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Psychological characteristics are associated with varying dementia risk and 

protective factors. To determine whether these characteristics aggregate 

into psychological profiles and whether these profiles differentially relate to 

aging health, we conducted a cross-sectional investigation in two independent 

middle-aged (51.4 ± 7.0 years (mean ± s.d.); N = 750) and older adult (71.1 ± 5.9 

years; N = 282) cohorts, supplemented by longitudinal analyses in the former. 

Using a person-centered approach, three profiles emerged in both cohorts: 

those with low protective characteristics (profile 1), high risk characteristics 

(profile 2) and well-balanced characteristics (profile 3). Profile 1 showed the 

worst objective cognition in older age and middle age (at follow-up), and 

most rapid cortical thinning. Profile 2 exhibited the worst mental health 

symptomology and lowest sleep quality in both older age and middle age. 

We identified profile-dependent divergent patterns of associations that may 

suggest two distinct paths for mental, cognitive and brain health, emphasizing 

the need for comprehensive psychological assessments in dementia prevention 

research to identify groups for more personalized behavior-change strategies.

The rapid growth of the aged population poses a substantial global 

social and economic challenge. Mental, cognitive and brain health are 

affected in aging, with over 20% of adults aged 60+ years living with 

a psychiatric or neurological disorder, including dementia1. Indeed, 

the prevalence of dementia is predicted to more than double over the 

next 20 years2. In this context, promoting healthy life years, which 

includes maintaining mental health and preventing age-related cog-

nitive decline, is critical. Research urgently needs to identify modi-

fiable factors that impact healthy aging and dementia risk, and the 

mechanisms through which they act, to advance early interventions 

for prevention. Targeting mid-to-older adults, before the extensive 

accumulation of neuropathology and impairment, is vital3.

The Lancet Commission on dementia prevention identified 14 

potentially modifiable factors that affect dementia risk3. While elimi-

nating these risk factors (for example, smoking, physical inactivity, 

social isolation) could theoretically prevent or delay up to 45% of 

dementias, deepening the search for factors underpinning some of 

these largely physical and behavioral risks will generate greater oppor-

tunity for dementia risk reduction and healthier aging.

Recent research has begun to identify psychological characteris-

tics that are associated with increased risk of, or protection from, cog-

nitive decline, neurodegeneration and clinical dementia4. Repetitive 

negative thinking5–7, proneness to experience distress8 (also known as 

neuroticism) and perceived stress9 are associated with increased risk, 
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approaches, offering a comprehensive understanding of the interplay 

between psychological characteristics and aging-related outcomes.

The objectives of the present study were twofold: (1) to use LPA to 

investigate whether individual psychological characteristics associated 

with dementia risk or protection aggregate into similar psychological 

profiles in two independent cohorts of cognitively unimpaired middle-

aged and older adults, and (2) to examine the associations of such puta-

tive profiles with mental health, cognition, brain integrity measured via 

cortical thickness, and engagement in other lifestyle-related behaviors 

associated with dementia risk, as well as with measures of cognitive 

change and brain atrophy over time.

Results
Participant characteristics
A total of 823 cognitively unimpaired participants from the Barcelona 

Brain Health Initiative (BBHI; including n = 750 with baseline mental, 

cognitive and/or brain health data and n = 533 with both magnetic 

resonance imaging (MRI) and cognitive data at follow-up) and 282 cog-

nitively unimpaired participants from the Medit-Ageing study were 

included. Baseline demographic and clinical characteristics for each 

cohort are provided in Table 1. The BBHI cohort were younger (51.4 ± 7.0 

versus 71.1. ± 5.9 years (mean ± s.d.); W = 10,331, P < 0.001, Wilcoxon rank-

sum test) and included a larger proportion of men (48.5% versus 36.9%; 

χ2 = 11.60, P < 0.001, chi-squared test) than the Medit-Ageing cohort.

Latent profile identification
The model fit statistics for the LPA, conducted separately in BBHI and 

Medit-Ageing, are presented in Supplementary Table 1. The Vuong–Lo–

Medell–Rubin likelihood ratio test (VLMR-LRT) became non-significant 

for the four-profile solution in both samples, indicating that a three-

profile solution was the best fitting. Increasing the number of profiles 

whereas protective characteristics include having a sense of life-pur-

pose10 or coherence11, self-reflection12 and dispositional mindfulness13.

Up to now, psychological risk and protective factors have almost 

exclusively been examined independently. This approach is limit-

ing, because psychological characteristics do not exist in isolation. 

It is important to understand whether psychological characteristics 

aggregate into different profiles and how these aggregations relate 

to markers of aging and dementia risk, as this knowledge could aid in 

the development of targeted interventions and preventive strategies. 

For example, are high levels of psychological risk factors more strongly 

associated with age-related brain and cognitive measures than lower 

levels of protective psychological features?

This research requires the use of person-centered approaches to 

identify the latent psychological profiles of individuals14. This approach 

contrasts with the more widely used variable-centered approach, 

which examines the relationships between two or more variables in 

a given sample. Although useful to help understand how these vari-

ables relate to each other, variable-centered approaches are unable to 

holistically account for interacting characteristics that may influence 

outcomes15. Person-centered approaches create groups of individuals 

(persons) based on the similarity of their responses to the variables, 

so that people with similar characteristics are grouped together into a 

profile. These profiles can then be used to examine their relationships 

with different outcome measures.

Our study uses a person-centered approach using latent profile 

analysis (LPA) to uncover hidden patterns of psychological character-

istics within individuals. By identifying distinct psychological profiles 

and examining their associations with multimodal markers of dementia 

risk, we aim to elucidate how various combinations of psychologi-

cal characteristics relate to mental, cognitive and brain health. This 

methodology allows us to move beyond traditional variable-centered 

Table 1 | Baseline demographic characteristics for the total sample and for each of the three latent profiles in BBHI and 
Medit-Ageing

Total sample Profile 1 (low 
protective)

Profile 2 (high 
risk)

Profile 3 
(well-balanced)

Differences 
between 
profilesd

Planned pairwise comparisons

BBHI

 N (%) 750 (100.0) 196 (26.136) 149 (19.87) 405 (54.0) − −

 Age, years 51.4 (7.0) 52.2 (7.0) 49.4 (6.5) 51.8 (7.1) F = 8.3, P < 0.001 Profile 1 > profile 2 (β = 3.8, P < 0.001)
Profile 1 ≈ profile 3 (β = 0.7, P = 0.470)
Profile 2 < profile 3 (β = 3.8, P < 0.001)

