has only been studied for an 

association with cognition in one other study to date.

2. Interpretation: Few studies have focused on the pro-or anti-inflammatory 

potential of diets. Unlike the Mediterranean or DASH diets, the DII is an 

assessment of the inflammatory potential of a diet rather than a prescription of 

foods that can be followed. The DII, with its association with inflammatory 

bio-markers, cognitive decline, and risk of MCI or probable dementia, 

together with results of prior studies on diet suggests this may be a potent 

route for primordial prevention interventions.

3. Future directions: This work should be replicated, preferably in studies that 

have data supporting AD clinical diagnoses and pathology. Correlations 

between β-amyloid deposition and tau would further enhance our 

understanding of the association between diets with pro-inflammatory 

potential and cognitive decline associated with AD.
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Fig. 1. 
Sample Selection. Abbreviations: BMI, body mass index; FFQ, Food Frequency 

Questionnaire.
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Fig. 2. 
Kaplan-Meier curves of survival to MCI or dementia onset over 20 years stratified by DII 

group. Abbreviations: DII, Dietary Inflammatory Index; MCI, mild cognitive impairment; 

PD, Probable Dementia.
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Table 1

DII food parameters

• Alcohol • Riboflavin

• Vitamin B12 • Saffron*

• Vitamin B6 • Saturated fat

• β-Carotene • Selenium

• Caffeine • Thiamin

• Carbohydrate • Trans fat

• Cholesterol • Turmeric*

• Energy kcal • Vitamin A

• Eugenol* • Vitamin C

• Total fat • Vitamin D

• Fiber • Vitamin E

• Folic acid • Zinc

• Garlic* • Green/black tea

• Ginger* • Flavan-3-ol*

• Iron • Flavones*

• Magnesium • Flavonols

• MUFA • Flavanones*

• Niacin • Anthocyanidins*

• Omega 3 • Isoflavones

• Omega 6 • Pepper*

• Onion • Thyme or oregano*

• Protein • Rosemary*

• PUFA

Abbreviations: DII, Dietary Inflammatory Index; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid; WHI-FFQ, Women’s 
Health Initiative–Food Frequency Questionnaire.

*
Items not collected in WHI-FFQ and thus not used in computation of DII.
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Table 3

Mixed-model least square means of 3MS scores of 7085 WHIMS participants

Model
Group 1
DII < −2

Group 2
DII −2 to 0

Group 3
DII 0 to 2

Group 4
DII ≥2

Model 1 96.14 (95.98–96.30) 95.55 (95.34–95.75) 95.85 (95.62–96.08) 95.07 (94.85–95.28)

Model 2 93.91 (93.71–94.11) 93.55 (93.33–93.77) 93.87 (93.63–94.10) 93.32 (93.10–93.54)

Model 3 93.51 (93.27–93.76) 93.14 (92.87–93.41) 93.51 (93.23–93.80) 92.92 (92.64–93.19)

Abbreviation: BMI, body mass index.

NOTE. Model 1: unadjusted. Model 2: adjusted for age, education, race, and hormone therapy treatment. Model 3: adjusted for model 2 items plus 
diabetes, hypertension, high cholesterol requiring pills, NSAID use, BMI, physical activity, energy intake, geographic region, and smoking. 
Between-group comparisons are significant (P < .05) with the exception of comparisons between groups 1 and 3 and between groups 2 and 4.
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