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Abstract

INTRODUCTION: There is limited knowledge on whether eating foods that are part of the 

Western diet may offset the potential benefits of the Mediterranean diet (MedDiet) on cognitive 

decline.

METHODS: Analyses included 5,001 participants (63% African American, 36% males, 74±6.0 

years old) who completed a food frequency questionnaire and at least two cognitive assessments 

(a composite of 4 tests) over 6.3(±2.8) years of follow-up. We used mixed-effects models adjusted 

for age, sex, education, race, cognitive activities, physical activity, and calorie intake.

RESULTS: In the stratified analysis, the association of higher MedDiet on cognitive decline 

was significant only among those with a low Western diet score (T3vs.T1: β= 0.020, p=0.002; 

ptrend=0.002) and not in those with a high Western diet score (T3vs.T1: β=0.010, p=0.11; 

ptrend=0.09).

CONCLUSION: In this prospective study, we found that the high consumption of components of 

the Western diet attenuates the beneficial association of the MedDiet on cognition.
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1. Introduction

With the aging population, Alzheimer’s dementia is common and poses a significant burden 

on social, economic, and public health1. There is no known cure, and primary prevention has 

emerged as a potential strategy to halt or postpone the occurrence of Alzheimer’s dementia.

Epidemiological studies have identified specific dietary patterns associated with cognitive 

impairment and Alzheimer’s dementia2. For example, the Mediterranean diet (MedDiet) rich 

in foods such as fruits, vegetables, legumes & nuts, olive oil, and fish is associated with a 

slower decline in cognitive abilities 3–6. In contrast, the Western diet characterized by more 

frequent intake of foods such as red and organ meat, butter, fried and sweet foods adversely 

affects cognition in aging7, 8. Therefore, existing evidence on diet, nutrition, and cognition 

suggests adherence to a dietary pattern including MedDiet4–6, DASH9, Mediterranean-

DASH Intervention for Neurodegenerative Disorders (MIND)10 avoiding diets such as the 

Western diet and the Southern-Western diet11. However, in practice, although people try to 

consume MedDiet dietary components like fish/legumes, fruits, vegetables, olive oil, and 

whole grains more often, they may also consume food items that are characteristics of a 

Western diet such as refined grains, french-fries, fried chicken/fish or sweet foods for few 

other meals during the week.

Therefore, this study investigates whether the consumption of unfavorable components of 

the western diet modifies the known beneficial association of the MedDiet on cognitive 

change in the biracial population of the Chicago Health and Aging Project (CHAP).

2. Subjects and Methods

2.1. Study population

The analytical sample included individuals from the Chicago Health and Aging Project 

(CHAP, 1993–2012), a population-based cohort study of older adults residing in Chicago12. 

The cohort enrolled 10,802 individuals, 78.7% of residents aged ≥ 65 years or older from 

four geographically defined biracial communities of African Americans and non-Hispanic 

whites. Details about the design and objectives of CHAP have been reported previously12. 

Informed consent was obtained from all the participants. All enrolled CHAP participants had 

a 90-minute in-home interview for cognitive and risk factor assessments conducted every 

three years during the study interval. Of 10,802 participants, 6,997 participants had valid 

dietary assessment data (invalid assessments were those with < 600 kcal or > 3700 kcal 

for women and <700 kcal or >4200 kcal for men; with entire pages or more than half of 

the items missing on the questionnaire; baseline MMSE score less than 10). We excluded 

participants without follow-up cognitive assessments (either deceased or did not participate 

in follow-up assessments or lost to follow-up, n=1825) and those who completed the food 

frequency questionnaire (FFQ) > 2.5 years after the baseline assessments (n=171); thus, the 

analytical sample was 5001. The demographic characteristics of our analytical sample were 

similar to the overall cohort (supplementary table 1). The Institutional Review Board of 

Rush University Medical Center approved the study.

