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Summary

Background Latin America faces a high dementia burden, with increased prevalence of factors associated with
cognitive decline. Multidomain lifestyle interventions might delay cognitive decline, but populations from
Latin America remain under-represented in dementia prevention trials. We aimed to investigate the feasibility of a
culturally adapted, multidomain, systematic lifestyle intervention and investigate its effects on global cognitive
function in at-risk older adults (aged 60-77 years).

Methods The LatAm-FINGERS Initiative for Cognitive Change (hereafter referred to as LatAm-FINGERS) was a
single-blind, multicentre, randomised clinical trial conducted in 11 Latin American countries (Argentina, Bolivia,
Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, Mexico, Peru, and Uruguay). Individuals aged
60-77 years with high risk of dementia (cardiovascular risk factors, ageing, and dementia risk score =6), and
suboptimal cognitive performance were randomly assigned (1:1) to receive either a 2-year systematic lifestyle
intervention (SLI group) or a flexible lifestyle intervention (FLI group). Randomisation was stratified by the study
centre to ensure balance and implemented using permuted blocks of eight. Participants and intervention staff were
not masked to group assignment, but individuals who assessed outcomes were masked throughout the trial. The SLI
provided structured multidomain lifestyle interventions with supervised support and monitoring; FLI offered health
advice. Primary outcomes were trial feasibility (evaluated using selected RE-AIM measures: Reach, Implementation,
and Maintenance) and the intervention’s effects on global cognitive composite trajectories over 2 years (change in the
global cognitive composite score over 2 years). This trial is registered at ClinicalTrials.gov (NCT06492967) and has
been completed.

Findings Participants were enrolled between Oct 27, 2021, and July 7, 2023; the last participant completed follow-up on
Nov 7, 2025. Among 1719 assessed, 1065 participants included in the analytic sample were randomly assigned to the
SLI group (n=539) or the FLI group (n=526). Mean age was 67-5 years (SD 4-7), 795 (75%) of 1065 participants were
women, and 270 (25%) were men. Self-reported race and ethnicity were: 624 (59%) Mestizo, 288 (27%) White, 72 (7%)
Mulatto, 25 (2%) Mixed or other, 18 (2%) Black, 14 (1%) Indigenous, and 24 (2%) did not report race or ethnicity.
877 (82-3%) of 1065 completed the 2-year follow-up. Recruitment effectiveness (Reach) was 62-0%; mean adherence
to the SLI group (Implementation) was 71-6% over the entire trial; and frequencies of complete cognitive outcomes
data (Maintenance) were 87-9% at 6 months, 85-3% at 12 months, 81-4% at 18 months, and 84-8% at 24 months in
the SLI group compared with 86-3% at 6 months, 78-9% at 12 months, 73 -4% at 18 months, and 79-8% at 24 months
in the FLI group. Dropouts were higher in the FLI group than in the SLI group (20-2% vs 15-2%; p=0-042). Global
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cognitive composite scores increased over time in both groups, with a mean annual change of 0-31 SD (95% CI
0-28-0-34) per year in the SLI group and 0-20 SD (0-17-0-23) per year in the FLI group (mean between-group
difference of 0-11 SD per year [0-06-0-15; p<0-0001]). Overall, 478 adverse events were reported (412 in the SLI group
and 66 in the FLI group). The most common adverse events were musculoskeletal symptoms (113 [21%] in the SLI
group, 13 [2%] in the FLI group), upper respiratory infections (50 [9%] in the SLI group, one [<1%] in the FLI group),
and COVID-19 infection (31 [6%] events in the SLI group). Serious adverse events occurred in 50 (9%) participants in
the SLI group and 24 (5%) participants in the FLI group; none were related to the intervention. There were eight deaths
(three in the SLI group and five in the FLI group), and none were related to the intervention.

Interpretation A culturally adapted multidomain lifestyle intervention was feasible across Latin America and resulted
in greater cognitive improvements than a flexible health-advice intervention in older adults at risk of cognitive decline.
These findings extend the evidence base for multidomain lifestyle interventions to populations historically under-
represented in dementia research, supporting their feasibility and scalability as strategies to reduce cognitive decline
risk amid the rapidly growing burden of dementia in low-income and middle-income countries.

Funding Alzheimer’s Association.

Copyright © 2026 Elsevier Ltd. All rights reserved, including those for text and data mining, Al training, and similar

technologies.

