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Abstract

BACKGROUND: The impact of the sustainable EAT-Lancet planetary health diet on

brain and cognitive health remains unclear. This study compared the impact of theEAT-

Lancet diet with the well-established cognitive-beneficial Mediterranean diet (MeDi)

in relation to neuroimaging biomarkers and cognitive performance amongolder adults.

METHODS: The study included 615 dementia-free 70-year-olds from the Swedish

population-based Gothenburg H70 Birth Cohort study. Dietary adherence was mea-

sured with EAT-Lancet diet and MeDi scores. Neuroimaging measures included cor-

tical thickness, hippocampal volume, small vessel disease, and deep learning-derived

brain age. Cognitive performance was assessed with a global cognitive composite

score.

RESULTS: Inmulti-adjustedmodels, higher adherence to theEAT-Lancet dietwas asso-

ciated with higher total mean cortical thickness, and thicker cortex in Alzheimer’s

disease-signature regions, while a higher adherence to the MeDi was associated with

better cognitive performance.

DISCUSSION: The results indicate the beneficial effects of both the EAT-Lancet and

theMeDi on brain health.
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HIGHLIGHTS

∙ Therewere no indications of detrimental effects of adhering to the EAT-Lancet diet.

∙ Adhering to theEAT-Lancetplanetaryhealthdietwasassociatedwith thicker cortex.

∙ Results confirm links between theMediterranean diet and better cognitive function.

1 BACKGROUND

The Mediterranean diet (MeDi) is one of the most extensively studied

dietary patterns in relation to brain and cognitive health, and higher

adherence has been linked to greater brain integrity, slower cognitive

decline, and reduced dementia risk.1–4 However, findings are inconsis-

tent and direct pathways linking diet with cognitive impairment in old

age remain unclear.5,6

Indirectly, diet may be linked to dementia by contributing to non-

communicable diseases such as obesity, diabetes, and cardiovascular

disease.6 Adhering to unhealthy diets, characterized by high calo-

rie, sugar, ultra-processed, and animal-derived foods (e.g., Western

diets), not only exacerbates the burden of non-communicable dis-

eases, but also contributes to global environmental degradation.7,8 In

response, the EAT-Lancet Commission presented a new environmen-

tally sustainable healthy reference diet in 2019, constructed to reduce

non-communicable diseases and malnutrition.9 The EAT-Lancet diet

emphasizes plant-based foods, such as whole grains, fruits, vegeta-

bles, nuts, and legumes, and limiting animal-based foods, sugar, and

saturated fats.9 Greater adherence to the EAT-Lancet diet has been

associated with a lower risk of cancer-, cardiovascular-, and all-cause

mortality,10 decreased risk of stroke,11 coronary events,12 and dia-

betes type 2.13,14 Additionally, it has been suggested that higher

adherence to the EAT-Lancet diet may reduce the risk of cognitive

impairment in old age.15 However, its impact on brain and cognitive

health among older adults remains largely unexplored.

In older adults, structural brain alterations and cognitive deficits

may reflect changes due to cerebrovascular pathologies or neurode-

generative diseases such as Alzheimer’s disease (AD).16 Hippocampal

atrophy and cortical thinning in AD-sensitive regions may indicate

early neurodegenerative changes, and cerebral small vessel disease

(CSVD) is commonly observed in aging individuals.17,18 Together, neu-

rodegenerative and cerebrovascular alterations can contribute to an

older-appearing brain.19 In this context, brain age, as estimated from

brain magnetic resonance imaging (MRI), may serve as a valuable

biological marker of brain aging.19

Given the increased focus on incorporating environmental sustain-

ability into general dietary guidelines, it is important to understand

how planetary health diets, such as the EAT-Lancet diet, impact brain

and cognitive health.20 TheEAT-Lancet diet is constructed to be adapt-

able to diverse global culinary traditions and to achieve global equity

in access to healthy food, and improve food production and envi-

ronmental sustainability. While the EAT-Lancet diet and the MeDi

promote similar foods, intake levels and combinations of foods can dif-

fer between the diets. For example, the EAT-Lancet diet is overall more

restrictive in animal-based foods than the MeDi and does not recom-

mend alcohol as part of a healthy diet (a low to moderate intake of

alcohol, especially wine, is often included in the MeDi).9,21 Comparing

adherence to the EAT-Lancet diet with the MeDi in relation to neu-

roimaging biomarkers and cognitive performance among older adults

can offer valuable insights into the impact of the EAT-Lancet diet on

brain health, potential pathways involved, and whether the impact of

the diet differs from the well-established cognitive-beneficial MeDi.

Our hypothesis was that both the EAT-Lancet diet and theMeDi are

beneficial for brain health, but that the impact of the diets may differ.

The aim of this study was to investigate adherence to the EAT-Lancet
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diet and theMeDi in relation to brainMRImarkers of cortical thickness

(global and AD-signature regions), hippocampal volume, CSVD, pre-

dicted brain age, and cognitive function among 70-year-olds without

dementia. Additionally, we explored the potentially modifying effect of

sex in this context, as factors that could postpone the development of

cognitive impairmentmay differ by the sex assigned at birth.22

2 METHODS

2.1 Study design and participants

Cross-sectional data were obtained from the Swedish population-

based Gothenburg H70 Birth Cohort Study (H70 study) in 2014–

2016.23 All residents inGothenburg born in 1944onbirth dates ending

with 0, 2, 5, or 8 were selected as potential participants, and 1203

participated (72% response rate). The systematic selection procedure

was implemented to enhance the likelihood of obtaining a represen-

tative sample with respect to diversity, equity, and inclusion (DEI).

The study comprised a 1-day general examination at the Neuropsy-

chiatric Clinic at Sahlgrenska University Hospital, as well as several

additional examinations.23 A clinical cognitive examination was per-

formed as part of the general examination (n = 1196 participants). All

participants were invited to participate in the brain MRI and dietary

examinations. There were 861 individuals who participated in the

dietary examination,24 and 791 individuals that performed an MRI.23

Non-participation in the examinations was due to several reasons (e.g.,

declining participation, no response, discomfort, or contraindications),

described in detail previously.23,24 Participants with dementia were

excluded from this study. The final sample included 615 participants

with both diet and MRI data. The participant flowchart can be found

in Figure 1.

RESEARCH INCONTEXT

1. Systematic review: We used traditional sources such as

PubMed to review the literature. Given the increased

focus on incorporating environmental sustainability into

dietary guidelines, it is important tounderstandhowplan-

etary health diets, such as the EAT-Lancet diet, impact

brain and cognitive health in aging populations.While the

Mediterranean diet has been extensively studied in this

context, associations between the EAT-Lancet diet and

neuroimaging biomarkers remain unexplored, and only a

few studies have investigated associations between the

EAT-Lancet diet and cognitive function.

2. Interpretation: Our study linked higher adherence to the

EAT-Lancet diet with markers of brain health and con-

firmed previous research linking higher adherence to the

Mediterranean diet with better cognitive performance.

We found no indications of the detrimental effects of

adhering to the EAT-Lancet diet.

3. Future directions: Intervention studies are needed to

confirm that adhering to the EAT-Lancet diet is beneficial

for brain and cognitive health in older adults.

2.2 Dietary examination procedure

The diet history (DH) method used in this study was a semi-structured

face-to-face interview conducted by registered dieticians, estimat-

ing habitual food intake during the preceding 3 months, as described

previously.23,24 The protocol for the interview consisted of a meal-

F IGURE 1 Participant flowchart in the Gothenburg H70 Birth Cohort study
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pattern interview with questions on foods consumed, usual frequen-

cies andportion sizes of foods. Pictures of foods from theSwedishFood

Agency (SFA) were used during the interviews to estimate individual

portion sizes of reported food items. Dietary intake was registered as

gramof food items usually consumed per day/week/month in the nutri-

tional calculation computer program Dietist Net Pro, containing the

SFAs nutrient database of 2015.24

2.3 Dietary variables

Mean daily energy, alcohol, nutrients, and food intake were estimated

based on results from the DH interview. Dietary adherence was mea-

suredwith an EAT-Lancet dietary index (score 0–42), and aMeDi index

(score 0–9). The scoreswere transformed for comparability by dividing

the EAT-Lancet score (range 0–42) by 4.2, and the MeDi score (range

0–9) by 0.9, with results presented per 10% in increment scores.

2.3.1 The EAT-Lancet diet score

The EAT-Lancet diet score used in this study was a replicate of the

score constructed by Stubbendorff et al. in 2022,10 based on the

EAT-Lancet diet proposed by the EAT-Lancet Commission in 2019.9

Reported food intake was divided into food components based on

amounts in grams in uncooked weight per day (Table S1). The food

components were classified as either “emphasized foods” or “lim-

ited foods”. Emphasized foods were vegetables, fruits, legumes, whole

grains, nuts, fish, and unsaturated fat. Food components classified as

limited were beef and lamb, pork, poultry, eggs, dairy, potatoes, and

added sugar. The index consists of 14 food components, with a pos-

sible range of 0–3 points for each component; 0 points indicate low

adherence, and 3 points indicate high adherence (Table S2). The total

possible score range is 0 (nonadherence) to 42 points (perfect adher-

ence = 14 × 3 points). The construction of the EAT-Lancet diet index

has been described in detail previously.10

2.3.2 The MeDi score

The MeDi score used in this study was a modified version of the com-

monly used score by Trichopoulou et al.21 Nine food components were

included in the score (Table S3), and each component was adjusted to

daily energy intakes of 2500 kcal (10.5 MJ) for men and 2000 kcal

(8.5 MJ) for women. A value of 0 or 1 was assigned using the sex-

specific median as cutoff for each component. Emphasized foods were

whole grains, vegetables, legumes, fruits, nuts, fish, and unsaturated

fat. Limited foods were red meat (including processed meat), and dairy

products. For emphasized foods, participants with an intake above the

median cutoff were assigned a value of 1, while participants with an

intake below the median cutoff were assigned a value of 0. For limited

foods, participants with an intake below the median were assigned a

value of 1, while participants with an intake above the median were

assigned a value of 0. For alcohol, a value of 1was assigned tomenwho

consumed between 10 and 50 g of alcohol per day, and to women who

consumedbetween5and25gof alcohol per day (basedon cutoffs from

the original score by Trichopoulou et al.).21 Participantswith an alcohol

intake above or below the sex-specific alcohol rangewere assigned a 0.