 Sex (female), N (%) 379 (51.5) 84 (42.9) 93 (62.4) 202 (49.9) X2 = 13.1, P = 0.001 Profile 1 < profile 2 (χ2 = 12.2, P < 0.001)
Profile 1 ≈ profile 3 (χ2 = 2.3, P = 0.127)
Profile 2 > profile 3 (χ2 = 6.4, P = 0.012)

 Education, years 17.2 (3.8) 16.6 (3.7) 17.0 (3.9) 17.5 (3.7) F = 4.1, P = 0.017 Profile 1 ≈ profile 2 (β = −0.9, P = 0.383)
Profile 1 < profile 3 (β = 2.8, P = 0.005)
Profile 2 ≈ profile 3 (β = −1.5, P = 0.141)

 Ethnicity (white), N (%) 693 (92.4) 176 (89.8) 142 (95.3) 375 (92.6) X2 = 4.2, P = 0.121 −

 APOE ε4 carriera, N (%) 60 (20.1) 18 (20.7) 16 (25.4) 26 (17.4) X2 = 1.8, P = 0.412 −

Medit-Ageing

 N (%) 282 (100.0) 59 (20.9) 64 (22.7) 159 (56.4) − −

 Age, years 71.1 (5.9) 72.5 (6.6) 69.8 (5.0) 71.1 (5.8) F = 3.4, P = 0.036 Profile 1 > profile 2 (P = 0.027)
Profile 1 ≈ profile 3 (P = 0.252)
Profile 2 ≈ profile 3 (P = 0.627)

 Sex (female), N (%) 178 (63.1) 40 (67.8) 44 (68.8) 94 (59.1) X2 = 2.5, P = 0.284 −

 Education, years 13.4 (3.4) 13.4 (3.9) 13.4 (3.2) 13.4 (3.3) F = 0.0, P = 0.997 −

 Ethnicity (white)b, N (%) 142 (96.6) 55 (96.5) 30 (96.8) 57 (96.7) X2 = 3.7, P = 0.713 −

 APOE ε4 carrierc, N (%) 76 (28.6) 16 (27.6) 12 (20.3) 48 (30.2) X2 = 3.0, P = 0.228 −

N (%) is provided for categorical variables, and continuous variables are represented as mean (s.d.). aAPOE data available for 299 BBHI participants. bEthnicity data available for 147 Medit-

Ageing participants. cAPOE data available for 266 Medit-Ageing participants. dX2 test statistics are presented for categorical variables; F-test statistics are presented for continuous variables.
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resulted in small class sizes (<5% of the total sample), alongside poorer 

fit in many of the other metrics, supporting three profiles as the most 

robust solution.

As shown in Fig. 1, we found three distinct profiles in both cohorts 

that demonstrated comparable aggregations of psychological charac-

teristics. Compared to the other profiles, profile 1 was characterized 

by lower levels of positive or protective psychological characteris-

tics, profile 2 by higher negative or psychological risk characteristics, 

and profile 3 by moderately high protective and moderately low risk 

characteristics. We labeled the three profiles as follows: ‘low protec-

tive’ (profile 1: BBHI, n = 196, 26.1%; Medit-Ageing, n = 59, 20.9%), ‘high 

risk’ (profile 2: BBHI, n = 149, 19.9%; Medit-Ageing, n = 64, 22.7%) and 

‘well-balanced’ (profile 3: BBHI, n = 405, 54.0%; Medit-Ageing, n = 159, 

56.4%). Descriptive statistics for each profile, in both cohorts, are 

presented in Table 1.

BBHI and Medit-Ageing cross-sectional analyses
The results from linear regression models examining the cross-sectional 

associations between psychological profile membership and men-

tal health, cognition, lifestyle and cortical thickness after adjusting 

for covariates (age, sex, education and (in Medit-Ageing) study) are 

described below, presented in Supplementary Table 2 and displayed 

in Figs. 2–4.

Mental health. In both BBHI and Medit-Ageing, psychological profile 

membership was associated with anxiety (BBHI, F2,746 = 63.6, P < 0.001; 

Medit-Ageing, F2,274 = 71.9, P < 0.001) and depressive (BBHI, F2,746 = 131.8, 

P < 0.001; Medit-Ageing, F2,275 = 24.6, P < 0.001) symptoms. Planned 

pairwise comparisons revealed that individuals in profile 2 exhibited 

significantly elevated levels of depressive and anxiety symptoms in 

comparison to those in profiles 1 and 3, in both cohorts. Furthermore, 

participants in Profile 1 had higher anxiety and depressive symptoms 

compared to those in profile 3 in both cohorts.

Cognition. Psychological profile membership was associated with a 

global cognitive composite sensitive to detecting and tracking preclini-

cal Alzheimer’s disease-related decline (that is, the four-item ‘abridged’ 

Preclinical Alzheimer’s Cognitive Composite 5 (PACC5abridged)) in both 

BBHI (F2,723 = 8.0, P < 0.001) and Medit-Ageing (F2,273 = 12.7, P < 0.001). 

Although no statistically significant differences emerged in planned 

pairwise comparisons in BBHI, the pattern of findings closely resem-

bled that of Medit-Ageing. In Medit-Ageing, individuals in profile 1 had 

significantly worse global cognitive function (that is, lower PACC5abridged 

scores) compared to those in profiles 2 and 3.

In addition to associations with objective cognition, psychologi-

cal profile membership was related to subjective cognition in both 

BBHI (F2,732 = 60.1, P < 0.001) and Medit-Ageing (F2,269 = 21.0, P < 0.001). 

Individuals in profile 2 reported greater perceived subjective memory 
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Fig. 1 | Z-score distribution of psychological characteristics in the three 

profiles defined in the latent profile analysis for BBHI and Medit-Ageing. 