Introduction

Dementia is a global challenge,"* with high prevalence in
low-income and middle-income countries (LMICs).’
Nearly two-thirds of people with dementia reside in

Research in context

Evidence before this study

We searched PubMed on May 6, 2026, without language or
date restrictions, using the terms (“lifestyle intervention” OR
“multidomain intervention” OR “preventive intervention” OR
“World-Wide FINGERS") AND (“cognitive” OR “cognition”). We
included randomised controlled trials of multidomain lifestyle
interventions in adults aged 60 years or older that reported
cognitive outcomes and had an intervention duration of at
least 1 year. Previous multidomain lifestyle intervention trials
have shown heterogeneous findings regarding the prevention
of cognitive decline and dementia. Early large-scale trials such
as preDIVA and MAPT did not show significant overall effects
on dementia incidence or global cognition. By contrast, the
Finnish Geriatric Intervention Study to Prevent Cognitive
Impairment and Disability (FINGER) demonstrated beneficial
effects on global cognition among older adults at increased risk
of dementia. Subsequent studies, including US POINTER, have
reported cognitive benefits associated with structured
multidomain interventions, whereas other trials such as
J-MINT and AgeWell.de did not identify significant between-
group differences in global cognition after follow-up. Notably,
none of these trials were conducted in Latin American
populations, leaving a critical gap in evidence for regions with
distinct sociodemographic, cultural, and epidemiological
contexts that may influence both dementia risk and the
feasibility of lifestyle interventions.

Added value of this study
The LatAm-FINGERS study provides large-scale randomised
trial evidence from 12 countries in Latin America showing that

LMICs," where socioeconomic and cardiovascular risk
factors are prevalent’* and health systems are less
equipped for timely diagnosis and care than high-income
countries.” Latin America faces a high dementia burden,

a culturally adapted multidomain lifestyle intervention can be
implemented across diverse low-income and middle-income
countries using harmonised procedures. This trial
demonstrated that a 2-year systematic multidomain lifestyle
intervention improved global cognition, episodic memory,
executive function, and processing speed in older adults at risk
of cognitive decline, compared with a flexible lifestyle
intervention consisting of regular health advice. These
findings extend evidence from previous multidomain
prevention trials conducted primarily in high-income
countries to populations historically underrepresented in
dementia research, including participants with diverse racial,
ethnic, educational, and socioeconomic backgrounds.

Implications of all the available evidence

The results suggest that harmonised, non-pharmacological
interventions can be implemented across diverse sociocultural
settings while maintaining standardisation and producing
measurable cognitive benefits in older adults. The feasibility
and efficacy findings from LatAm-FINGERS support the
potential development of prevention strategies, which are
particularly relevant for low-income and middle-income
countries, where the burden of dementia is expected to increase
substantially. These findings also provide a framework for
future public health and implementation strategies aimed at
reducing disparities in dementia prevention.
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with elevated rates of hypertension, diabetes, obesity, and
low education, factors associated with cognitive decline.®
Despite this, access to biomarkers, specialised care, and
preventive programmes remains limited. Latin American
populations are under-represented in dementia clinical
trials, widening research and treatment inequities.*”

The Finnish Geriatric Intervention Study to Prevent
Cognitive Impairment and Disability (FINGER)
demonstrated that a lifestyle intervention targeting diet,
physical activity, cognitive training, vascular risk
management, and social engagement improved cognitive
performance in atrisk older adults.® Subsequent
initiatives under the World-Wide FINGERS network,"
including the US Study to Protect Brain Health through
Lifestyle Intervention to Reduce Risk (US POINTER),
adapted this model across different populations.*
However, findings across multidomain lifestyle
intervention trials have been heterogeneous. Among the
first large-scale trials, preDIVA* and MAPT" did not
show significant overall effects on dementia incidence or
global cognitive decline, and more recent FINGER-like
studies, such as J-MINT® and AgeWell.de,” reported
neutral or non-significant effects on global cognitive
outcomes. Although these efforts have strengthened the
evidence  base, questions remain regarding
generalisability, scalability, and effectiveness in regions
with distinct ethnic, socioeconomic, and health-system
contexts, particularly in Latin America, where no similar
trials exist.®

Within this context, we conducted the LatAm-FINGERS
trial, the first randomised clinical trial to investigate a
culturally adapted multidomain lifestyle intervention for
the prevention of cognitive decline across Latin America,
initially launched across 12 countries. The present report
includes the 11 countries and 12 study centres that
contributed to the analytic population. The primary aims
of this randomised 2-year clinical trial were to assess the
feasibility of a culturally adapted, multidomain,
systematic lifestyle intervention and to compare its
effects with those of a flexible, self-guided lifestyle
intervention on global cognitive function in at-risk older
adults (aged 6077 years).