The diet score ranged from 0 (nonadherence) to 9 (perfect adherence).

2.4 Brain MRI acquisition

All participants were scanned on a 3.0T Philips Achieva system (Philips

Medical Systems). The imaging protocol included a three-dimensional

(3D) T1-weighted turbo field echo (TFE) sequence to assess struc-

tural changes, a T2-weighted sequence to exclude other pathologies

(e.g., tumors) and to evaluate enlarged perivascular spaces (PVS),

a fluid-attenuated inversion recovery (FLAIR) sequence for detect-

ing white matter hyperintensities (WMH) and lacunes, and venous

blood oxygen level dependent sequence (VenoBOLD) for the detection

of microbleeds.25 Cortical reconstruction and volumetric segmen-

tation of subcortical gray matter volumes were performed on the

T1-weighted images using the FreeSurfer 7.2 image analysis pipeline,

described in detail previously.26

Large infarcts (>15 mm), lacunes (3–15 mm), intracerebral hemor-

rhage, enlargedPVS, cortical superficial siderosis, and cerebralmicrob-

leeds (CMBs) were assessed by an experienced radiologist blinded to

clinical data.27 Small vessel diseasemarkers were defined according to

the Standards for Reporting Vascular Changes.28

Biological brain age is a theoretical conceptof ameasurementdevel-

oped to track the state of a person’s biophysiological brain aging, in

an attempt to unveil why individuals with the same chronological age

present different atrophypatterns (agingheterogeneity). Thebrain age

model is based on a convolutional neural network, trained on 18843

raw T1-weighted brain MRIs of cognitively unimpaired individuals,

with an average age of 65.4 ± 9.0 years, from seven different cohorts

(AddNeuroMed, ADNI, AIBL, Genic, UK Biobank and the H70-study),

using a 10-fold cross-validation approach. Imageswere only rigid regis-

tered to theMontreal Neuroscience Institute (MNI) atlas space before

being used as input to the model. Four approaches were used to vali-

date thebrain agemodel: (1) thehold-outmethod, (2) advanced10-fold

cross-validation with two external cohorts (AddNeuroMed and J-

ADNI), (3) adding external data during training in the cross-validation,

and (4) cross-validation with skull-stripped brain images. The third

approach resulted in the smallest mean absolute error (MAE), which

was therefore used in the current manuscript. The models showed

MAE levels comparable to previous studies, indicating strong perfor-

mance with the advantage of requiring only one preprocessing step,

described in detail previously.19 No age bias correction was necessary

as all participants were 70 years old.

Quality control was carried out on all MRI data according to pre-

viously described procedures.29 Data were managed and processed

through TheHive database system.30
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2.4.1 Brain MRI markers

Total mean cortical thickness was derived by averaging the cor-

tical thickness of the right and left hemisphere. An AD-signature

cortical thickness measure was derived by averaging cortical thick-

nesses of entorhinal, inferior temporal, middle temporal, and fusiform

regions (AD-signature meta-regions of interest [meta-ROIs]) from the

Desikan-Killiany Atlas.31–33 The AD-signature regions were adjusted

for surface area. This adjustment was performed since the regions

included in the AD-signature meta-ROI differ in size.31 In addi-

tion, whole-brain surface-based analyses were performed to explore

associations between dietary patterns and cortical thickness in a

non-hypothesis drivenmanner.

Hippocampal volume was adjusted for total intracranial volume

(TIV). The adjustment was performed by using residuals of a least-

square derived linear regression between hippocampal volume (y) and

TIV (x).34

Predicted brain age was analyzed as the difference between the

individual’s chronological age and the predicted brain age, also known

as the “brain age gap” (BAG). A negative value indicates a biologically

younger brain, and a positive value indicates a biologically older brain

compared to chronological age.

A CSVD score including measures of WMHs, CMBs, enlarged

PVSs, and lacunes was generated as a measure of overall CSVD

burden.35 WMHs were assessed with the Fazekas scale applied on

FLAIR dichotomized into none/punctuate (Fazekas 0–1) or confluent

(Fazekas 2–3), lacunes and CMBs were dichotomized into none or

present (≥1), and PVS in basal ganglia were dichotomized into 0–10 or

≥11. A summary CSVD score (ranging 0–4) was generated by award-

ing one point for each of the following CSVDmarker feature: confluent

WMHs (Fazekas’s score 2–3), ≥1 lacunes, ≥1 CMBs, and ≥11 PVS in

basal ganglia. Due to the few participants with a score of 4 (n = 1),

participants with scores of 3 and 4 were combined into one cate-

gory (n = 17). Therefore, the final CSVD score ranged between 0 (low

burden) and 3 (high burden).

2.5 Dementia diagnosis

Dementia was diagnosed following the Diagnostic and StatisticalMan-

ual of Mental Disorders, third edition revised, using information from

comprehensive neuropsychiatric examinations, and information from

close informants, described in detail previously.23,36

2.6 Assessment of cognitive function

The cognitive examination was a semi-structured interview conducted

by trained research staff (e.g., research nurse or medical doctor).23

Cognitive performance was measured using a global cognitive com-

posite score, derived from eight cognitive tests covering five cognitive

domains: executive function (Digit Span Backward and Figure Logic),

perceptual speed (Figure Identification-Psif ), verbal fluency (phone-

mic fluency derived from the Controlled Oral Word Association-FAS

and semantic fluency derived from “animals” task), episodic memory

(12-object recall, and 12-object delayed recall), and visuospatial abili-

ties (Koh’s block test), described previously.23,37 The participants had

to have information on at least three cognitive tests to be included. The

single tests were standardized into z-scores and averaged within each

domain. The global cognitive composite score was then generated by

averaging the z-scores of the five cognitive domains.37 Therewere 589

participantswith data on five cognitive domains (96%). Therewere563

participants (91.5%) with data on eight tests, 35 (5.7%) with data on

seven tests, six participants (1%) with data on six tests, three partici-

pants (0.5%) with data on five tests, two participants (0.3%) with data

on four tests, and fiveparticipants (0.8%)withdataon three tests.Miss-

ing data per test: Digit Span Backward; n = 12, Figure logic; n = 18,

Figure Identification-Psif; n = 11, Controlled Oral Word Association-

FAS; n = 33, Semantic fluency derived from “animals” task, n = 4,

12-object recall; n = 5, and 12-object delayed recall; n = 6, and block

design; n = 21. One participant had no cognitive composite score data.

Cognitive functionwas also rated in accordancewith a Swedish version

of theMini-Mental State Examination (MMSE).38 Two participants had

missing data on theMMSE.

2.7 Characteristics and potential confounders

Information on characteristics and potential confounders was

obtained through semi-structured interviews and health examina-

tions, described in detail previously.23 Sex, education, physical activity,

smoking, body mass index (BMI), diabetes, and hypertension were

considered potential confounders. Educational level was divided into

three categories based on Swedish education classifications: compul-

sory primary education, secondary education, and higher education.

Smoking was defined as either present smoking or not smoking.

Physical activity was divided into four categories based on an updated

version of the Saltin-Grimby physical activity level scale; physically

inactive, some light physical activity, regular physical activity and

training, and regular hard physical training,39 and then dichotomized

into inactive/ light physical activity or regular physical activity/hard

physical training. BMI was measured as kg body weight/ body height

meter2. Diabetes was measured as diabetes yes/no. Hypertension

was measured as ≥140/90 mmHg (yes/no). apolipoprotein E (APOE)

ε4 status was dichotomized into carrier/non-carrier. There were

missing data on physical activity for four participants, smoking for one

participant, diabetes for one participant, and 14missing for APOE ε4.

2.8 Statistical analyses

The student’s independent t-test was performed to compare age, brain

age, totalmean cortical thickness, AD-signature cortical thickness, hip-

pocampal volume, BMI, and estimated energy intake between women

and men. The Mann–Whitney U test was performed to compare the

dietary scores,MMSE scores, cognitive performance, BAG, and alcohol

intake. The chi-squared test was performed to compare CSVD bur-

den, educational level, physical activity level, smoking status, diabetes,
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hypertension, and APOE ε4 status between women and men. Contin-

uous variables were presented as means (standard deviation [SD]) or

medians (interquartile range [IQR]), and proportions as number and

percentage (%).

Analyses were performed with linear or ordinal logistic regres-

sion models to explore cross-sectional associations between the diets

and markers of brain integrity and cognitive performance. Dependent

variables in the linear regressionmodelswere totalmeancortical thick-

ness, mean cortical thickness in AD-signature regions, hippocampal

volume, predicted brain age (estimated as BAG), and a global cognitive

composite score. The dependent variable in the ordinal logistic regres-

sion model (cumulative logit model) was the CSVD score. Independent

variables were the EAT-Lancet and MeDi scores, with adherence pre-

sented per 10% in increment score (higher score = higher adherence).