Psychological factors that have been associated with dementia risk in the 

existing literature are in shades of red, and psychological factors that have been 

associated with protection against dementia are in shades of green.
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Fig. 2 | Association between psychological profiles and mental health in the 

BBHI and Medit-Ageing cohorts. Raw data distributions of depression and 

anxiety by profile, with the white circles representing the estimated marginal 

means following adjustment for covariates (age, sex and years of education, as 

well as study group (for Medit-Ageing data)). The 95% confidence intervals are 

displayed as vertical black lines. Higher scores across all measures represent 

greater levels of depression and anxiety. Two-tailed linear regressions were 

performed to test for the effect of psychological profile group membership on 

depression (BBHI, N = 749, F2,746 = 63.6, P < 0.001; Medit-Ageing, N = 282, F2,275 = 24.6, 

P < 0.001) and anxiety (BBHI, N = 749, F2,746 = 131.8, P < 0.001; Medit-Ageing, 

N = 281, F2,274 = 71.9, P < 0.001). A significant main effect of psychological profile 

is represented by a bold horizontal line at the top of the graph, with pairwise 

differences displayed by thinner horizontal lines below. Precise P values for 

pairwise comparisons are reported in Supplementary Table 2. There were no 

corrections for multiple comparisons. DASS-21, Depression, Anxiety and Stress 

Scale–21 items; GDS, Geriatric Depression Scale; STAI-B, State and Trait Anxiety 

Inventory–Scale B; ***P < 0.001; **P < 0.01; *P < 0.05.
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concerns compared to profile 3 individuals in both cohorts. Addition-

ally, in BBHI, individuals in profile 2 reported more memory concerns 

than individuals in profile 1, while profile 1 individuals reported greater 

concerns than those in profile 3.

Following additional adjustment for anxiety and depressive symp-

toms in sensitivity analyses, objective and subjective cognition results 

remained largely unchanged (Supplementary Table 3).

Health and lifestyle. In BBHI, psychological profile membership was 

associated with health and lifestyle factors related to dementia risk, as 

captured by the late-life ‘Lifestyle for Brain Health’ composite (LIBRA; 

F2,698 = 15.7, P < 0.001). Planned pairwise comparisons revealed that 

individuals in profiles 1 and 2 had poorer health and lifestyles (that is, 

higher LIBRA scores) compared to those in profile 3.

Exploratory analyses revealed associations between psychological 

profile membership and the LIBRA constituent measures of cognitive 

activity, hypercholesterolemia, adherence to the Mediterranean diet 

and smoking. No pairwise differences were observed in relation to 

hypercholesterolemia and smoking; however, individuals in profiles 1 

and 2 reported lower levels of cognitive activity and less adherence to 

the Mediterranean diet than individuals in profile 3 (Supplementary 

Table 4).

It was not possible to compute the LIBRA in Medit-Ageing. Instead, 

exploratory analyses were performed to examine the association 

between psychological profile membership and LIBRA components. 

Specifically, we focused on the components that were associated with 

psychological profile membership in BBHI and were also available in 

Medit-Ageing (that is, cognitive activity, adherence to the Mediter-

ranean diet and smoking). Partially aligning with the findings from 

BBHI, psychological profile membership was associated with cognitive 

activity and adherence to the Mediterranean diet, but not smoking. No 

pairwise differences were observed in relation to cognitive activity; 

however, individuals in profile 1 reported greater adherence to the 

Mediterranean diet than individuals in profiles 2 and 3.

The relationship between psychological profile membership 

and subjective sleep quality, loneliness and social network engage-

ment—health and lifestyle factors associated with dementia risk but not 

captured by the LIBRA—were also examined. In both cohorts, analyses 

revealed associations between psychological profile membership and 

subjective sleep quality (BBHI, F2,697 = 42.1, P < 0.001; Medit-Ageing, 

F2,270 = 15.4, P < 0.001) and loneliness (BBHI, F2,697 = 76.0, P < 0.001; 

Medit-Ageing, F2,270 = 20.6, P < 0.001). Planned pairwise comparisons 

revealed that individuals in profile 2 had worse perceived sleep qual-

ity and higher levels of loneliness compared to those in profiles 1 and 

3, in both cohorts. Furthermore, in BBHI, individuals in profile 1 also 

reported worse sleep quality and greater loneliness than those in pro-

file 3. In BBHI, where social network engagement was also assessed, 

an association was observed with psychological profile membership 

(F2,697 = 41.1, P < 0.001), with planned pairwise comparisons indicating 

that participants in profiles 1 and 2 had smaller social network engage-

ment in comparison to those in profile 3.

Following additional adjustment for anxiety and depressive symp-

toms in sensitivity analyses, all results remained largely unchanged 

(Supplementary Table 3).

Cortical thickness. In the BBHI sample, where MRI baseline data were 

available for 716 participants, psychological profile membership was 

not associated with differences in cortical thickness (as revealed by a 

vertex-wise general linear model conducted on FreeSurfer).

BBHI longitudinal analyses subsample
Both cognition and MRI data were obtained for 533 BBHI participants 

at a follow-up assessment (profile 1, n = 139, 26.1%; profile 2, n = 101, 

18.9%; profile 3, n = 293, 55.0%). Over an average follow-up period of 

2.3 years (range, 0.7 to 3.4 years), there were no differences in attrition 

rates across psychological profiles (χ2 = 1.2, P = 0.540). Compared to the 

total BBHI sample, individuals with longitudinal data were on average 

older (T381 = 2.2, P = 0.029, t-test), but did not differ in relation to the 

proportion of women (χ2 = 0.1, P = 0.765) or education level (T342 = 0.4, 

P = 0.726).

As a sensitivity check, all baseline cross-sectional analyses 

were re-conducted in the BBHI subsample with longitudinal data 

(Supplementary Tables 5 and 6). The results mirrored those for the 

entire sample, showing baseline associations between psychologi-

cal profile membership and mental health, cognition and lifestyle 

factors. Planned pairwise comparisons within the BBHI subsample 

remained largely consistent with the full sample, revealing that 

profile 1 membership was associated with the lowest levels of objec-

tive cognition, poorest health and lifestyle as measured by the 

LIBRA, and the smallest social network. Also, individuals in profile 

2 exhibited the highest levels of depression, anxiety, loneliness, 

subjective cognitive concerns and the worst perceived sleep qual-

ity (Supplementary Tables 5 and 6). In addition, we did not observe 

differences in cortical thickness.
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Fig. 3 | Association between psychological profiles and cognition in the BBHI 

and Medit-Ageing cohorts. Raw data distributions of objective cognition and 

subjective cognitive complaints by profile, with the white circles representing 

the estimated marginal means following adjustment for covariates (age, sex 

and years of education, and study group (for Medit-Ageing data)). The 95% 

confidence intervals are displayed as vertical black lines. Higher scores across all 

measures represent better objective cognition and greater levels of subjective 

cognitive complaints (the scores for the latter are inversed for visualization 

purposes). Two-tailed linear regressions were performed to test for the effect of 