Agarwal et al. Page 2

Alzheimers Dement. Author manuscript; available in PMC 2022 December 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2.2. Dietary assessment

Diet was assessed using a validated modified Harvard FFQ, with 144 food items and 

questions on vitamins and mineral supplements13, 14. The daily nutrient intake was 

computed using the Harvard nutrient database. One serving size of all the food items was 

defined as per the average amount consumed in the United States as per the United States 

Department of Agriculture database. The frequency of food intake was multiplied by the 

nutrient composition of one serving of that food item and then summed over all the foods 

and supplements to estimate the total daily intake. The Mediterranean diet (MedDiet) score 

was based on 11 food groups, as previously described15. The scoring ranged from 0–5 

for each food item, and the total MedDiet score ranged from 0–55, where higher scores 

corresponded to greater adherence to the MedDiet (supplementary table 2). The scoring of 

MedDiet for the CHAP population has been previously described6.

The Western diet score was derived using principal component analysis (FFQ food items 

categorized into 40 food groups; supplementary table 3) as described previously16. The 

eigenvalue of more than 1 was considered and based on the food group consumption in 

the study population, our analysis retained two factors (factor loading > 0.20); factor 1 

was labeled as a healthy diet pattern and factor 2 as a Western diet pattern. These two 

diet factors consisted of a distinct food group (Supplementary Figure.1). Factor 2, i.e., the 

Western diet pattern, was the primary score of interest for this study and included food items 

such as fried foods, refined grains, sweets, red and processed meats, and full-fat dairy, and 

pizza. The score was calculated by summing the selected food group intake (standardized), 

weighted by factor loading of the food groups. The Western diet scores generated help rank 

participants as per their adherence to this dietary pattern, such as a higher score indicating 

more consumption of unhealthy foods. Using the median score of the Western diet, we 

divided the study population into high (score > 3.5 ) and low (score ≤3.5) Western diet 

group.

2.3. Cognitive function assessment

During the in-home interviews, trained interviewers administered four cognitive tests at 

baseline, 3-year, 6-year, and 9-year follow-ups. The four cognitive tests included East 

Boston Tests of Immediate and Delayed Recall (Score range: 0 to 12)17, Mini-Mental State 

Examination (MMSE, Score range: 0 to 30)18, and Symbol Digit Modalities Test (Score 

range: 0 to 96)19. All four tests are highly correlated, and to reduce measurement errors 

along with any floor and ceiling artifacts, we computed a composite score for cognitive 

function. Using the baseline population means and standard deviation, we converted all 

the raw scores of each test to standardized z scores. We averaged them together to obtain 

the overall global measure of cognitive function20. Additionally, two cognitive domains, 

including episodic memory (based on averaged z scores for the two East Boston Tests) and 

perceptual speed (based on the z scores for the Symbol Digit Modalities Test), were also 

assessed 21–23.

2.4. Covariates

Information on age (based on the date of birth and date of the first cognitive assessment), 

sex, education (number of years of formal education), race (determined by questions and 
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categories of the 1990 US census), and smoking status (nonsmokers vs. current or former 

smokers) was collected at participants’ baseline interview. Physical activity was based on 

self-reported minutes spent for walking, exercise, yard work, calisthenics, biking, and water 

exercise24. The mean frequency of participation in cognitive activities such as reading 

newspapers, books, playing board games or crossword puzzles, or going to religious services 

was constructed as a composite score 25. The measurements of weight (kg) and height 

(meters) were used to compute the body mass index (BMI) as kg/meters2 and modeled 

as two indicator variables, BMI≤20 and BMI≥30 26. Hypertension marked present if self-

reported history or measured systolic/diastolic blood pressure of ≥160/95 mm Hg. Diabetes, 

stroke, and myocardial infarction was determined by self-report.

3. Statistical Analysis

Baseline characteristics of study participants were examined in low and high Western diet 

group by the tertile of MedDiet score. The correlation between the MedDiet and the Western 

diet score was assessed using Spearman’s rank correlation coefficient. We used linear mixed 

random-effects models to examine the MedDiet score’s association with the change in 

global cognitive function, episodic memory, and perceptual speed. The MedDiet Score was 

modeled as a continuous variable (linear) and an indicator variable (non-linear: as tertiles). 

The linear trend of the MedDiet association was also examined where all the records within 

the tertile were assigned the median value and modeled as a categorical variable. For both 

linear and non-linear sets of models, the study results were identical; thus, we primarily 

present the tertile estimates in the text, tables, and figures. We first analyzed the association 

in the basic multivariable model adjusted for established risk factors, including a term for 

age (years), sex, race, education (years), physical activity (hours/week), late-life cognitive 

activity, total calories (kcal) and an interaction term between time and each variable. Then 

we examined the effect modification due to high or low Western diet consumption by using 

a three-way interaction term between MedDiet, Western diet, and time. The significant 

interactions were then assessed in the stratified analyses for the difference in the association 

of MedDiet and cognition as per high and low Western diet groups. We further adjusted 

these models for smoking status and BMI.