Potential confounders were identified from the literature. We per-

formed the analyses adjusted for sex, education, physical activity,

smoking, BMI, diabetes, and hypertension. In additional analyses, we

excluded BMI, hypertension, and diabetes, as these factors poten-

tially could mediate the association. We also performed a basic model

(only adjusted by sex). The fully adjusted model was used as the main

model, and results are based on this model unless otherwise stated.

Potential sex*diet interactions were explored in relation to the MRI

measures and cognitiveperformancewith linear andordinal regression

models, adjusted for potential confounding. In addition, analyses were

performed stratified by biological sex.

2.8.1 Sensitivity analyses

Given that alcohol was included in the MeDi score, sensitivity analy-

ses were performed to explore the impact of alcohol on associations

between the EAT-Lancet diet and theMRImeasures and cognitive per-

formance (the same cutoffs for alcohol consumption were used as in

theMeDi score).

2.8.2 Additional analyses

Associations between the potential confounders and the brain health

markers were investigated with linear and ordinal logistic regression

models.

It has been suggested that APOE ε4 status (carrier/non-carrier)

may modify the association between diet and AD.40 Potential APOE

ε4*diet interactions were explored in relation to the MRI measures

and cognitive performance with linear and ordinal regression mod-

els, adjusted for potential confounding. In addition, analyses were

performed stratified by APOE ε4 status.

2.8.3 Statistics

Assumptions underlying the linear regression models were controlled.

Normality was assessed by examining P-P plots and histograms of the

residuals. Multicollinearity was tested by a variance inflation factor

(VIF) and by examining the correlation matrix of continuous pre-

dictors. For the ordinal logistic regression model, the proportional

odds assumptions were controlled with a likelihood ratio test, and

linearity for quantitative predictors was assessed by creating scat-

terplots of each quantitative predictor against the ordinal response

variable. The whole-brain surface-group analyses were performed

using vertex-based general linear model (GLM) with Qdec (Query,

design, estimate, contrast) in FreeSurfer adjusted for sex, and in mod-

els stratified by sex. Statistical significance was evaluated usingMonte

Carlo z-field simulation with a cluster forming threshold of p < 0.05

(vertex-z-threshold= 1.3).26

Results from the regressionmodels were interpreted based on esti-

mates (β-Coefficients for the linear regression models, and OR for the

ordinal logistic regression model) with 95% confidence interval (CI).

False discovery rate (FDR) correction was applied to explore potential

Type 1 errors in themain linear and ordinal regression analyses.

The statistical analyses were performed in IBM SPSS STATISTICS

29, and R version 4.1.2.

3 RESULTS

3.1 Characteristics of the study population

Participant characteristics are reported in Table 1. There were 334

women, and 281 men included in this study. The median EAT-Lancet

score was 23 (IQR: 21, 25) for women, and 22 for men (IQR: 19, 23).

The median MeDi score was 5 (IQR: 3, 6) for women, and 5 (IQR: 3,

6) for men (Table 1). Boxplots of the transformed dietary scores (score

range: 0–10) can be found in Figure 2. Women had higher total mean

cortical thickness compared to men, but there was no evidence of a

difference in cortical thickness in AD-signature regions, hippocampal

volume, predicted brain age, BAG, CSVD burden, or cognitive perfor-

mance (measured with the global cognitive composite score) (Table 1).

The MMSE score was high among both men (median score: 29) and

women (median score: 30) (Table 1).

3.2 Dietary adherence in relation to MRI
measures and cognitive function

3.2.1 Cortical thickness

In the surface group analyses (adjusted by sex), positive associations

were found between higher adherence to the EAT-Lancet diet, and to

theMeDi in relation to cortical thickness inbothhemispheres (Figure3,

Table S4).

A higher adherence to the EAT-Lancet diet was associated with

higher total mean cortical thickness (β: 0.012 [95% CI: 0.004, 0.019],

p: 0.002, FDR adjusted p: 0.009), and thicker cortex in AD-signature

regions (β: 0.011 [95% CI: 0.002, 0.020], p: 0.012, FDR adjusted p:

0.043) (Table 2). These associationswere found alsowhen cardiovascu-
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SAMUELSSON ET AL. 7 of 16

TABLE 1 Characteristics of dementia-free participants from the Gothenburg H70 Birth Cohort Study

Total sample

N= 615

Women

N= 334

Men

N= 281

Parameter Median (IQR) Median (IQR) Median (IQR) p-value

EAT-Lancet score (0–42) 22 (20, 25) 23 (21, 25) 22 (19, 23) <0.001

Mediterranean score (0–9) 5 (3, 6) 5 (3, 6) 5 (3, 6) 0.691

Alcohol intake (gram/day) 8.5 (2.3, 17.9) 6.4 (1.7, 12.7) 11.7 (4.4, 22.5) <0.001

MMSE score (0–30) 29 (29, 30) 30 (29, 30) 29 (29, 30) 0.191

Global cognitive composite score (z-score)a 0.155 (−0.288, 0.564) 0.208 (−0.232, 0.578) 0.096 (−0.311, 0.513) 0.136

Brain age gap (years)b 0.40 (−0.50, 1.40) 0.50 (−0.50, 1.50) 0.20 (−0.50, 1.30) 0.209

Mean (SD) Mean (SD) Mean (SD)

Age (years) 70.5 (0.3) 70.5 (0.2) 70.5 (0.3) 0.349

Predicted brain age (years) 71.5 (1.8) 71.5 (1.8) 71.4 (1.9) 0.548

Total mean cortical thickness (mm) 2.35 (0.08) 2.36 (0.07) 2.34 (0.08) 0.003

AD-signature cortical thickness (mm)c 2.72 (0.09) 2.72 (0.09) 2.72 (0.10) 0.671

Hippocampus volume (adjusted for total intracranial

volume, mm3)

3920 (329) 3921 (301) 3920 (360) 0.972

BMI (kg/m2) 25.7 (4.2) 25.6 (4.7) 25.8 (3.6) 0.450

Energy intake (kcal/day) 2162 (517) 1993 (451) 2364 (518) <0.001

N (%) N (%) N (%)

CSVD score (0–3)d 0.205

0 386 (63) 211 (64) 175 (62)

1 157 (25) 91 (27) 66 (24)

2 53 (9) 23 (7) 30 (11)

3 17 (3) 7 (2) 10 (4)

Diabetes (yes) 51 (8) 20 (6) 31 (11) 0.023

Hypertension (≥140/90mmHg) 424 (69) 237 (71) 187 (67) 0.239

APOE ε4 (carrier) 200 (33) 97 (35) 103 (32) 0.436

Physical activity (regular physical activity) 519 (85) 280 (85) 239 (85) 0.792

Education <0.001

Compulsory primary education 40 (7) 13 (4) 27 (9)

Secondary education 270 (44) 175 (52) 95 (34)

Higher education 305 (50) 146 (44) 159 (57)

Smoking (non-smoking) 570 (93) 309 (93) 261 (93) 0.966

Notes: There were missing data for cerebral small vessel disease (CSVD) for two participants, global cognitive composite score for one participant, Mini-

Mental State Examination (MMSE) for two participants, physical activity level for four participants, smoking status for one participant, diabetes data for one

participant, and apolipoprotein E (APOE) ε4 status for 14 participants. The student’s independent t-test was performed to compare age, brain age, total mean

cortical thickness, AD-signature cortical thickness, hippocampal volume, bodymass index (BMI), and estimated energy intake betweenwomen andmen. The

Mann–WhitneyU testwas performed to compare the dietary scores,MMSE scores, cognitive performance, BAG, and alcohol intake. The chi-squared testwas

performed to compare CSVD burden, educational level, physical activity level, smoking status, diabetes, hypertension, and APOE ε4 status between women

andmen.
aThe global cognitive composite score (z-score) was derived from eight cognitive tests covering five cognitive domains: executive function, perceptual speed,

verbal fluency, episodic memory, and visuospatial abilities.
bBrain age gap (BAG) is the difference between chronological age and predicted brain age.
cAlzheimer´s disease (AD)-signature: Averaging cortical thicknesses of entorhinal, inferior temporal, middle temporal, and fusiform regions, adjusted for

surface area.
dThe global cerebral small vessel disease (CSVD) score ranged from 0 (no cerebrovascular burden) to 3 (high cerebrovascular burden), includingmeasures of

white matter hyperintensities, cerebral microbleeds, enlarged perivascular spaces in basal ganglia, and lacunes.
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8 of 16 SAMUELSSON ET AL.

F IGURE 2 Adherence to the EAT-Lancet diet and theMediterranean diet by 10% in increment score. The scores were transformed for
comparability by dividing the EAT-Lancet diet score (range 0–42) by 4.2, and theMediterranean diet score (range 0–9) by 0.9

lar risk factors (BMI, hypertension, and diabetes) were excluded from

the models (Table S5). A positive association between the MeDi and

totalmean cortical thicknesswas detected in the basicmodel (adjusted

by sex).However, this associationdidnot remain statistically significant

when education, lifestyle, and cardiovascular risk factors were added

to the model, and there was no evidence of an association between

the MeDi and cortical thickness in AD-signature regions (Table 2,

Table S5).

3.2.2 Hippocampal volume

No evidence of an association between the EAT-Lancet diet and hip-

pocampal volume, or between the MeDi and hippocampal volume was

detected (Table 2, Table S5).

3.2.3 BAG

There was evidence of an association between higher adherence to

the MeDi and lower BAG (younger appearing brain) in the basic model

(Table S5). However, this association did not remain statistically sig-

nificant when education, lifestyle, and cardiovascular risk factors were

added to themodel (Table2, Table S5).Norwas thereanyevidenceof an

association between the EAT-Lancet diet and BAG (Table 2, Table S5).