psychological profile group membership on objective cognition (BBHI, N = 729, 

F2,723 = 7.2, P < 0.00; Medit-Ageing, N = 280, F2,273 = 8.0, P < 0.001) and subjective 

cognitive complaints (BBHI, N = 738, F2,732 = 60.1, P < 0.001; Medit-Ageing, 

N = 276, F2,269 = 21.0, P < 0.001). A significant main effect of psychological profile 

is represented by a bold horizontal line at the top of the graph, with pairwise 

differences displayed by thinner horizontal lines below. Precise P values for 

pairwise comparisons are reported in Supplementary Table 2. There were no 

corrections for multiple comparisons. For visualization purposes, scores of 

subjective cognitive complaints for the BBHI sample were inverted from those 

utilized in the statistical analyses, so that higher scores reflect more subjective 

cognitive complaints. McNair CDS, McNair Cognitive Difficulties Scale; Neuro-

QoL, Quality of Life in Neuroradiological Disorders; PACC5Abridged, Preclinical 

Alzheimer’s Cognitive Composite 5 Abridged; ***P < 0.001; **P < 0.01; *P < 0.05.
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Longitudinal findings. Cognition. During the 2.3-year follow-up period, 

no change in global cognitive function (that is, PACC5abridged scores) was 

observed from baseline to follow-up (β = −0.0, P = 0.787) when analyz-

ing longitudinal data in an adjusted linear mixed-effects model. In a 

separate mixed-effects model, a group-by-time interaction revealed 

no differences in PACC5abridged score changes according to psycho-

logical profile (F2,519 = 0.7, P = 0.519). However, although psychological 

profile membership was not associated with changes in PACC5abridged 

scores, analyses revealed stability in the association between psycho-

logical profile membership and global cognitive function. Specifically, 

psychological profile membership was associated with PACC5abridged 

scores at follow-up (F2,512 = 6.5, P = 0.002) when fitting a linear regres-

sion model. Planned pairwise comparisons revealed that individuals in 

profile 1 demonstrated worse global cognitive function compared to 

those in profile 3 (β = −0.2, P = 0.011). Following additional adjustment 

for anxiety and depressive symptoms in sensitivity analyses, the results 

remained largely unchanged.

Cortical thickness. Vertex-wise general linear models were fitted using 

FreeSurfer to investigate longitudinal changes in cortical thickness. 

During the follow-up period, cortical thinning was observed, spanning 

the lateral and medial parts of the frontal cortex (that is, dorsolateral 

prefrontal cortex, anterior cingulate and orbital cortices), the infe-

rior parietal lobule and the precuneus/posterior cingulate region, 

as well as the lateral, middle and anterior parts of the temporal lobe. 

Other regions, such as the primary visual and motor cortices, were less 

affected (Supplementary Fig. 1).

Psychological profile membership was associated with change in 

cortical thickness from baseline to an average of 2.3 years of follow-up. 

Specifically, planned pairwise comparisons revealed that, compared 

to profile 3, individuals in profile 1 exhibited the greatest cortical thin-

ning in the inferior and middle temporal regions and the fusiform 

gyri bilaterally, as well as in the lateral occipital and pericalcarine area 

(spanning the lingual gyrus and cuneus) in the left hemisphere. These 

differences were maintained after adjusting for anxiety and depressive 

symptoms, and in this adjusted model, differences were also observed 

between profiles 1 and 2 in the thinning of the inferior temporal lobe 

region where the former group exhibited accelerated brain atrophy 

(Fig. 5). In sensitivity analyses that included additional adjustments 

for cognitive change, differences between profiles 1 and 3 were still 

observed in the inferior temporal and lateral occipital regions in the 

primary model. In the adjusted analyses, significant differences were 

only observed in the inferior temporal region.

Discussion
The present study investigated the relationships between psychological 

profiles, mental and cognitive health, lifestyle and brain integrity. We 

identified three distinct profiles based on responses to questionnaires 

that measured nine psychological characteristics. These characteristics 

were selected based on previous literature reporting their relative risk 

of or protection from cognitive decline and dementia. The observed 

psychological profiles included a first group characterized by lower 

scores on positive or protective psychological characteristics, a second 

group with high negative or psychological risk characteristics, and 

a third group with moderately high protective and moderately low 

risk characteristics. These profiles were independently observed in 

a middle-aged cohort and an older adult cohort, suggesting that the 

selected psychological characteristics appear to aggregate in a robust 

and reproducible manner, even in populations that differ not only in 

age but also in gender distribution. They were also primarily based in 

different countries.

In both cohorts, profile 1 comprised individuals with lower scores 

in questionnaires capturing psychological domains that may con-

fer protection from dementia10,16,17, reduced expression of clinical 

symptoms in the face of pathology18, and better cognitive status and 

higher brain resilience11,19. In the older adult cohort (Medit-Ageing), 

individuals in profile 1, compared to those in profiles 2 and 3, exhibited 

worse performance on the global cognitive composite score sensitive 

to Alzheimer’s disease-related decline. Regarding mental health, in 

both cohorts, participants in profile 1 showed an intermediate level 

of depression and anxiety symptoms, fewer than profile 2 and gener-

ally more than profile 3. In relation to modifiable health and lifestyle 

factors, profile 1 participants also exhibited higher LIBRA scores (indi-

cating greater dementia risk) and lower engagement in cognitively 

stimulating activities compared to profile 3 in the middle-aged cohort 
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Fig. 4 | Association between psychological profiles and health and lifestyle 

factors in the BBHI and Medit-Ageing cohorts. Raw data distributions of 

subjective sleep problems, loneliness, social network engagement and LIBRA 

scores by profile, with the white circles representing the estimated marginal 

means following adjustment for covariates (age, sex and years of education, and 

study group (for Medit-Ageing data)). The 95% confidence intervals are displayed 

as vertical black lines. Higher scores across all measures represent greater 

levels of subjective sleep problems and higher levels of loneliness; and higher 

social network and LIBRA scores indicate a larger social network and a greater 

dementia risk, respectively. Two-tailed linear regressions were performed to test 

for the effect of psychological profile group membership on subjective sleep 

problems (BBHI, N = 735, F2,697 = 42.1, P < 0.001; Medit-Ageing, N = 277, F2,270 = 15.4, 

P < 0.001), loneliness (BBHI, N = 703, F2,697 = 76.0, P < 0.001; Medit-Ageing, N = 277, 

F2,270 = 20.6, P < 0.001), social network engagement (BBHI, N = 738, F2,697 = 41.1, 

P < 0.001) and LIBRA scores (BBHI, N = 704, F2,698 = 15.7, P < 0.001). A significant 

main effect of psychological profile is represented by a bold horizontal line at the 

top of the graph, with pairwise differences displayed as thinner horizontal lines 

below. Precise P values for pairwise comparisons are reported in Supplementary 

Table 2. There were no corrections for multiple comparisons. Jenkins, Jenkins 

Sleep Evaluation Questionnaire; LIBRA, Lifestyle for BRAin health; LSNS, Lubben 

Social Network Scale; PSQI, Pittsburgh Sleep Quality Index; UCLA, University of 

California Loneliness Scale; ***P < 0.001; **P < 0.01; *P < 0.05.
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(that is, BBHI). Notably, while some core psychological factors char-

acterizing this group, such as purpose in life, have been previously 

associated with depression and anxiety20, the majority of our findings 

were maintained after adjusting for these symptoms.