Additionally, for secondary analyses, models were also adjusted for other potential 

confounders, i.e., cardiovascular conditions: hypertension, diabetes, stroke, and myocardial 

infarction (included simultaneously in the models). We also conducted a sensitivity analysis 

for the basic model after removing the participants whose baseline cognitive scores were 

in the lowest 10% of the distribution. Both high and Low Western diet groups were further 

tested for the effect modification by age (>75/≤75 years, sex (male/female), race (African 

Americans/others), education (>12/≤12 years) in separate multivariable basic models that 

included terms for tertile of MedDiet, potential effect modifier, other covariates of our basic 

model, and an interaction term between MedDiet and the specific effect modifier. Besides, 

we estimated the equivalent age differences in years between individuals with higher (third 

tertile) and lower (first tertile) MedDiet score (we used the beta coefficients [β (time*age) / 

β (time*tertile 3 M score) in the basic-adjusted models). Statistical analysis was performed 

using SAS version 9.4 (SAS Institute Inc, Cary, NC).
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4. Results

The baseline characteristics of the 5001 study participants are presented in Table 1 

(74.05(±6.0) years old, 63% women, 63% African Americans, 12.5(±3.6) years of 

education). The mean follow-up time was 6.3 (±2.8 years). The high Western diet group 

had more males, fewer African Americans, and fewer participants with a history of 

diabetes (may indicate people with preexisting diabetes who have already made dietary 

modifications) (Supplementary Table 4). Participants in the highest tertile of MedDiet 

score in both low and high Western diet groups were more likely to be white, had higher 

education, calorie intake, physical activity, and less stroke prevalence than those in the 

lowest tertile (Table 1). Overall MedDiet score was weakly associated with the Western 

diet score in our population (ρ=0.06). In the overall population, the median (IQR) Western 

diet score was similar as per the tertile of MedDiet (lowest tertile: 3.4 (2.3, 4.7); middle 

tertile: 3.5 (2.4, 4.9); highest tertile: 3.6 (2.6, 4.9)). Dietary components in the corresponding 

MedDiet tertiles of high and low Western diet groups were similar except for potato, dairy, 

and red meat (supplementary table 5).

4.1. Diet and Cognitive decline

In the overall population, the MedDiet score was associated with slower cognitive decline 

(β =0.0014 (SE= 0.0004, p= 0.0005). Participants in the highest tertile of MedDiet had 

slower cognitive decline than those in the lowest tertile (Table 2). The difference in 

cognitive rates was almost equivalent to being 3.9 years younger in age. The Western 

diet score (β= 0.0001, p=0.96), and a healthy diet pattern ( (β= 0.00001, p=0.32), was 

not significantly associated with cognitive decline. To investigate whether the beneficial 

association of MedDiet is diminished by consuming a western diet (unhealthy foods), we 

conducted the interaction analysis for MedDiet and Western Diet. We found that those with 

moderate adherence to MedDiet had a significant effect modification based on their Western 

diet consumption (p-value for interaction=0.01, Table 2). Table 2 shows the association of 

MedDiet with cognitive decline among individuals with high and low Western diet scores. 

Among individuals consuming a low western diet, both second and third tertiles, i.e., both 

moderate and high adherence to the MedDiet was associated with slower cognitive decline 

(p for trend=0.002, Figure 1.a.). The difference in cognitive decline rates was approximately 

equivalent to being 5.8 years younger for those in the high MedDiet adherence group and 

3.7 years younger for the moderate MedDiet adherence group compared to the low MedDiet 

adherence group. However, for those with a high Western diet score, the association between 

MedDiet and cognitive decline was not significant (p for trend=0.09, Figure 1.b.).