3.2.4 CSVD

There was no evidence of an association between the EAT-Lancet diet

and CSVD burden, or between the MeDi and CSVD burden (Table 2,

Table S5).

3.2.5 Cognitive performance

There was an association between higher adherence to the MeDi

and better cognitive performance (β: 0.035 [95% CI: 0.011, 0.060], p:

0.005, FDR adjusted p: 0.022) (Table 2). This association was found

alsowhencardiovascular risk factors (BMI, hypertension, anddiabetes)

were excluded from themodel (Table S5). No association was detected

between the EAT-Lancet diet and cognitive performance in the total

population (Table 2, Table S5).

3.2.6 Sex-related differences

Stratified by sex, the unadjusted surface group analyses showed pos-

itive associations between the EAT-Lancet diet and cortical thickness

in both hemispheres amongmen, but no evidence of an associationwas

detectedamongwomen (Figure3, Table S4). Additionally, positive asso-

ciations between the MeDi and cortical thickness were found in both

hemispheres among men, and in the right hemisphere among women

(Figure 3, Table S4).

There was evidence of an interaction between sex and the EAT-

Lancet diet in relation to total mean cortical thickness (p: 0.040).

Among men, a higher adherence to the EAT-Lancet diet was associ-

atedwith higher total mean cortical thickness (β: 0.020 [95%CI: 0.008,

0.032], p: 0.001, FDR adjusted p: 0.013), but there was no evidence of

an association amongwomen (Table 3). Therewas evidence of an inter-

actionbetween sex and theMeDi in relation toCSVDburden (p: 0.032),

but no association between the MeDi and CSVD was found among

either women or men (Table 3). No other evidence of sex*dietary score

interactions was detected in relation to the MRI measures or cogni-

tive performance. The results from the analyses performed stratified

by sex, can be found in Table 3 and Table S6.
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SAMUELSSON ET AL. 9 of 16

F IGURE 3 Adherence to the EAT-Lancet diet (A) and theMediterranean diet (B) in relation to cortical thickness, shown on the inflated cortical
surface of the left hemisphere (top row) and the right hemisphere (bottom row).Warm colors indicate positive associations (orange/red), and cold
colors have negative associations (blue). The analyses were adjusted for sex. (C) Associations between the EAT-Lancet diet and cortical thickness
amongmen. (D) Associations between the EAT-Lancet diet and cortical thickness amongwomen (unadjustedmodels). (E) Associations between
theMediterranean diet and cortical thickness amongmen. (F) Associations between theMediterranean diet and cortical thickness amongwomen
(unadjustedmodels). Data from the analyses can be found in Table S4

3.2.7 Sensitivity analyses

The associations between the EAT-Lancet diet and the MRI measures

and cognitive performance remained when the models were adjusted

for alcohol consumption (Table S7).

3.2.8 Additional analyses

There was no evidence of an interaction between either diet and APOE

ε4 status in relation to the brain health markers (Table S8). In the

analyses performed stratified by APOE ε4 status (carrier/non-carrier),
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10 of 16 SAMUELSSON ET AL.

TABLE 2 Associations of the EAT-Lancet diet and theMediterranean diet with neuroimaging biomarkers and cognitive function

N= 615

Total mean cortical thickness β (95%CI) p-value Adjusted p-valuef

EAT-Lancet diet 0.012 (0.004, 0.019) 0.002 0.009

Mediterranean diet 0.003 (−0.001, 0.006) 0.121 0.233

AD-signature cortical thicknessa β (95%CI) p-value

EAT-Lancet diet 0.011 (0.002, 0.020) 0.012 0.043

Mediterranean diet 0.003 (−0.001, 0.007) 0.109 0.226

Hippocampal volumeb β (95%CI) p-value

EAT-Lancet diet 6.96 (−23.55, 37.48) 0.654 0.763

Mediterranean diet 1.78 (−12.22, 15.77) 0.803 0.854

Brain age gapc β (95%CI) p-value

EAT-Lancet diet −0.118 (−0.288, 0.052) 0.174 0.314

Mediterranean diet −0.060 (−0.139, 0.018) 0.129 0.240

Cerebral small vessel diseased OR (95%CI) p-value

EAT-Lancet diet 0.96 (0.79, 1.17) 0.691 0.783

Mediterranean diet 1.05 (0.96, 1.14) 0.318 0.494

Cognitive performancee β (95%CI) p-value

EAT-Lancet diet 0.023 (−0.031, 0.077) 0.399 0.558

Mediterranean diet 0.035 (0.011, 0.060) 0.005 0.022

Notes: Linear regression β-coefficients or ordinal logistic regression odds ration (OR) with 95% confidence intervals (CIs) are presented. The analyses were

adjusted for sex, education, smoking, physical activity level, BMI, hypertension anddiabetes. Thereweremissingdata for: cerebral small vessel disease (CSVD)

for two participants, global cognitive composite score for one participant, physical activity level for four participants, smoking status for one participant, and

diabetes data for one participant. In total, there were six participants withmissing data on potential confounders.
aAlzheimer’s disease (AD)-signature: Averaging cortical thicknesses of entorhinal, inferior temporal, middle temporal, and fusiform regions, adjusted for

surface area, measured inmm.
bHippocampal volumewas adjusted for total intracranial volume, measured inmm3.
cBrain age gap (BAG) is the difference in years between chronological age and predicted biological age. A negative value indicates a biologically younger brain,

and a positive value a biological older brain, compared to chronological age.
dThe CSVD score ranged from 0 (no cerebrovascular burden) to 3 (high cerebrovascular burden).
eThe global cognitive composite score (z-score) was derived from eight cognitive tests covering five cognitive domains: executive function, perceptual speed,

verbal fluency, episodic memory, and visuospatial abilities.
fFalse discovery rate (FDR) correctionwas applied to explore potential Type 1 errors.

we found associations between higher adherence to the EAT-Lancet

diet and higher total mean cortical thickness among both ε4 carriers

and non-carriers, and thicker cortex in AD-signature regions among

ε4 non-carriers. Additionally, we found an association between higher

adherence to the EAT-Lancet diet and lower BAG (younger appear-

ing brain) among APOE ε4 carriers (Table S8). There were associations

between higher adherence to the MeDi and thicker cortex in AD-

signature regions, and higher cognitive performance among APOE ε4
non-carriers,while therewasanassociationbetweenhigher adherence

to theMeDi and lower BAG (younger appearing brain) among APOE ε4
carriers (Table S8). After FDR correction, only the association between

the EAT-Lancet diet and total mean cortical thickness among APOE

ε4 carriers remained statistically significant (β: 0.016 [95% CI: 0.005,

0.028], p: 0.006, FDR adjusted p: 0.037). Therewas a borderline associ-

ation between higher adherence to theMeDi and thicker cortex in AD-

signature regions amongAPOE ε4 non-carriers after FDR correction (β:
0.007 [95%CI: 0.002, 0.012], p: 0.009, FDR adjusted p: 0.053).

Associations between the potential confounders and the brain

health markers can be found in Table S9.

4 DISCUSSION

In this cross-sectional study of dementia-free 70-year-olds, both the

EAT-Lancet diet and the MeDi were associated with markers of brain

health. Specifically, a higher adherence to the EAT-Lancet diet was

associatedwith higher total mean cortical thickness and thicker cortex

in regions typically affected in early AD. Moreover, we found asso-

ciations between higher adherence to the MeDi and thicker cortex

and lower (younger) predicted brain age, but these associations did

not remain statistically significant when the models were adjusted

for education, lifestyle, and cardiovascular risk factors. Additionally,

the results confirm previous research linking higher adherence to the

MeDi with better cognitive performance. We found no associations

between either diets and CSVD burden or hippocampal volume.
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SAMUELSSON ET AL. 11 of 16

TABLE 3 Associations of the EAT-Lancet diet and theMediterranean diet with neuroimaging biomarkers and cognitive function amongmen
andwomen

Men, n= 281

Women, n= 334

Total mean cortical thickness β (95%CI) p-Value Adjusted p-valuef

EAT-Lancet diet

Men 0.020 (0.008, 0.032) 0.001 0.013

Women 0.005 (−0.004, 0.013) 0.296 0.558

Mediterranean diet

Men 0.003 (−0.002, 0.009) 0.208 0.417

Women 0.002 (−0.002, 0.006) 0.418 0.633

AD-signature cortical thicknessa β (95%CI) p-Value

EAT-Lancet diet

Men 0.019 (0.004, 0.034) 0.012 0.075

Women 0.004 (−0.007, 0.014) 0.465 0.674

Mediterranean diet

Men 0.004 (−0.003, 0.010) 0.231 0.438

Women 0.002 (−0.003, 0.007) 0.348 0.580

Hippocampal volumeb β (95%CI) p-Value

EAT-Lancet diet

Men 0.62 (−52.25, 53.48) 0.982 0.983

Women 6.70 (−29.96, 43.36) 0.719 0.816

Mediterranean diet

Men 0.78 (−22.84, 24.40) 0.948 0.958

Women 2.00 (−15.02, 19.01) 0.818 0.879

Brain age gapc β (95%CI) p-Value

EAT-Lancet diet

Men −0.127 (−0.393, 0.140) 0.350 0.571

Women −0.096 (−0.319, 0.127) 0.399 0.631

Mediterranean diet

Men −0.103 (−0.222, 0.015) 0.087 0.232

Women −0.014 (−0.118, 0.090) 0.790 0.868

Cerebral small vessel diseased OR (95%CI) p-Value

EAT-Lancet diet

Men 0.88 (0.65, 1.19) 0.404 0.631

Women 1.06 (0.82, 1.37) 0.644 0.785

Mediterranean diet

Men 0.97 (0.85, 1.09) 0.674 0.813

Women 1.12 (0.99, 1.26) 0.058 0.207

Cognitive performancee β (95%CI) p-Value

EAT-Lancet diet

Men −0.052 (−0.140, 0.036) 0.246 0.481

Women 0.071 (0.004, 0.139) 0.038 0.146

(Continues)

 15525279, 2025, 4, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.70191 by Spanish C

ochrane N
ational Provision (M

inisterio de Sanidad), W
iley O

nline L
ibrary on [18/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



12 of 16 SAMUELSSON ET AL.