Previous studies have shown that some personality characteristics, 

such as conscientiousness and openness to experience, may confer rel-

ative protection from dementia incidence17 and that they may be related 

to individual variability in Alzheimer’s disease biomarker expression8. 

Compared to positive affect, measures of eudaimonic well-being, such 

as purpose and meaning in life, have also been associated with reduced 

dementia risk10, and both clinicopathological and brain imaging stud-

ies have indicated that individuals with high purpose in life possess 

greater resilience to brain pathology regarding its impact on cognitive 

function19,21. Building on these previous observations, the present 

findings further indicate that individuals with lower protective factors 

(profile 1) exhibit accelerated atrophy compared to the well-balanced 

group (profile 3). These areas included posterior temporo-occipital 

cortical regions previously shown to reflect age-related changes but 

also partially included within the cortical thinning signature of Alzhei-

mer’s disease22,23. In summary, profile 1 showed the worst cognition in 

Alzheimer’s disease-sensitive domains, and greater cortical thinning 

including non-Alzheimer’s and Alzheimer’s-sensitive regions. In addi-

tion, compared to profile 3, this group also had a higher LIBRA risk 

score among middle-aged individuals as well as lower engagement in 

specific modifiable lifestyles (that is, lower cognitive and social activ-

ity) previously associated with relative protection against dementia3.

In our study, participants in profile 2 comprised individuals with 

greater proneness to distress and negative thinking styles, with high 

loads in brooding, worry and neuroticism. Brooding and worry are 

core components of repetitive negative thinking, a negative style of 

thinking previously proposed to be central to the accumulation of 

cognitive debt24 and associated with accelerated cognitive decline 

among older adults5. Neuroticism has also been related to higher risk 

of dementia17,25. Our findings revealed that, in both cohorts, profile 2 

individuals exhibited the greatest symptoms of depression, anxiety and 

loneliness, and worst sleep quality compared with the other profiles. 

They also had higher memory complaints compared to profile 3. In the 

middle-aged cohort, profile 2 also had higher overall risk for dementia 

(LIBRA) compared to profile 3, and lower engagement in cognitively 

stimulating activities. Hence, factors involving strong subjective and 

emotional components, all of which have previously been associated 

with dementia risk3,26–30, appear to be central features of this group. 

Interestingly, no consistent differences emerged in objective measures 

of age-related health (for example, cognition, cortical thickness) in 

this group when compared to individuals within the ‘well-balanced’ 

profile (profile 3).

Previous studies have investigated the relevance of aggregated 

psychological factors for cognitive decline and dementia risk through 

a variable-centered approach, for example to identify the most robust 

subscales or traits that contribute to latent variables defining a given 

psychological construct, and have shown associations with cognitive 

status or brain pathology13,31. Our approach differs in that we used a 

person-centered approach. This approach could be beneficial to help 

identify groups of individuals who may be at greater risk of age-related 

decline. First, our findings reveal that having a ‘well-balanced’ psychologi-

cal profile (profile 3), with moderately high protective and moderately 

low risk factors is related to better cognitive and mental health across 

all measured indicators. These associations were observed in middle-

aged and older adults, which reinforces the relevance of considering the 

equilibrium of a broad range of psychological aspects as determinants 

of mental, cognitive and brain health in adulthood and advanced age.

Second, although it is increasingly acknowledged that high dis-

tress and depressive symptoms, as well as cognitive or sleep complaints 

(which are more characteristic of our profile 2), may indicate higher risk 

for future decline or dementia, evaluations in the clinical context rarely 

include assessments of protective factors (for example, high purpose 

in life). However, although individuals that resemble our profile 1 par-

ticipants may not present with high anxiety/stress-related symptoms or 

cognitive complaints, they appear to be the closest to having ‘classical 

dementia risk’ (that is, lower cognitive performance, lower engage-

ment in beneficial lifestyles and greater cortical atrophy). Combined, 

these findings highlight the importance of conducting comprehensive 

psychological evaluations, including both assessment of ‘risk’ as well 

as ‘protective’ factors, when aiming to estimate an individual’s risk 

profile. The above observations may also have implications for future 

interventions designed to prevent cognitive impairment and dementia. 

First, they provide new pathways for more personalized interven-

tions based on the psychological profile of individuals. For example, 

individuals with profiles compatible with our profile 1 could benefit 

most from psychological therapies that include (re)-identification of 

valued behavior and life purposes such as acceptance and commitment 

therapy (ACT)32, whereas others (for example, meeting criteria for 

profile 2) may have a better response to therapies directed at reducing 

distress-related symptoms, which have also recently shown to entail 

potential benefit33,34.

Finally, our findings highlight that psychological profiles are dif-

ferentially associated with engagement in other modifiable factors 

and lifestyles previously related to risk or protection for dementia. 
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Fig. 5 | Longitudinal profile comparisons in cortical thickness atrophy in 

BBHI. a,b, Vertex-wise symmetrized percent change maps of significant clusters 

surviving family-wise error multiple comparison correction in 533 participants 

from BBHI, for the primary model (adjusted for age, sex and education; a) and the 

adjusted model (further adjusted for depression and anxiety symptoms; b). Blue 

to light blue reflects higher cortical thickness loss for profile 1 in comparison to 

profile 3 (in a and upper row of b) and profile 2 (lower row of b). In a, final cluster-

wise P values are <0.001 for the cluster around the right lateral occipital area, 0.034 

for the cluster around the right fusiform area and <0.001 around the left inferior 

temporal area. In b, when comparing profile 1 versus profile 3, final cluster-wise  

P values are <0.001 for the cluster around the right lateral occipital area and <0.001 

for the cluster around the left inferior temporal area. When comparing profile 1 

versus profile 2, the final cluster-wise P value is 0.004 for the cluster around the left 

inferior temporal area. All analyses were performed with vertex-wise one-factor/

two-level general linear models, as provided by FreeSurfer.
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While accumulating evidence suggests that multidomain interventions 

that target modifiable factors and lifestyles show greatest promise for 

prevention35,36, lack of adherence and personalization are still important 

challenges faced by these approaches. Our findings could enhance pre-

ventative intervention initiatives by (1) offering psychological compo-

nents as potentially modifiable intervention targets, and (2) guiding and 

deepening personalized interventions tailored for specific groups. From 

a mechanistic perspective, exploring whether modifying psychological 

profiles can drive lifestyle change, hence acting as potential intervention 

enhancers, would be a promising line of investigation.