Some studies suggest that smoking may cause an increased risk of Alzheimer’s dementia 
27, 28. BMI is affected by diet quality and has a more complex relation with dementia, both 

as a risk factor and an outcome. Further adjusting our models for smoking status and BMI 

did not change the results for the MedDiet association with cognitive decline in low (highest 

vs. lowest tertile: β =0.022 (SE=0.006,p=0.001) or high (highest vs. lowest tertile: β =0.012 

(SE=0.006,p=0.06) Western diet group. We further examined whether the observed MedDiet 

associations with slower cognitive decline was mediated by its effects on cardiovascular 

conditions. After controlling for a history of diabetes, hypertension, myocardial infarction, 
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and stroke, the effect estimates did not change much for either low or high Western diet 

groups (Table 2).

4.2. Diet and cognitive domains: Episodic Memory and Perceptual speed

Those in the highest tertile of MedDiet had a slower decline in episodic memory and 

perceptual speed (Table 3). When further controlled for smoking and BMI, there was 

no material change in these associations (Episodic Memory: highest vs. lowest MedDiet 

tertile: β = 0.015 (SE=0.005, p=0.006); Perceptual speed: highest vs. lowest MedDiet tertile: 

β = 0.012 (SE=0.005, p=0.01). These associations were not found to be mediated by 

cardiovascular conditions (Table 3).

Further, the interaction model between MedDiet and Western diet indicated an effect 

modification only for Episodic memory (p=0.05) and not perceptual speed (Table 3). After 

stratifying by Western diet score, we found that MedDiet was associated with a slower 

decline in episodic memory in the low Western diet group only (Table 3).

4.3. Sensitivity Analyses

We also conducted a sensitivity analysis to consider any dietary changes or possible 

misreporting among people with cognitive impairment. We reanalyzed the data and repeated 

the core model after removing the participants whose baseline cognitive scores were in 

the lowest 10% distribution. The overall association of MedDiet with slower cognitive 

decline was similar in this sensitivity analysis (N=4476, highest vs. lowest tertile: β= 

0.016, SE=0.005; p=0.0003; p for trend= 0.0003). The results were also similar for the low 

(N=2282, highest vs. lowest MedDiet tertile: β=0.021, SE=0.007, p=0.0015; p for trend= 

0.002) and high (N=2194, highest vs. lowest MedDiet tertile: β=0.011, SE=0.007, p=0.10, p 

for trend=0.08) Western diet groups.

Additionally, we examined any effect modification for the association of MedDiet with 

cognition by age, sex, race, and education for both the high and low Western diet groups 

using the basic-adjusted models. There was no significant interaction between age, sex, race, 

or education and MedDiet score on the association with cognitive decline in either high or 

low Western diet scores (data not shown).

5. Discussion:

In this large prospective population-based cohort study, we found that the beneficial 

association of following the MedDiet with a slower decline in global cognition and episodic 

memory over time was attenuated with the higher consumption of foods that are part of a 

Western diet pattern. In our analyses, eating MedDiet high in fruits, vegetables, whole grain, 

legumes, nuts, olive oil, and fish intake may not slow cognitive decline in those with a high 

Western diet score, i.e., frequently consuming red & processed meat, sugar, refined grains, 

fried food, butter, and sweets. However, among those consuming less of the Westernized 

diet, the rate reduction of cognitive decline for an individual in the highest tertile of the 

MedDiet score compared to the lowest tertile was the equivalent to being 5.8 years younger 

in age. The PREDIMED trial29 and other studies4–6 suggest a beneficial effect of the 

Mediterranean dietary pattern on cognitive decline in older adults. Additionally, this study 
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supports the possible effect modification in the association of healthy diet and cognitive 

decline due to a high intake of unhealthy foods in an older US community population.

No single healthy or unhealthy food is consumed in isolation. Thus, diet patterns may 

better reflect the complexity of diet as well as the interaction between various nutrients’ 

absorption and distribution. MedDiet, a plant-based diet, is a rich source of antioxidant 

nutrients, omega-3 fatty acid, monounsaturated fatty acid, B vitamins, and other bioactive, 

all of which are associated with cognition in the aging population30–37. On the other hand, 

the Western diet consists of foods such as red meat, sugar, sweets, fatty food, etc., that may 

adversely affect cognition. The Australian cohort reported a Western diet association with 

poorer scores in the visuospatial cognitive domain7. The Whitehall II study reported that 

higher red and processed meat, peas, fried food, and low whole grains intake are associated 

with higher inflammation and faster cognitive decline in older ages38. Similar findings on 

the Western diet and cognitive decline were reported by the NuAge cohort study, specifically 

in those with low socioeconomic position 32. One other study reported the role of mixed diet 

pattern on the cognitive decline over time and found that participants with low adherence 

to Prudent diet and high adherence to the Western diet had a more considerable decrease 

in mini-mental state examination scores than those with high Prudent and low Western diet 

scores8. The null association of the MedDiet on cognitive decline in the presence of high 

Western diet consumption in our study supports these previous findings.