TABLE 3 (Continued)

Cognitive performancee β (95%CI) p-Value

Mediterranean diet

Men 0.033 (−0.006, 0.072) 0.099 0.241

Women 0.037 (0.006, 0.068) 0.020 0.106

Notes: Linear regression β-coefficients or ordinal logistic regression ORwith 95% confidence intervals are presented. Themodel was adjusted for education,

smoking, physical activity level, body mass index (BMI), diabetes, and hypertension. There was missing data for: cerebral small vessel disease (CSVD) for two

participants, global cognitive composite score for one participant, physical activity level for four participants, smoking status for one participant, and diabetes

for one participant. In total, there wasmissing data for six participants.
aAlzheimer’s disease (AD)-signature: Averaging cortical thicknesses of entorhinal, inferior temporal, middle temporal, and fusiform regions, adjusted for

surface area, measured inmm.
bHippocampal volumewas adjusted for total intracranial volume, measured inmm3.
cBrain age gap (BAG) is the difference in years between chronological age and predicted biological age. A negative value indicates a biologically younger brain,

and a positive value a biological older brain, compared to chronological age.
dThe CSVD score ranged from 0 (no cerebrovascular burden) to 3 (high cerebrovascular burden).
eThe global cognitive composite score (z-score) was derived from eight cognitive tests covering five cognitive domains: executive function, perceptual speed,

verbal fluency, episodic memory, and visuospatial abilities.
fFalse discovery rate (FDR) correctionwas applied to explore potential Type 1 errors.

The results from previous studies investigating associations

between the MeDi and neuroimaging biomarkers (e.g., gray and white

matter volume, total brain volume, cortical thickness, hippocampal

volume, and WMH) are inconclusive, and associations between the

EAT-Lancet diet and neuroimaging biomarkers remain unexplored.1,41

In our study, we found associations between both diets and mea-

sures of cortical thickness. However, only the associations with the

EAT-Lancet diet remained statistically significant after adjustment

for education, lifestyle, and cardiovascular risk factors. Furthermore,

we found that associations between the EAT-Lancet diet and cortical

thickness were driven mainly by men. This may be explained by the

differences between men and women in adherence to the EAT-Lancet

diet and total mean cortical thickness (both were lower among men

than women). There was no difference in adherence to the MeDi

between men and women. The construction of the dietary scores

could be a partial explanation for this, as the MeDi score is based on

sex-specific median cutoffs, while the EAT-Lancet diet has the same

score ranges for men and women. Whether the associations between

the EAT-Lancet diet and cortical thickness are AD-related is difficult to

determine, as associations were found also with other cortical regions.

Furthermore, we found no associations with hippocampal volume, a

region often affected in the early stages of AD.42

Few studies have explored associations between dietary patterns

and BAG, a potential biological marker of resilience.43 An interven-

tion study (mean age 63 years) found that a healthy diet intervention

(basedon the generalAmericandietary guidelines)was associatedwith

a reduction in BAG (younger appearing brain), suggesting the benefi-

cial effects of a healthy diet on brain health.44 In our study, we found a

similar direction of association between the MeDi and BAG. However,

the association did not remain statistically significant after adjustment

for education, lifestyle, and cardiovascular risk factors. Additionally,

no association was found between the EAT-Lancet diet and BAG. Nor

between either of the diets and CSVD. Notably, most participants had

a low CSVD score (88% with a score of 0–1), indicating an overall low

CSVD burden in this population.

Results from our study support previous research linking higher

adherence to the MeDi with better cognitive performance.45,46 Fur-

thermore, our study is among the few that have examined associations

between the EAT-Lancet diet and cognitive performance. Previous

studies have found links between higher adherence to the diet and bet-

ter cognitive performance.15,47,48 A study from the Singapore Chinese

Health Study found that higher adherence to the EAT-Lancet diet at

baseline (mean age 53 years) was associated with a lower risk of poor

cognitive function at follow-up (mean age 73 years).47 A study from the

Brazilian longitudinal study of adult health found that among partici-

pants ≥60 years (baseline mean age 51.6 years, median follow-up time

was 8 years), higher adherence was associated with slower memory

decline.48 A Dutch study including cognitively healthy community-

dwelling older adults (>65 years, mean age 72 years), found that

higher adherence to the EAT-Lancet diet was associated with better

global cognitive functioning, and slower cognitive decline over a 2-year

period.15 In our study, therewasnoevidenceof an associationbetween

the EAT-Lancet diet and cognitive performance in the total population.

Nordidwe findevidenceof an interactionbetween theEAT-Lancetdiet

and sex in relation to cognitive performance.

In the analyses performed stratified by APOE ε4 status, we found

evidence indicating the beneficial effects of both diets in relation to

markers of brain health among both APOE ε4 carriers and non-carriers.
However, we found no evidence of an interaction between the diets

and APOE ε4 status in relation to the brain health markers, and only

the association between the EAT-Lancet diet and total mean corti-

cal thickness among ε4 carriers remained after FDR correction. Thus,

the results indicating a potentially modifying effect of APOE ε4 status

should be interpreted with caution.

We can only speculate on why the EAT-Lancet diet was associated

with themeasures of cortical thickness, while theMeDiwas associated

with cognitive performance. Potentially, we may have found associa-
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SAMUELSSON ET AL. 13 of 16

tions between the EAT-Lancet diet and cortical thickness that have not

yet influenced cognitive performance. Furthermore, due to the cross-

sectional design of the study, causality and the direction of associations

cannot be determined. Thus, we cannot rule out the possibility of a

reversed association between the MeDi and cognitive performance.

That is, those with higher cognitive performance may make healthier

dietary choices in line with the more well-established MeDi. However,

while therewere differences in the impact of the diets, the results from

our study indicate similar directions of associations between the diets

in relation to the MRI measures and cognitive performance. Poten-

tially, the inclusion of alcohol in theMeDi score could be one reason for

the differences in results. However, when we adjusted the EAT-Lancet

models for alcohol, the results remained. Another difference is that the

EAT-Lancet diet score considered sugar intake, a dietary factor that

has been linked to an increased risk of dementia and cognitive decline

among older adults.49,50 A third factor that could affect the results is

the differences in how the dietary scores were constructed. The EAT-

Lancet score is categorized based on predefined food intake levels,

while theMeDi scorewas categorized based on themedian population

intake (wider range of adherence). The methodology of constructing

dietary adherence scores may also be a factor that potentially could

explain inconsistencies in results from previous research.51,52

Although the MeDi and similar diets, such as the Dietary

Approaches to Stop Hypertension (DASH) and the Mediterranean-

DASH Intervention for Neurodegenerative Delay (MIND),53 are

similar to the EAT-Lancet diet by emphasizing plant-based foods, they

were not designed to achieve global equity in access to healthy food,

improve food production and environmental sustainability as the

EAT-Lancet diet is.9 The intake ranges in the EAT-Lancet reference

diet allows the diet to be adaptable to diverse culinary traditions. Thus,

similarities to the MeDi may vary between populations globally. How-

ever, the EAT-Lancet diet is generally more restrictive in animal-based

foods compared to the MeDi. Concerns have been raised that high

adherence to the EAT-Lancet diet may have negative consequences on

the brain by having a too severe limit on animal products (e.g., nutrient

deficiencies).54 In our study, we found no indications that adhering to

the EAT-Lancet diet would be detrimental to the brain. However, there

were few participants with a score close to perfect adherence to the

EAT-Lancet diet.

Measuring dietary adherence is complex, and there is a wide range

of food and nutrient combinations that could impact risk through sev-

eral metabolic pathways. It has been suggested that pathways linking

diet with cognitive impairment in old age may involve inflammatory

and cardiometabolic factors (e.g., glucose and lipid metabolism, and

hypertension).55,56 In a previous study on the same sample as in our

study, we found that higher adherence to a high-protein and alcohol

dietary pattern (Western-style) was associated with overall thinner

cortex, and thinner cortex in AD-signature regions.57 Altogether, the

results from this and the previous study indicate that the impact of

dietary patternsmay vary depending on food combinations, potentially

due to synergistic or additive effects of nutrients and other bioac-

tive food components onmetabolic pathways.58 Additionally, previous

studies have found that the combined effect of education and lifestyle

factors such as diet, physical activity, and smoking may affect the risk

of cognitive impairment differently compared to individual factors.6,59

The results from our study support this notion, as only themore robust

associations between the diets and the brain health markers remained

in the models adjusted by education, lifestyle, and cardiovascular risk

factors.

4.1 Strengths and limitations

Strengths of this study are the comprehensive dietary, cognitive, and

MRI examinations performed by trained staff on a systematically

selected and well-characterized population-based sample of 70-year-

olds. However, due to the cross-sectional design of the study, causality

and the direction of associations cannot be determined. Furthermore,

as in all observational studies, residual confounding cannot be entirely

ruled out. Potential measurement errors may have been limited by the

use of trained and specialized research staff that performed the inter-

views, health examinations and diagnostics. A previous study showed

that the MRI sample was slightly healthier and higher educated than

the non-MRI sample,60 which potentially could have weakened the

detectionof anassociation.Additionally, the comparabilityof the trans-

formed dietary scores (10% increment score)may have been limited by

methodological differences in constructing the scores. However, both

theMeDi score and the EAT-Lancet diet scorewere constructed based

on scores previously found tomeasure adherence to the diets,21,51 and

while there is an overlap in the food groups between the diets, we

believe that the scores can capture differences in the diets. Finally, the

proportion of participants born outside Sweden (15.5%) was slightly

lower than that reported among 70-year-olds in Gothenburg (19.5%).