Our study has several limitations that should be considered in 

further research in the field. First although we included a middle-aged 

and an older adult sample and the overall results were independently 

replicated, we only explored longitudinal associations with cognition 

and brain changes in the former. Second, we did not apply multiple 

comparisons corrections to our planned pairwise comparisons, as our 

aim was to uncover potential patterns and relationships rather than 

validate definitive hypotheses. Although this approach may increase 

the risk of type I errors, it enables the identification of relationships 

that warrant further investigation. Future studies with larger sam-

ple sizes are needed to further validate these initial findings. Third, 

despite reporting associations between psychological profiles and 

cortical atrophy, we did not include specific dementia (in particular, 

Alzheimer’s disease) biomarkers. Previous studies focusing on specific 

psychological characteristics have found associations in this regard5,8, 

so future prospective investigations should be undertaken to investi-

gate whether psychological profiles also reflect these associations. 

We used domains that were available in both cohorts to generate the 

psychological profiles, so additional domains that have been reported 

as psychological risk (for example, pessimism37) or protective factors 

(for example, mindfulness13) were not captured. Finally, although our 

person-centered approach has some advantages as described above, 

it also reflected some apparent inconsistencies regarding the spe-

cific psychological feature of self-reflection. Individuals with profile 

2 exhibited higher scores in self-reflection, which refers to the active 

evaluation of thoughts, feelings and behaviors, and has recently been 

associated with better global cognition and more preserved brain 

metabolism after adjusting for brooding12. However, self-reflection is 

also associated with high levels of brooding38, which may explain why in 

our study it aggregates in this ‘high negative’ profile and is lower in the 

‘well-balanced’ one. Future work could examine the unique contribu-

tion of ‘self-reflection’ in the profiles.

In summary, the present study focusing on psychological profiling 

has identified two divergent patterns of associations that may suggest 

two distinct paths for cognitive impairment or dementia risk. A low 

positive profile, characterized by low purpose in life and lower levels 

of some personality characteristics (conscientiousness, openness to 

experience, extraversion and agreeableness), was related to worse cog-

nition (more clearly observable in older adults), higher brain atrophy 

(already observable in middle age) and lower engagement in protective 

lifestyles. A high negative profile, characterized by greater proneness 

to distress and negative thinking styles, may increase the risk of cogni-

tive impairment/dementia through a psycho-affective pathway, which 

includes expressing symptoms of depression and anxiety, cognitive 

complaints, loneliness and poor sleep health. Our findings highlight 

the need to consider both risk profile patterns when designing future, 

more personalized preventive strategies.

Methods
Participants
Data were utilized from participants enrolled in two European cohorts: 

BBHI (https://bbhi.cat/en) and Medit-Ageing (Silver Santé Study (public 

name): https://silversantestudy.eu/).

BBHI is an ongoing longitudinal cohort study that launched in 

2017, with the primary aim of investigating the determinants of mental 

and brain health in healthy middle-aged and older adults. At study 

commencement, adults aged 40 to 65 years were eligible if they had no 

neurological or psychiatric disorders, unstable medical diagnoses, or 

cognitive impairment based on a comprehensive neuropsychological 

assessment39,40. For the current study, participants with data available 

on psychological characteristics that matched the ones administered 

in Medit-Ageing (see below) and who also completed cognitive, brain 

imaging, lifestyle and/or mental health assessments at baseline were 

included. BBHI was approved by the Unió Catalana d’Hospitals ethics 

committee (approval references CEIC 17/06 and CEI 18/07). Written 

informed consent was obtained from all participants.

Medit-Ageing aims to explore the determinants of mental health 

and well-being in older adults. It comprises two randomized controlled 

trials, Age-Well and SCD-Well, with baseline data from these trials uti-

lized in the present study41,42. All Age-Well participants were recruited 

from the general population, aged 65 years or older, native French 

speakers, retired for at least one year, and received at least seven years 

of education, with recruitment beginning in late 2016 and ending in 

May 201841. In SCD-Well, participants were recruited through memory 

clinics at four European centers (London, UK; Lyon, France; Cologne, 

Germany; Barcelona, Spain), met research criteria for subjective cog-

nitive decline (that is, self-perceived decline in cognitive capacity but 

normal performance on standardized cognitive tests used to classify 

mild cognitive impairment or prodromal AD43), and were aged 60 or 

older, with recruitment occurring from March 2017 to January 201842. 

Participants in Age-Well and SCD-Well had no evidence of major neu-

rological or psychiatric disorders and performed within normal ranges 

on standardized cognitive tests. Baseline data from both trials were 

combined to create a single cohort (that is, Medit-Ageing) for the 

present study. Both trials were approved by local ethics committees 

(Age-Well: CPP Nord-Ouest III, Caen; EudraCT: 2016-002441-36; IDRCB: 

2016-A01767-44; SCD-Well: London, UK (Queen Square Research Eth-

ics Committee: no. 17/LO/0056 and Health Research Authority IRAS 

project ID: 213008); Lyon, France (Comité de Protection des Person-

nes Sud-Est II Groupement Hospitalier Est: no. 2016-30-1 and Agence 

Nationale de Sécurité du Médicament et des Produits de Santé: IDRCB 

2016-A01298-43); Cologne, Germany (Ethikkommission der Medizinis-

chen Fakultät der Universität zu Köln: no. 17-059); and Barcelona, Spain 

(Comité Etico de Investigacion Clinica del Hospital Clinic de Barce-

lona: no. HCB/2017/0062)) and were registered on ClinicalTrials.gov 

(Age-Well, NCT02977819; SCD-Well, NCT03005652). All participants 

provided written informed consent prior to participation.