Methods

Study design

LatAm-FINGERS was a 2-year, single-blind, multicentre,
randomised clinical trial registered at ClinicalTrials.gov
(NCT06492967). The trial was registered after study
initiation because the multinational study was launched
during the COVID-19 pandemic, when recruitment
timing and the final composition of participating centres
were affected by local public health restrictions; however,
registration occurred before completion of participant
randomisation, trial completion, database lock, treatment
unmasking, and all primary efficacy analyses. The design
has been published previously.” The original protocol
and statistical analysis plan (SAP) were finalised in

May, 2020, before participant recruitment. The study was
originally designed as a l-year feasibility trial, with a
target sample size of 100 participants per country based
on pilot-study recommendations.”?* The first participant
was randomly assigned to a study group on Oct 27, 2021.
Protocol version 2.0 was finalised on Jan 7, 2023, before
completion of recruitment and while treatment allocation
and outcome data remained masked, extending the trial
to include 2-year efficacy as an additional primary
objective. No interim efficacy analyses were conducted
before this modification. The last participant completed
follow-up on Nov 7, 2025, and a masked data quality
review was conducted from Nov 15 to Nov 25, 2025.
During this review, treatment allocation remained
masked and no treatment-effect estimates were available.
Database lock was performed on Nov 26, 2025. SAP
version 2.0 was finalised on Dec 9, 2025, before treatment
unmasking and initiation of the primary efficacy
analyses. Treatment unmasking and the primary efficacy
analyses were initiated on Jan 2, 2026. A succinct
timeline of protocol, SAP, recruitment, follow-up,
database lock, unmasking, and analysis milestones is
provided in appendix 3 (p 22).

The trial was approved by the institutional review board
or ethics committee at each participating centre before
participant recruitment and the initiation of any study
procedures. The coordinating centre approval was
granted by the ethics committee of FLENI (Comité de
Ftica en Investigacion de FLENI), Buenos Aires,
Argentina (approval number 666). All participants
provided written informed consent before undergoing
any study-specific procedures. An independent data and
safety monitoring board provided safety oversight
throughout the trial. The study was conducted in
accordance with CONSORT guidelines for non-
pharmacological trials.”

Participants

Participants were initially recruited from 13 study centres
across 12 Latin American countries, with approximately
100 participants planned per country. Participating
countries were Argentina, Bolivia, Brazil, Chile,
Colombia, Costa Rica, Dominican Republic, Ecuador,
Mexico, Peru, Puerto Rico, and Uruguay (appendix 3
p 23). Each country was represented by one study centre,
except Brazil, which included two centres. All participating
centres were tertiary-care institutions, including
academic, public, non-profit, and private centres, but
participants were recruited primarily from the community
through centre-specific strategies, including registries
from outpatient clinics and hospitals, existing cohort
studies, and outreach to community centres.

The Puerto Rico study centre was excluded from the
analytic population because essential protocol procedures
required for intervention implementation and efficacy
assessment could not be met, including the organisation
of participants into the protocol-defined intervention
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groups, concurrent initiation of the intervention groups,
and alignment between baseline cognitive assessments
and the start of the intervention. Therefore, all analyses
reported in this manuscript are based on participants
from 11 countries and 12 study centres.

Eligibility criteria were harmonised with the FINGER
and US POINTER trials.” Eligible individuals were aged
60-77 years, had a cardiovascular risk factors, ageing, and
dementia risk score of 6 or higher, and suboptimal
cognition (ie, mini-mental state examination z-score
between —1-5 and 0 SD or performance below age-
adjusted and education-adjusted means on the
Consortium to Establish a Registry for Alzheimer’s
Disease word list learning or delayed recall task). Exclusion
criteria included a previous diagnosis of dementia, major
neurological or psychiatric disorders, or clinical conditions
that contraindicate participation. Although the protocol
did not require a specific Clinical Dementia Rating (CDR)
score for eligibility, participants with a global CDR of 0.5
were eligible and were considered to have very mild
cognitive impairment-compatible status, consistent with
prior studies using CDR 0.5 to characterise very mild
impairment. Complete exclusion criteria are listed in
appendix 3 (p 15) and appendix 4 (p 50).