Additionally, non-Swedish speakers were excluded from participation

(n = 53).23 Consequently, the generalizability of the results may be

limited to populations with characteristics similar to those of the 70-

year-olds examined in this study. Nonetheless, themechanistic insights

may be applicable also to other groups.

5 CONCLUSION

This study linked higher adherence to both the EAT-Lancet diet and the

MeDi with markers of brain health. A higher adherence to the EAT-

Lancet planetary health diet was associated with higher total mean

cortical thickness, and thicker cortex in AD-signature regions, while

a higher adherence to the MeDi was associated with better cognitive

performance.We found no indications of detrimental effects of adher-

ing to the EAT-Lancet planetary health diet in relation to neuroimaging

biomarkers or cognitive performance.

AUTHOR CONTRIBUTIONS

Conception and design of the study: Jessica Samuelsson, Anna Stubben-

dorff, and Anna Marseglia. Acquisition of data: Ingmar Skoog, Lina

Rydén, Johan Skoog, Olof Lindberg, Sarah Shams, Caroline Dar-

tora, Silke Kern, and Eric Westman. Interpretation of data: Jessica

Samuelsson, Anna Stubbendorff, AnnaMarseglia.Data analysis: Jessica

 15525279, 2025, 4, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.70191 by Spanish C

ochrane N
ational Provision (M

inisterio de Sanidad), W
iley O

nline L
ibrary on [18/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



14 of 16 SAMUELSSON ET AL.

Samuelsson. Drafting the article: Jessica Samuelsson. Revising the arti-

cle critically for important intellectual content: Anna Stubbendorff, Anna

Marseglia, Olof Lindberg, Caroline Dartora, Nira Cedres, Sarah Shams,

Silke Kern, Lina Rydén, Johan Skoog, EricWestman, and Ingmar Skoog.

All authors read and approved themanuscript and agree to be account-

able for all aspects of the work in ensuring that questions related to

the accuracy or integrity of any part of the work are appropriately

investigated and resolved.

ACKNOWLEDGMENTS

The authors thank the participants of the Gothenburg H70 birth

cohort study. The study was financed by grants from the Swedish

state under the agreement between the Swedish government and

the county councils, the ALF-agreement (ALF965812, ALF 716681),

the Swedish Research Council (2012-5041, 2015-02830, 2013-8717,

2017-00639, 2019-01096, 2022-00882), the SwedishResearchCoun-

cil for Health, Working Life and Wellfare (2013-1202, 2018-00471,

AGECAP 2013-2300, 2013-2496, 2018-00471), Konung Gustaf V:s

och Drottning Victorias Frimurarestiftelse, Hjärnfonden (FO2014-

0207, FO2016-0214, FO2018-0214, FO2019-0163, FO2020-0235,

FO2024-0341-HK-76), Alzheimerfonden (AF-554461, AF-647651,

AF-743701, AF-844671, AF-930868, AF-940139, AF-968441, AF-

980935), and Eivind och Elsa K:son Sylvans stiftelse. Silke Kern

received grants from the Swedish state under the agreement between

the Swedish government and the county councils, the ALF-agreement

(ALFGBG-1005471, ALFGBG-965923, ALFGBG-81392, ALF GBG-

771071), the Alzheimerfonden (AF-842471, AF-737641, AF-929959,

AF-939825), the Swedish Research Council (2019-02075, 2019-

02075-15), StiftelsenPsykiatriska Forskningsfonden, andHjärnfonden

(FO2024-0097). Jessica Samuelsson received grants from Stiftelsen

Hjalmar Svenssons Forskningsfond (HJSV2024031) and Demens-

fonden. Caroline Dartora received grants from the David and Astrid

Hagelén stiftelse (FS-2022:0005), the Foundation for Geriatric Dis-

eases at Karolinska Institutet (FS-2022:0008), the Gun and Bertil

Stohnes Stiftelse and the StiftelsenGamla Tjänarinnor. AnnaMarseglia

received grants from Swedish Research Council for Health, Work-

ing Life and Welfare (2024-00210), Center for Innovative Medicine

(CIMED) (FoUI-988254), David and Astrid Hagelén stiftelse (2020-

02372), the Foundation for Geriatric Diseases at Karolinska Institutet

(2024-02114, 2023-01598, 2022-01268), the Loo och Hans Oster-

mans stiftelsen (2024-02166, 2023-01645, 2022-01255), Gamla Tjän-

narinor stiftelse (2023-085, 2020-00946), KI Research Foundation

Grants 2024-2025 (Dnr 2024-02580), and Demensfonden (KI-Dnr

4-1759/2024). Lina Rydén received grants from Hjalmar Svenssons

forskningsfond, LindhésAdvokatbyrå, and StiftelsenWilhelmochMar-

tina Lundgren.

CONFLICT OF INTEREST STATEMENT

Silke Kern has served at scientific advisory boards, speaker, and/or as

a consultant for Roche, Eli Lilly, Geras Solutions, Optoceutics, Biogen,

Eisai, Merry Life, Triolab, NovoNordisk, and Bioarctic, unrelated to the

present study content. The remaining authors have nothing to disclose.

Author disclosures are available in the Supporting Information.

DATA AVAILABILITY STATEMENT

Deidentified data from this study will be made available upon request

with investigator support, after approval of a proposal, and with a

signed data access agreement. For data access, please contact the

corresponding author at jessica.samuelsson@neuro.gu.se.

CONSENT STATEMENT

The study was approved by the Regional Ethics Review Board in

Gothenburg, Sweden (Reference number 869-13). The participants

gave written informed consent to participate in the examinations

according to the Helsinki declaration.

ORCID

Jessica Samuelsson https://orcid.org/0000-0002-8891-6720

REFERENCES

1. Townsend RF, Woodside JV, Prinelli F, O’Neill RF, McEvoy CT. Asso-

ciations between dietary patterns and neuroimaging markers: a sys-

tematic review. Front Nutr. 2022;9:806006. doi:10.3389/fnut.2022.
806006

2. Yassine HN, Samieri C, Livingston G, et al. Nutrition state of sci-

ence and dementia prevention: recommendations of the Nutrition

for Dementia Prevention Working Group. Lancet Healthy Longev.
2022;3:e501-e12. doi:10.1016/s2666-7568(22)00120-9

3. Townsend RF, Logan D, O’Neill RF, Prinelli F, Woodside JV, McEvoy

CT.Whole dietary patterns, cognitive decline and cognitive disorders:

a systematic review of prospective and intervention studies.Nutrients.
2023;15:333. doi:10.3390/nu15020333

4. Liu YH, Gao X, Na M, Kris-Etherton PM, Mitchell DC, Jensen GL.

Dietary pattern, diet quality, and dementia: a systematic review

and meta-analysis of prospective cohort studies. J Alzheimers Dis.
2020;78:151-168. doi:10.3233/jad-200499

5. Glans I, Sonestedt E,NäggaK, et al. Associationbetweendietary habits

in midlife with dementia incidence over a 20-year period. Neurology.
2023;100:e28-e37. doi:10.1212/wnl.0000000000201336

6. Livingston G, Huntley J, Liu KY, et al. Dementia prevention, interven-

tion, and care: 2024 report of the Lancet standing Commission. Lancet
(London, England). 2024;404:572-628. doi:10.1016/s0140-6736(24)
01296-0

7. Tilman D, Clark M. Global diets link environmental sustainability and

human health.Nature. 2014;515:518-522. doi:10.1038/nature13959
8. Springmann M, Godfray HC, Rayner M, Scarborough P. Analysis and

valuation of the health and climate change cobenefits of dietary

change. Proc Natl Acad Sci USA. 2016;113:4146-4151. doi:10.1073/
pnas.1523119113

9. Willett W, Rockström J, Loken B, et al. Food in the Anthropocene:

the EAT-Lancet Commission on healthy diets from sustainable food

systems. Lancet (London, England). 2019;393:447-492. doi:10.1016/
s0140-6736(18)31788-4

10. Stubbendorff A, Sonestedt E, Ramne S, Drake I, HallströmE, EricsonU.

Development of an EAT-Lancet index and its relation to mortality in a

Swedish population. Am J Clin Nutr. 2022;115:705-716. doi:10.1093/
ajcn/nqab369

11. Ibsen DB, Christiansen AH, Olsen A, et al. Adherence to the EAT-

Lancet diet and risk of stroke and stroke subtypes: a cohort study.