Most of the dietary patterns that have shown improvement in cognitive function among older 

adults, including MedDiet, MIND, and DASH, have a unique scoring matrix based on the 

amount of servings consumed for each pattern-specific diet components39. The majority 

of these diet components are foods such as fruits, vegetables, whole grains, poultry, fish, 

dairy, legumes, nuts, olive oil. Although there is a reverse score for the unhealthy dietary 

components, this scoring may have some limitations. Overall, in our population, the Western 

diet had a negligible correlation with the MedDiet score (ρ=0.06) and a moderately negative 

correlation with the MIND diet score (ρ=−0.31). In a separate analysis, the MIND diet was 

also significantly associated with slower cognitive decline in this cohort. However, we did 

not find any significant effect modification between the second (p=0.13) or third (p=0.30) 

tertile of MIND diet with Western diet scores; hence MIND diet was not investigated 

in this analysis. Specifically, for the MedDiet, scoring is based on more healthy dietary 

components. The maximum score is given when that healthy food component is consumed 

as per the recommended serving size (as described by Panagiotakos et al. 15). The foods 

scored reverse in MedDiet include red meat and full-fat dairy, i.e., the perfect score is 

provided if these foods are consumed in limitation (red meat (≤ 1/week); full-fat dairy 

(≤10/week). However, other unhealthy food items such as sweets and fried foods that are 

essential components of the Western diet are not considered for this MedDiet scoring, thus 

limiting our scoring of these foods. Therefore, while conveying the public health message 

of consuming healthy dietary components of MedDiet to slow the rate of cognitive decline 

in older adults, it is also essential to emphasize the significance of limiting other unhealthy 

food options that are part of the Western diet.

There are various potential mechanisms through which diet may exert protective or adverse 

effects on cognition. The MedDiet pattern is thought to have a neuroprotective effect by 
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reducing oxidative stress and inflammation40. There is growing evidence from animal 

studies indicating adverse effects of high fat, high carbohydrate diets, or diets labeled as 

Western diet on learning and memory41–43. A deleterious effect of a high fat/ cholesterol 

diet on cognition is via its effect on synaptic integrity, increased hippocampal insulin 

resistance, inflammation44, 45, and amyloid precursor protein46. The western diet also causes 

blood-brain barrier leakage based on the duration of exposure and obesity phenotype47. 

An animal study reported rats on a high-fat high-carbohydrate diet when fed vitamin E 

had reduced memory impairment and improved hippocampal oxidative stress 48. Thus, 

essential nutrients or food groups present in the healthy diet patterns with antioxidative and 

anti-inflammatory properties are vital for brain health. In contrast, unhealthy components, 

including bad fats and simple sugars, may affect cognition adversely in aging. However, 

the degree to which our results might reflect an intrinsic negative cognitive association 

of Western diet components themselves vs. a positive impact of MedDiet components’ 

substitution is unknown.

This prospective study’s strength is its large biracial sample of community older adults 

with long follow-up time, a validated dietary assessment questionnaire, and a composite 

measure of cognitive assessment at multiple time points. Additionally, analyses considered 

adjusting various demographic and lifestyle factors associated with cognition and found 

the results robust. The associations of MedDiet score with higher education and physical 

activity and lower stroke prevalence raise the possibility that the inclusion of additional, 

unmeasured socioeconomic and lifestyle measures may have weakened its association with 

cognition. Although this is an observational study in older adults and findings cannot be 

readily generalized to a younger population, maintaining a healthy diet throughout the life 

course is essential. Future longitudinal studies on diet and cognition among the middle-aged 

population are needed to extend these findings.

