Neural embedding of frailty in cognitively unimpaired
aging and dementia across Latin America
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Introduction

* Frailty, resulting from the cumulative burden of
biopsychosocial health deficits, influences
dementia risk and severity.

* Few studies have differentiated dementia
subtypes and associations with structural and
functional brain alterations in Latin America,

despite high regional prevalence.

Objectives
Construct a frailty index comprised of 32
health variables
Test if frailty distinguishes between dementia
and cognitively unimpaired
Examine whether frailty is associated with gray
matter volumes and functional connectivity

Sample:

* 3,461 participants (mean age 63.5; 65.8%
female) from ReDLat across six Latin American
countries (CU: 1,924, AD: 1,126, FTLD: 411).

Frailty index: 32 health variables across six

domains.

 Cardiometabolic, sensory, health behaviors,
global clinical status, neuropsychiatric/mood, and
cognitive/functional ability.

Statistical analyses:

 XGBoost classification and SHAP analysis
identified the most predictive frailty features.

* Linear regression models tested associations
between frailty and gray matter volume and
resting-state functional connectivity

Results

Figure 1. Frailty classification performance.
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* Frailty robustly classified AD vs. CU (AUC = 0.85) and FTLD
vs. CU (AUC = 0.88)

* Frailty showed poor discrimination between AD and FTLD
(AUC = 0.59)

* Functional ability, cognition, neuropsychiatric symptomes,
and number of diagnoses/medications were the
strongest drivers of CU-vs-dementia classification

* Frailty differentiated dementia CU but did not distinguish between AD and FTD, indicating a shared vulnerability signal.
However; frailty-related atrophy and connectivity disruption converged on known disease-vulnerable brain regions. E

* Findings support the integration of the frailty index into dementia risk characterization and prevention strategies, given E
substantial overlap between frailty domains and modifiable risk factors in Latin American populations. -

Figure 2. Association between frailty and gray matter volumes.
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* Greater frailty linked to widespread gray matter loss, with temporal
involvement in CU and frontotemporal effects in dementia, particularly

FTLD.
Figure 3. Association between frailty and brain connectivity.
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* Connectivity analyses showed fronto-temporo-posterior reductions
and increased connectivity in the frailty network.
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