Measures
Psychological characteristics. In both BBHI and Medit-Ageing, the 

participants completed self-report questionnaires to assess a range 

of psychological characteristics. For the current study, the selection 

of psychological characteristics followed two criteria: first, their rel-

evance was established based on existing evidence indicating their 

potential impact on cognition, Alzheimer’s disease pathology and/or 

dementia; second, they needed to be available in both cohorts. Follow-

ing these criteria, brooding, worry and neuroticism were selected as 

psychological characteristics associated with heightened risk, whilst 

purpose in life, conscientiousness, openness to experience, extraver-

sion, agreeableness and self-reflection were identified as protective 

psychological characteristics. Supplementary Table 7 provides details 

on the questionnaires used to measure these characteristics in both 

cohorts.

Mental health. Depression and anxiety symptoms were assessed in 

both cohorts. In BBHI, the ‘depression’ and ‘anxiety’ subscales of the 

Depression, Anxiety and Stress scale (DASS; possible range 0 to 21) were 

used44. In Medit-Ageing, depressive symptoms were assessed using the 

Geriatric Depression Scale (GDS; possible range 0 to 15)45, and anxiety 

symptoms examined via the State and Trait Anxiety Inventory (STAI) 
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trait sub-scale (possible range 20 to 80)46. Anxiety and depression are 

regarded as distal outcomes as they represent symptoms of clinical 

conditions, whereas the selected psychological characteristics act as 

proposed antecedents. For example, although worry is considered 

the cognitive component of anxiety, empirical evidence supports its 

distinction as an independent construct. Research suggests a unidirec-

tional relationship between worry and anxiety, with a strong positive 

effect of worry on anxiety but no effect in the opposite direction47.

Cognition. The PACC5 is a validated global cognitive composite sensi-

tive to detecting and tracking preclinical Alzheimer’s disease-related 

decline48. It comprises two episodic memory measures and one meas-

ure of executive function, semantic memory and global cognition, and 

allows the flexibility to select specific tests within each domain48. In 

Medit-Ageing and BBHI, the four-item PACC5abridged was created49, as 

only one episodic memory measure was available in SCD-Well. PAC-

C5abridged scores were computed separately in each cohort by averag-

ing z-transformed cognitive test scores, with scores only calculable 

when data were available for all constituent measures. Higher PAC-

C5abridged scores indicate better cognition. Supplementary Table 8 and 

the Supplementary Methods detail the specific neuropsychological 

tests included in PACC5abridged and the procedure used to calculate the 

composite in each cohort.

In addition to objective cognition, subjective perception of 

cognitive health was examined in BBHI and Medit-Ageing using the 

Neuro-QoL (possible range 12 to 60)50 and McNair Cognitive Difficulties 

Scale (CDS; possible range 0 to 156)51, respectively. Higher Neuro-QoL 

and lower McNair CDS scores indicate greater perceived cognitive 

difficulties.

Health and lifestyle. The late-life LIBRA is a poly-environmental risk 

score for cognitive functioning and dementia risk52. It typically com-

prises ten health and lifestyle factors (depression, coronary heart 

disease, diabetes, hypercholesterolemia, smoking, physical inactivity, 

renal disease, low-to-moderate alcohol use, high cognitive activity 

and healthy diet), which receive weights based on their relative risk52. 

As depressive symptoms are an outcome in the current study and are 

included as a covariate in sensitivity analyses, a nine-item LIBRA index 

was derived by removing the depression-weighted score12. To compute 

the nine-item LIBRA, the weights of the remaining nine factors were 

summed to yield LIBRA scores (possible range −5.9 to 7.4). Higher 

LIBRA scores indicate poorer health and lifestyle behaviors. The LIBRA 

was calculable only in BBHI, because 44.4% of the LIBRA components 

were assessed differently in the two studies (Age-Well and SCD-Well) 

comprising Medit-Ageing. This made it infeasible to compute a LIBRA 

score in Medit-Ageing that was comparable across participants. Sup-

plementary Table 9 contains further details on the risk and protective 

factors included in the LIBRA in BBHI.

In addition to the health and lifestyle factors included in the LIBRA 

score, loneliness (measured with the Revised UCLA Loneliness Scale; 

possible range 3 to 9)53 and perception of sleep quality (measured in 

BBHI using the Jenkins scale (possible range 4 to 24)54 and in Medit-

Ageing using the Pittsburgh Sleep Quality Index (possible range 0 to 

21)55) were assessed in both cohorts. In BBHI, social interaction engage-

ment was also examined via the LUBBEN social network scale (LSNS; 

possible range 0 to 60)56.

MRI acquisition and analyses. For the BBHI cohort, MRI images 

were acquired in a 3T Siemens scanner (MAGNETOM Prisma) with a 

32-channel head coil at the Unitat d’Imatge per Ressonància Magnètica 

IDIBAPS (Institut d’Investigacions Biomèdiques August Pi I Sunyer) at 

the Hospital Clínic de Barcelona. For all participants, a high-resolution 

T1-weighted (T1w) structural image was obtained with a magnetization 

prepared rapid acquisition gradient-echo (MPRAGE) three-dimensional 

protocol (repetition time (TR) = 2,400 ms, echo time (TE) = 2.22 ms, 

inversion time = 1,000 ms, field of view (FOV) = 256 mm, 0.8-mm iso-

tropic voxel). Additionally, a high-resolution three-dimensional SPACE 

T2-weighted (T2w) acquisition was taken (TR = 3,200 ms, TE = 563 ms, 

flip angle = 120°, 0.8-mm isotropic voxel, FOV = 256 mm). All acquisi-

tions were examined by a senior neuroradiologist to detect any clini-

cally significant pathology. All MRI data were then visually inspected 

before analysis to ensure that they did not contain artifacts or excessive 

motion.