The Mediterranean diet has emerged as an important modifiable risk factor for dementia in 

older adults. Our results further suggest the value of simultaneously limiting dietary choices 

`that are components of the Western diet. When emphasizing healthy foods, including 

fish/legumes, fruits, vegetables, olive oil, and whole grains for cognitive health, dietary 

recommendations should include avoiding unhealthy foods like red meat, fried, sugary, and 

refined foods.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in Context

Systemic review:

Mediterranean diet is associated with slower cognitive decline in many but not all 

longitudinal studies. People typically eat a combination of foods, including healthy 

components and other foods high in sugars and fats common in Western diets. This study 

aimed to determine whether frequent consumption of foods that are part of a Western diet 

may attenuate the beneficial effects of the Mediterranean diet on cognitive decline.

Interpretation:

The Mediterranean diet was associated with a slower rate of cognitive decline. However, 

this association was insignificant if, in combination, there is also higher consumption of 

foods that are part of Western diets, such as red and processed meat, sugar, refined grains, 

fried food, butter, and sweets.

Future direction:

For the most optimal benefit, dietary recommendations for cognition in older adults 

should emphasize both foods to include and to avoid. Future research is needed to 

replicate these results.
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Figure 1: 
Rate of change in global cognitive score overtime among Chicago Health and Aging Project 

participants as per MedDiet score tertiles among participants with low and high Western diet 

score

Linear mixed models adjusted for age, sex, race, education, physical activity, cognitive 

activities, and total calories.
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Table 1:

Baseline characteristics of the 5001 study participants of the Chicago Health and Aging Project by tertile of 

MedDiet score stratified by low and high western diet score

Overall Low Western diet score High Western diet

Tertile of MedDiet score Tertile of MedDiet score

T1 T2 T3 T1 T2 T3

N 5001 984 785 739 878 791 824

MedDiet score, median 
(IQR)

28 (25,32) 24 (22, 25) 28 (28, 29) 33 (32, 36) 24 (22, 25) 29 (27, 29) 33 (32, 36)

Western diet score, median 
(IQR)

3.5 (2.4, 4.8) 3.4 (2.3, 4.7) 3.5 (2.4, 4.9) 3.6 (2.6, 4.9) 4.8 (4.0, 6.1) 4.9 (4.1, 6.1) 4.8 (4.1, 6.1)

Age, mean ± SD, years 74.05 ± 6.0 74.3 ± 6.0 73.4 ± 5.6 73.0 ± 5.2 74.8 ± 6.5 74.6± 6.3 73.9 ± 5.8

Male, % 36 % 31 % 30 % 32 % 41 % 44 % 42 %

Race, % African Americans 63 % 76 % 69 % 52 % 68 % 59 % 49 %

Education, mean ± SD, 
years

12.5 ± 3.6 11.6 ± 3.4 12.6 ± 3.4 13.9 ± 3.4 11.6 ± 3.4 12.5 ± 3.6 13.5 ± 3.6

Smokers, % past or current 53% 50 % 47 % 52 % 58 % 55 % 54 %

Cognitive activity mean ± 
SD

3.2 ± 0.7 3.0 ± 0.6 3.2 ± 0.6 3.4 ± 0.6 2.9 ± 0.7 3.2 ± 0.7 3.4 ± 0.7

Physical activity, mean 
±SD, hrs/week

3.3 ± 5.3 2.6 ± 4.5 3.7 ± 5.9 4.3 ± 5.7 2.7 ± 5.1 3.2 ± 5.2 3.7 ± 5.4

BMI, mean ±SD 27.7 ± 5.7 28.6 ± 6.0 28.5 ± 5.6 27.5 ± 5.1 27.5 ± 6.1 27.1 ± 5.8 27.5 ± 5.4

Total energy, mean ± SD, 
kcal/day

1714 ± 625 1137 ± 340 1339 ± 347 1565 ± 365 1931 ± 548 2111 ± 545 2279 ± 570

Diabetes, % 19.3 % 27 % 22 % 18 % 15 % 17 % 15 %

Hypertension, % 70.2 % 74 % 74 % 68 % 70 % 68 % 67 %

Myocardial infarctions, % 14 % 12 % 13 % 14.1 % 12 % 14 % 15 %

Stroke, % 10 % 7 % 6 % 7.0 % 11 % 9 % 7 %

IQR: Interquartile range; SD: standard deviation; BMI: Body Mass Index
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Table 2:

Estimated effects (β coefficient† (95% Confidence interval)) of MedDiet on the rate of change in global 
cognitive scores among Chicago Health and Aging Project participants, Interaction model and stratified by 

Low and High Western diet score over the average follow-up of 6.3 (± 2.8)years †‡§¶

N Tertile 1 Tertile 2 β (95% CI) Tertile 3 β (95% CI) P for trend

MedDiet association, overall

Basic model 5001 Ref 0.004 (−0.004, 0.012) 0.015 (0.007, 0.024) 0.0005

Basic + CVD§ 4959 Ref 0.003 (−0.004, 0.011) 0.015 (0.006, 0.023) 0.0006

Interaction model‡ betas for the MedDiet*time and MedDiet*Western diet*time interaction term

MedDiet 5001 Ref 0.014 (0.003, 0.025) 0.022 (0.010,.033) 0.0003

MedDiet*Western diet Ref −0.020 (−0.037, −0.005) −0.012 (−0.028,0.003) 0.13

Stratified Analysis

Low Western Diet group

Basic model 2508 Ref 0.013 (0.002, 0.024) 0.020 (0.007, 0.033) 0.002

Basic + CVD§ 2489 Ref 0.013 (0.002, 0.024) 0.019 (0.007, 0.032) 0.003

High Western Diet group

Basic model 2493 Ref −0.006(−0.018, 0.005) 0.010 (−0.002, 0.022) 0.09

Basic + CVD§ 2470 Ref −0.007 (−0.019, 0.005) 0.010 (−0.002, 0.022) 0.09

Basic model adjusted for age, sex, race, education, physical activity, late life cognitive activity and total calories intake, time and interaction term 
between time and each model covariate.

†
β=beta coefficient from the model for the interaction term between MIND diet score and time

‡
Interaction model was basic model additionally controlled for western diet score and MedDiet*western diet

§
CVD: cardiovascular conditions included diabetes, hypertension, stroke and myocardial infarction.
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Table 3:

Estimated effects (β coefficient †, (95% Confidence interval)) of MedDiet on the rate of change in episodic 

memory and perceptual speed scores among Chicago Health and Aging Project participants; Interaction model 

and stratified by Low and High Western diet score

N MedDiet Tertile 1 MedDiet Tertile 2 β (95% CI) MedDiet Tertile 3 β (95% CI) P for trend

MedDiet association, overall

Episodic Memory

Basic 4965 Ref 0.001 (−0.009, 0.011) 0.013 (0.002, 0.024) 0.014

Basic + CVD§ 4923 Ref 0.001 (−0.009, 0.011) 0.013 (0.002, 0.023) 0.016

Perceptual Speed

Basic 4774 Ref −0.002(−0.010, 0.007) 0.011 (0.002, 0.020) 0.014

Basic + CVD§ 4738 Ref −0.002(−0.010, 0.006) 0.011 (0.002, 0.020) 0.015

Interaction model‡ betas for the MedDiet*Western diet*time interaction term

Episodic Memory 4965 Ref 0.046 (−0.049, 0.142) 0.094 (−0.001, 0.190) 0.06

Perceptual speed 4774 Ref 0.018 (−0.070, 0.105) −0.001 (−0.088, 0.868) 0.96

Stratified Analysis for Episodic Memory

Low Western Diet

Basic 2489 Ref 0.012 (−0.002, 0.026) 0.022 (0.006, 0.038) 0.006

Basic + CVD§ 2470 Ref 0.012 (−0.001, 0.026) 0.021 (0.006, 0.037) 0.008

High Western diet

Basic 2476 Ref −0.011 (−0.025, 0.004) 0.004 (−0.011, 0.019) 0.51

Basic + CVD§ 2453 Ref −0.011 (−0.026, 0.003) 0.004 (−0.011, 0.019) 0.52

Basic model adjusted for age, sex, race, education, physical activity, late life cognitive activity and total calories.

†
β=beta coefficient from the model for the interaction term between MedDiet score and time

‡
Interaction models were basic model additionally controlled for western diet score and MedDiet*western diet

§
CVD: cardiovascular conditions included diabetes, hypertension, stroke, and myocardial infarction.
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