Stroke. 2022;53:154-163. doi:10.1161/strokeaha.121.036738

 15525279, 2025, 4, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.70191 by Spanish C

ochrane N
ational Provision (M

inisterio de Sanidad), W
iley O

nline L
ibrary on [18/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

mailto:jessica.samuelsson@neuro.gu.se
https://orcid.org/0000-0002-8891-6720
https://orcid.org/0000-0002-8891-6720
https://doi.org/10.3389/fnut.2022.806006
https://doi.org/10.3389/fnut.2022.806006
https://doi.org/10.1016/s2666-7568(22)00120-9
https://doi.org/10.3390/nu15020333
https://doi.org/10.3233/jad-200499
https://doi.org/10.1212/wnl.0000000000201336
https://doi.org/10.1016/s0140-6736(24)01296-0
https://doi.org/10.1016/s0140-6736(24)01296-0
https://doi.org/10.1038/nature13959
https://doi.org/10.1073/pnas.1523119113
https://doi.org/10.1073/pnas.1523119113
https://doi.org/10.1016/s0140-6736(18)31788-4
https://doi.org/10.1016/s0140-6736(18)31788-4
https://doi.org/10.1093/ajcn/nqab369
https://doi.org/10.1093/ajcn/nqab369
https://doi.org/10.1161/strokeaha.121.036738


SAMUELSSON ET AL. 15 of 16

12. Zhang S, Dukuzimana J, Stubbendorff A, EricsonU, BornéY, Sonestedt

E. Adherence to the EAT-Lancet diet and risk of coronary events in the

Malmö Diet and Cancer cohort study. Am J Clin Nutr. 2023;117:903-
909. doi:10.1016/j.ajcnut.2023.02.018

13. Langmann F, Ibsen DB, Tjønneland A, Olsen A, Overvad K, Dahm CC.

Adherence to the EAT-Lancet diet is associated with a lower risk of

type 2 diabetes: the Danish Diet, Cancer andHealth cohort. Eur J Nutr.
2023;62:1493-1502. doi:10.1007/s00394-023-03090-3

14. Zhang S, Stubbendorff A, OlssonK, et al. Adherence to the EAT-Lancet

diet, genetic susceptibility, and risk of type 2 diabetes in Swedish

adults. Metabolism. 2023;141:155401. doi:10.1016/j.metabol.2023.

155401

15. van Soest APM, van de Rest O, Witkamp RF, de Groot L. The associa-

tion between adherence to the EAT-Lancet diet and cognitive ageing.

Age Ageing. 2024;53:ii39-ii46. doi:10.1093/ageing/afae032
16. Scheltens P, De Strooper B, Kivipelto M, et al. Alzheimer’s disease.

Lancet (London, England). 2021;397:1577-1590. doi:10.1016/s0140-
6736(20)32205-4

17. Dickerson BC, Bakkour A, Salat DH, et al. The cortical signature

of Alzheimer’s disease: regionally specific cortical thinning relates

to symptom severity in very mild to mild AD dementia and is

detectable in asymptomatic amyloid-positive individuals.Cereb Cortex.
2009;19:497-510. doi:10.1093/cercor/bhn113

18. Gorelick PB, Scuteri A, Black SE, et al. Vascular contributions to cogni-

tive impairment and dementia: a statement for healthcare profession-

als from the american heart association/american stroke association.

Stroke. 2011;42:2672-2713. doi:10.1161/STR.0b013e3182299496
19. Dartora C, Marseglia A, Mårtensson G, et al. A deep learning model

for brain age prediction using minimally preprocessed T1w images

as input. Front Aging Neurosci. 2023;15:1303036. doi:10.3389/fnagi.
2023.1303036

20. Blomhoff R, Andersen R, Arnesen EK, et al.Nordic Nutrition Recommen-
dations 2023: Integrating Environmental Aspects. Nordisk Ministerråd;

2023.

21. Trichopoulou A, Costacou T, Bamia C, Trichopoulos D. Adherence to a

Mediterranean diet and survival in a Greek population. N Engl J Med.
2003;348:2599-2608. doi:10.1056/NEJMoa025039

22. Arenaza-Urquijo EM, Boyle R, Casaletto K, et al. Sex and gen-

der differences in cognitive resilience to aging and Alzheimer’s

disease. Alzheimers Dement. 2024;20:5695-5719. doi:10.1002/

alz.13844

23. Rydberg Sterner T, Ahlner F, Blennow K, et al. The Gothenburg H70

Birth cohort study 2014-16: design, methods and study population.

Eur J Epidemiol. 2019;34:191-209. doi:10.1007/s10654-018-0459-8
24. Samuelsson J, Rothenberg E, Lissner L, Eiben G, Zettergren A, Skoog

I. Time trends in nutrient intake and dietary patterns among five

birth cohorts of 70-year-olds examined 1971-2016: results from

the Gothenburg H70 birth cohort studies, Sweden. Nutrition Journal.
2019;18:66. doi:10.1186/s12937-019-0493-8

25. Badji A, Pereira JB, Shams S, et al. Cerebrospinal fluid biomarkers,

brain structural and cognitive performances between normotensive

and hypertensive controlled, uncontrolled and untreated 70-year-old

adults.FrontAgingNeurosci. 2021;13:777475. doi:10.3389/fnagi.2021.
777475

26. LindbergO, Kern S, Skoog J, et al. Effects of amyloid pathology and the

APOE ε4 allele on the association between cerebrospinal fluid Aβ38
and Aβ40 and brain morphology in cognitively normal 70-years-olds.

Neurobiol Aging. 2021;101:1-12. doi:10.1016/j.neurobiolaging.2020.
10.033

27. Shams S, Martola J, Granberg T, et al. Cerebral microbleeds: different

prevalence, topography, and risk factors depending on dementia diag-

nosis – theKarolinska ImagingDementia Study.AJNRAmJNeuroradiol.
2015;36:661-666. doi:10.3174/ajnr.A4176

28. Wardlaw JM, Smith EE, Biessels GJ, et al. Neuroimaging standards

for research into small vessel disease and its contribution to age-

ing and neurodegeneration. Lancet Neurol. 2013;12:822-838. doi:10.
1016/s1474-4422(13)70124-8

29. Simmons A, Westman E, Muehlboeck S, et al. The AddNeuroMed

framework for multi-centre MRI assessment of Alzheimer’s dis-

ease: experience from the first 24 months. Int J Geriatr Psychiatry.
2011;26:75-82. doi:10.1002/gps.2491

30. Muehlboeck JS, Westman E, Simmons A. TheHiveDB image data

management and analysis framework. Front Neuroinform. 2014;7:49.
doi:10.3389/fninf.2013.00049

31. Jack CR Jr, Wiste HJ, Weigand SD, et al. Defining imaging biomarker

cut points for brain aging and Alzheimer’s disease. Alzheimers Dement.
2017;13:205-216. doi:10.1016/j.jalz.2016.08.005

32. Jack CR Jr, Wiste HJ, Weigand SD, et al. Different definitions

of neurodegeneration produce similar amyloid/neurodegeneration

biomarker group findings. Brain. 2015;138:3747-3759. doi:10.1093/
brain/awv283

33. Pereira JB, vanWesten D, Stomrud E, et al. Abnormal structural brain

connectome in individuals with preclinical Alzheimer’s disease. Cereb
Cortex. 2018;28:3638-3649. doi:10.1093/cercor/bhx236

34. Voevodskaya O, Simmons A, Nordenskjöld R, et al. The effects of

intracranial volume adjustment approaches on multiple regional MRI

volumes in healthy aging and Alzheimer’s disease. Front Aging Neurosci.
2014;6:264. doi:10.3389/fnagi.2014.00264

35. Staals J, Makin SD, Doubal FN, Dennis MS, Wardlaw JM. Stroke

subtype, vascular risk factors, and total MRI brain small-vessel

disease burden. Neurology. 2014;83:1228-1234. doi:10.1212/wnl.

0000000000000837

36. American Psychiatric Association. (). Diagnostic and Statistical Manual
of Mental Disorders. 3rd ed., revised (DSM-III-R). American Psychiatric

Association; 1987. doi:10.1176/appi.books.9780890420188.dsm-iii-

r

37. Marseglia A, Darin-Mattsson A, Skoog J, et al. Metabolic syndrome

is associated with poor cognition: a population-based study of 70-

year-old adults without dementia. J Gerontol A Biol Sci Med Sci.
2021;76:2275-2283. doi:10.1093/gerona/glab195

38. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical

method for grading the cognitive state of patients for the clinician. J
Psychiatr Res. 1975;12:189-198. doi:10.1016/0022-3956(75)90026-
6

39. Rödjer L, Jonsdottir IH, Rosengren A, et al. Self-reported leisure time

physical activity: a useful assessment tool in everydayhealth care.BMC
public health. 2012;12:693. doi:10.1186/1471-2458-12-693

40. van der Lee SJ, Wolters FJ, Ikram MK, et al. The effect of APOE

and other common genetic variants on the onset of Alzheimer’s dis-

ease and dementia: a community-based cohort study. Lancet Neurol.
2018;17:434-444. doi:10.1016/s1474-4422(18)30053-x

41. Drouka A, Mamalaki E, Karavasilis E, Scarmeas N, Yannakoulia M.

Dietary and nutrient patterns and brain MRI biomarkers in dementia-

free adults.Nutrients. 2022;14. doi:10.3390/nu14112345
42. Veitch DP, Weiner MW, Aisen PS, et al. Understanding disease pro-

gression and improving Alzheimer’s disease clinical trials: recent

highlights from the Alzheimer’s Disease Neuroimaging Initiative.