Individual T1w images for each time point were automatically 

processed with FreeSurfer version 6.0 (https://surfer.nmr.mgh. 

harvard.edu/) to obtain maps of cortical thickness, following a previ-

ously described procedure57. The processing stream was run with 

default parameters, except for the addition of the T2w images for the 

improvement of pial surfaces reconstruction. All images obtained a 

high Euler score (that is, 2), indicating that the reconstructions con-

sisted of smooth surfaces, with no holes or handles detected in the pial 

or the white matter surfaces, at either time point. Next, within-subject 

template volumes and longitudinal files were created for each partici-

pant and time point through the longitudinal stream58. At each step, 

the results were visually inspected following gross quality-control 

measures, and no manual editing was performed. The symmetrized 

percentage change was used as a robust longitudinal measure of corti-

cal thickness, computed as the percentage of change corrected for the 

average cortical thickness values at each time point. Before statistical 

analysis, cortical thickness maps were smoothed using a two-dimen-

sional Gaussian kernel of 15-mm full-width at half-maximum. We carried 

out a vertex-wise one-factor/three-level general linear model provided 

by FreeSurfer to study profile differences regarding cortical thickness 

loss (that is, symmetrized percent change). The primary model was 

adjusted for baseline age, sex and education, with a subsequent model 

including additional adjustments for symptoms of anxiety and depres-

sion. Sensitivity analyses included cognitive change as an additional 

covariate. Additionally, we obtained longitudinal maps of atrophy for 

the whole sample. Multiple comparisons correction of whole-brain 

vertices was performed by computing P values for contiguous clusters 

of vertices based on Monte-Carlo Null-Z simulations and permutation 

(with 10,000 iterations per simulation). This method assigns a P value 

to each resulting cluster. Consequently, we used a cluster-forming 

threshold of P < 0.05 and a cluster significance threshold of P < 0.05 

in all models.

Statistical analyses
LPA. In the initial analysis stage, LPA was conducted on the nine psycho-

logical characteristics, using data from nine questionnaires at baseline 

from all participants. Analyses were conducted separately for each 

cohort (BBHI and Medit-Ageing), enabling a comparative assessment 

and validation of the profile structures.

Various model fit statistics were considered to determine the opti-

mal profile solution. The VLMR-LRT and the bootstrap likelihood ratio 

test (B-LRT) were performed to identify the best fitting model. Because 

no prior hypotheses were made regarding the number of profiles 

that would arise, analyses were conducted starting with a two-profile 

model and increasing the number of profiles by one until the VLMR-LRT 

became non-significant. To confirm the K-1 model results, a parametric 

bootstrap procedure was employed using the B-LRT. This was further 

supplemented by the evaluation of common fit indices, including the 

Akaike information criterion (AIC), the Bayesian information criterion 

(BIC), sample size-adjusted BIC, and entropy values. The VLMR-LRT and 

B-LRT tests compare K (current model with K number of profiles) and 

K – 1 (model with one less profile) models, where a significant P value 

indicates that the K model provides a better fit compared to the model 

with one less profile. Conversely, P ≥ 0.05 indicates that the model with 

one less profile is preferred, as it provides a better fit for the data and 

is more parsimonious. Lower AIC and BIC values indicate a better fit-

ting model, while higher entropy values suggest higher classification 
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accuracy. In the scenario of multiple possible profile solutions, model 

interpretability and clinical/theoretical relevance were considered. 

Furthermore, as a profile-utility criterion, profiles needed to include 

at least 5% of the total sample. After determining the optimal profile 

solution within each cohort, participants were assigned to the profile 

for which they exhibited the highest probability of membership, for 

use in subsequent analyses.

Cross-sectional analyses. Differences in demographic characteristics 

(that is, age, sex, education, ethnicity and APOE ε4 genotype) were 

examined between cohorts and across profiles within cohorts. Of note, 

a direct comparison of educational attainment between cohorts was 

not possible due to differences in the assessment methods for educa-

tion in BBHI and Medit-Ageing.

After identifying the optimal profile solution within each cohort, 

regression models were constructed to explore the cross-sectional asso-

ciations between psychological profiles and mental, cognitive and brain 

health, along with other lifestyle-related behaviors linked to dementia 

risk. For the latter, the components included in the LIBRA composite 

were analyzed separately as continuous variables when available (instead 

of the dichotomized version that were used to calculate the composite). 

These analyses were conducted separately for each outcome and in each 

cohort independently. All analyses were adjusted for age, sex and educa-

tion, and in Medit-Ageing, study (that is, Age-Well/SCD-Well) was also 

included as a covariate. In sensitivity analyses, anxiety and depressive 

symptoms were included as additional covariates. Associations between 

psychological profile membership and all outcomes were first evaluated 

using the anova command in R to determine whether psychological 

profile membership was related to the selected outcome. Following 

identification of an association, adjusted planned pairwise comparisons 

were performed using the emmeans function.

Longitudinal analyses. To assess cognitive changes across two time 

points, linear mixed-effects models were fitted, with PACC5abridged as the 

dependent variable. These models included random intercepts at the 

subject level and time coded as a dummy variable (that is, visit). Initially, 

a model was run to investigate general temporal change, representing 

the overall change in cognition over time regardless of profile group. 

Subsequently, a separate model was run, introducing a time-by-profile 

interaction to examine differences in cognitive change (that is, slopes) 

over time among the three latent profiles. All analyses were adjusted for 

age at baseline, sex, education and the number of months between the 

two visits. These analyses were restricted to a BBHI subsample compris-

ing participants who underwent two neuropsychological evaluations.

All baseline cross-sectional analyses were conducted again using 

data from the BBHI subsample with longitudinal data to assess the 

comparability of findings with the total BBHI sample. Additionally, 

cross-sectional analyses (that is, regression models) using visit two 

data were performed, as described above, to explore whether the 

associations observed between psychological profiles and cognition 

at baseline were maintained at follow-up.

The LPA was performed in Mplus (version 8.3). R (version 4.3.1) 

was used to conduct all other analyses, including regressions using the 

lm function, and planned pairwise comparisons using the emmeans 

package. All statistical tests were two-sided.

Reporting summary
Further information on research design is available in the Nature 

Portfolio Reporting Summary linked to this Article.

Data availability
For BBHI, the data are not publicly accessible. However, the authors 

welcome inquiries from interested researchers and will accommodate 

all reasonable and scientifically justified requests for data access, 

providing the raw data when needed. Queries should be addressed to  

D. Bartrés-Faz. For Age-Well and SCD-Well, the material can be mobi-

lized on request following a formal data-sharing agreement and 

approval by the consortium and executive committee, under the con-

ditions and modalities defined in the Medit-Ageing Charter by any 

research team belonging to an Academic, for carrying out a scientific 

research project relating to the scientific theme of mental health and 

well-being in older people. The material may also be mobilized by 

non-academic third parties, under conditions, in particular financial, 

which will be established by separate agreement between lnserm and 

the said third party. Information and access to the data request form 

can be found at https://silversantestudy.eu/2020/09/25/data-sharing.
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