Alzheimers Dement. 2019;15:106-152. doi:10.1016/j.jalz.2018.08.005
43. Marseglia A, Dartora C, Samuelsson J, et al. Biological brain age and

resilience in cognitively unimpaired70-year-old individuals.Alzheimers
Dement. Published online ahead of print. doi:10.1002/alz.14435

44. Kapogiannis D, Manolopoulos A, Mullins R, et al. Brain responses to

intermittent fasting and the healthy living diet in older adults. Cell
Metab. 2024;36:1668-1678.e5. doi:10.1016/j.cmet.2024.05.017

45. Petersson SD, Philippou E.Mediterranean diet, cognitive function, and

dementia: a systematic review of the evidence. Adv Nutr. 2016;7:889-
904. doi:10.3945/an.116.012138

46. van den Brink AC, Brouwer-Brolsma EM, Berendsen AAM, van

de Rest O. The mediterranean, dietary approaches to stop hyper-

tension (DASH), and mediterranean-DASH intervention for

 15525279, 2025, 4, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.70191 by Spanish C

ochrane N
ational Provision (M

inisterio de Sanidad), W
iley O

nline L
ibrary on [18/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.ajcnut.2023.02.018
https://doi.org/10.1007/s00394-023-03090-3
https://doi.org/10.1016/j.metabol.2023.155401
https://doi.org/10.1016/j.metabol.2023.155401
https://doi.org/10.1093/ageing/afae032
https://doi.org/10.1016/s0140-6736(20)32205-4
https://doi.org/10.1016/s0140-6736(20)32205-4
https://doi.org/10.1093/cercor/bhn113
https://doi.org/10.1161/STR.0b013e3182299496
https://doi.org/10.3389/fnagi.2023.1303036
https://doi.org/10.3389/fnagi.2023.1303036
https://doi.org/10.1056/NEJMoa025039
https://doi.org/10.1002/alz.13844
https://doi.org/10.1002/alz.13844
https://doi.org/10.1007/s10654-018-0459-8
https://doi.org/10.1186/s12937-019-0493-8
https://doi.org/10.3389/fnagi.2021.777475
https://doi.org/10.3389/fnagi.2021.777475
https://doi.org/10.1016/j.neurobiolaging.2020.10.033
https://doi.org/10.1016/j.neurobiolaging.2020.10.033
https://doi.org/10.3174/ajnr.A4176
https://doi.org/10.1016/s1474-4422(13)70124-8
https://doi.org/10.1016/s1474-4422(13)70124-8
https://doi.org/10.1002/gps.2491
https://doi.org/10.3389/fninf.2013.00049
https://doi.org/10.1016/j.jalz.2016.08.005
https://doi.org/10.1093/brain/awv283
https://doi.org/10.1093/brain/awv283
https://doi.org/10.1093/cercor/bhx236
https://doi.org/10.3389/fnagi.2014.00264
https://doi.org/10.1212/wnl.0000000000000837
https://doi.org/10.1212/wnl.0000000000000837
https://doi.org/10.1176/appi.books.9780890420188.dsm-iii-r
https://doi.org/10.1176/appi.books.9780890420188.dsm-iii-r
https://doi.org/10.1093/gerona/glab195
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1016/0022-3956(75)90026-6
https://doi.org/10.1186/1471-2458-12-693
https://doi.org/10.1016/s1474-4422(18)30053-x
https://doi.org/10.3390/nu14112345
https://doi.org/10.1016/j.jalz.2018.08.005
https://doi.org/10.1002/alz.14435
https://doi.org/10.1016/j.cmet.2024.05.017
https://doi.org/10.3945/an.116.012138


16 of 16 SAMUELSSON ET AL.

neurodegenerative delay (MIND) diets are associated with less

cognitive decline and a lower risk of Alzheimer’s disease – a review.

Adv Nutr. 2019;10:1040-1065. doi:10.1093/advances/nmz054

47. Zhang JJ, Ye YX, Dorajoo R, et al. APOE genotype modifies the asso-

ciation between midlife adherence to the planetary healthy diet and

cognitive function in later life among Chinese adults in Singapore. J
Nutr. 2024;154:252-260. doi:10.1016/j.tjnut.2023.11.024

48. Gomes Gonçalves N, Cacau LT, Ferreira NV, et al. Adherence to the

planetary health diet and cognitive decline: findings from the ELSA-

Brasil study. Nat Aging. 2024;4:1465-1476 doi:10.1038/s43587-024-
00666-4

49. Agarwal P, FordCN, Leurgans SE, et al. Dietary sugar intake associated

with a higher risk of dementia in community-dwelling older adults. J
Alzheimers Dis. 2023;95:1417-1425. doi:10.3233/jad-230013

50. Dalile B, Kim C, Challinor A, et al. The EAT-Lancet reference diet

and cognitive function across the life course. Lancet Planet Health.
2022;6:e749-e59. doi:10.1016/s2542-5196(22)00123-1

51. Stubbendorff A, Stern D, Ericson U, et al. A systematic evaluation

of seven different scores representing the EAT-Lancet reference

diet and mortality, stroke, and greenhouse gas emissions in three

cohorts. Lancet Planet Health. 2024;8:e391-e401. doi:10.1016/s2542-
5196(24)00094-9

52. Morris MC. Nutrition and risk of dementia: overview and method-

ological issues. Ann NY Acad Sci. 2016;1367:31-37. doi:10.1111/nyas.
13047

53. MorrisMC, TangneyCC,WangY, Sacks FM,BennettDA, AggarwalNT.

MIND diet associated with reduced incidence of Alzheimer’s disease.

Alzheimers Dement. 2015;11:1007-1014. doi:10.1016/j.jalz.2014.11.
009

54. Young HA. Adherence to the EAT-Lancet diet: unintended conse-

quences for the brain?Nutrients. 2022;14. doi:10.3390/nu14204254
55. Sato N, Morishita R. The roles of lipid and glucose metabolism in

modulation of beta-amyloid, tau, and neurodegeneration in the patho-

genesis of Alzheimer disease. Front Aging Neurosci. 2015;7:199. doi:10.
3389/fnagi.2015.00199

56. McGrattan AM, McGuinness B, McKinley MC, et al. Diet and inflam-

mation in cognitive ageing and Alzheimer’s disease. Curr Nutr Rep.
2019;8:53-65. doi:10.1007/s13668-019-0271-4

57. Samuelsson J, Marseglia A, Lindberg O, et al. Associations

between dietary patterns and dementia-related neuroimaging

markers. Alzheimers Dement. 2023;19:4629-4640. doi:10.1002/

alz.13048

58. Yassine HN, Self W, Kerman BE, et al. Nutritional metabolism

and cerebral bioenergetics in Alzheimer’s disease and related

dementias. Alzheimers Dement. 2023;19:1041-1066. doi:10.1002/

alz.12845

59. Peters R, Booth A, Rockwood K, Peters J, D’Este C, Anstey KJ. Com-

biningmodifiable risk factors and risk of dementia: a systematic review

andmeta-analysis.BMJopen. 2019;9:e022846. doi:10.1136/bmjopen-

2018-022846

60. Rydén L, Sacuiu S, Wetterberg H, et al. Atrial fibrillation, stroke, and

silent cerebrovascular disease: a population-based MRI study. Neurol-
ogy. 2021;97:e1608-e19. doi:10.1212/wnl.0000000000012675

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Samuelsson J, Stubbendorff A,

Marseglia A, et al. A comparative study of the EAT-Lancet diet

and theMediterranean diet in relation to neuroimaging

biomarkers and cognitive performance. Alzheimer’s Dement.

2025;21:e70191. https://doi.org/10.1002/alz.70191

 15525279, 2025, 4, D
ow

nloaded from
 https://alz-journals.onlinelibrary.w

iley.com
/doi/10.1002/alz.70191 by Spanish C

ochrane N
ational Provision (M

inisterio de Sanidad), W
iley O

nline L
ibrary on [18/02/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1093/advances/nmz054
https://doi.org/10.1016/j.tjnut.2023.11.024
https://doi.org/10.1038/s43587-024-00666-4
https://doi.org/10.1038/s43587-024-00666-4
https://doi.org/10.3233/jad-230013
https://doi.org/10.1016/s2542-5196(22)00123-1
https://doi.org/10.1016/s2542-5196(24)00094-9
https://doi.org/10.1016/s2542-5196(24)00094-9
https://doi.org/10.1111/nyas.13047
https://doi.org/10.1111/nyas.13047
https://doi.org/10.1016/j.jalz.2014.11.009
https://doi.org/10.1016/j.jalz.2014.11.009
https://doi.org/10.3390/nu14204254
https://doi.org/10.3389/fnagi.2015.00199
https://doi.org/10.3389/fnagi.2015.00199
https://doi.org/10.1007/s13668-019-0271-4
https://doi.org/10.1002/alz.13048
https://doi.org/10.1002/alz.13048
https://doi.org/10.1002/alz.12845
https://doi.org/10.1002/alz.12845
https://doi.org/10.1136/bmjopen-2018-022846
https://doi.org/10.1136/bmjopen-2018-022846
https://doi.org/10.1212/wnl.0000000000012675
https://doi.org/10.1002/alz.70191

	A comparative study of the EAT-Lancet diet and the Mediterranean diet in relation to neuroimaging biomarkers and cognitive performance
	Abstract
	1 | BACKGROUND
	2 | METHODS
	2.1 | Study design and participants
	2.2 | Dietary examination procedure
	2.3 | Dietary variables
	2.3.1 | The EAT-Lancet diet score
	2.3.2 | The MeDi score

	2.4 | Brain MRI acquisition
	2.4.1 | Brain MRI markers

	2.5 | Dementia diagnosis
	2.6 | Assessment of cognitive function
	2.7 | Characteristics and potential confounders
	2.8 | Statistical analyses
	2.8.1 | Sensitivity analyses
	2.8.2 | Additional analyses
	2.8.3 | Statistics


	3 | RESULTS
	3.1 | Characteristics of the study population
	3.2 | Dietary adherence in relation to MRI measures and cognitive function
	3.2.1 | Cortical thickness
	3.2.2 | Hippocampal volume
	3.2.3 | BAG
	3.2.4 | CSVD
	3.2.5 | Cognitive performance
	3.2.6 | Sex-related differences
	3.2.7 | Sensitivity analyses
	3.2.8 | Additional analyses


	4 | DISCUSSION
	4.1 | Strengths and limitations

	5 | CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	CONSENT STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