Randomisation and masking

After eligibility confirmation, participants were randomly
assigned (1:1) to receive either the systematic lifestyle
intervention (SLI) or the flexible lifestyle intervention
(FLI). The allocation sequence was generated centrally by
a computerised algorithm in REDCap. Eligible
participants were enrolled by local site investigators or
study coordinators after confirmation of eligibility. Group
assignment was obtained through REDCap by a study
coordinator of the local research team who was not
involved in outcome assessment. Randomisation was
stratified by the study centre to ensure balance and
implemented using permuted blocks of eight through a
secure, centralised, computerised system (REDCap).*
The randomisation sequence was hidden from personnel
with contact with participants. The trial was single-blind.
Given the behavioural nature of interventions,
participants and intervention staff were not masked to
group assignment; however, those who assessed
outcomes remained masked throughout the trial. Staff
involved in data management and statistical analyses
were unmasked to treatment assignment and outcomes.
Intervention staff were unmasked to group assignment,
but masked to outcome data. Personnel with different
masking conditions were instructed not to discuss
participant information across roles. Database access to
allocation and outcomes was restricted by role. The
success of masking was not formally assessed.

Procedures
Participants assigned to the SLI group received a
structured, multidomain programme delivered by

multidisciplinary teams over 24 months, in accordance
with a standardised protocol. Details on the cultural
adaptation and harmonisation procedures have been
described previously,* and harmonisation with FINGER
and US POINTER is also summarised in the protocol
(appendix 4 pp 21, 54). Participants were organised into
groups of ten individuals.® Over 2 years, participants
attended 38 team meetings, received 26 reinforcement
telephone contacts, and completed six individual health-
monitoring visits, with outcome assessments conducted
every 6 months (figure 1).

SLI included supervised physical activity 4 days per
week, with aerobic exercise (35 min per session),
resistance training (15 min twice a week), coordination
and balance training (15 min twice a week), and 5-min
warm-up or cool-down periods. Exercise intensity was
initially at 55-65% of maximum heart rate, increasing
to 70-80% after 6 months.

Dietary counselling was based on the Mediterranean-
Dietary Approaches to Stop Hypertension Intervention
for Neurodegenerative Delay (MIND) diet* and included
two individualised yearly consultations with a dietitian.
Participants completed weekly dietary logs and were
regularly contacted by nutritionists.

Cognitive training consisted of four 25-min weekly
sessions of computerised exercises delivered through
BrainHQ (Posit Science Corporation; San Francisco, CA,
USA). Tasks targeted processing speed, attention,
memory, and executive function, with difficulty
automatically adjusted to performance.

Cardiovascular risk management was addressed by
monitoring  blood pressure, bodyweight, waist
circumference, fasting glucose, glycated haemoglobin,
and lipid levels at baseline and every 6 months, with
reinforcement of guideline-based targets. Social
engagement was incorporated through the 38 in-person
team meetings described above, led by an interventionist.
Additional details are provided in the trial protocol
(appendix 4).

Participants in the FLI group attended four 1-h team
meetings over 24 months (one in year 1, three in year 2),
receiving  oral and  written  guideline-based
recommendations on diet, physical activity, cognitive or
social engagement, and cardiovascular risk management.
Outcome assessments were also conducted every
6 months in the FLI group.

Cognitive assessments were conducted at baseline and
at 6, 12, 18, and 24 months in participants from both
groups. The cognitive test battery included the free and
cued selective reminding test (FCSRT), logical memory
(story recall), Digit Span (forward, backward, and
sequencing), the digit symbol substitution test, category
fluency, phonological fluency, the Stroop Test, the
concept shifting test (CST), and the trail making test
(TMT).

Global and functional assessments were also conducted
every 6 months and included the Clinical Dementia
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Systematic lifestyle intervention

Physical exercise
Dietary counselling
Cognitive training

Cardiovascular risk management

Flexible lifestyle intervention

o

T
12

Time (months)

18

24

Systematic lifestyle intervention: participants attended 38 team meetings over 2 years, favouring a healthy lifestyle and social engagement

Physical exercise

4 days per week, including warm up
and cool down, coordination and
balance, stretching, strength training,
aerobic exercise, and relaxation

Dietary counselling

MIND diet-based dietary counselling,
supported by peer group sessions and
regular telephone follow-up with the
interventionist

Cognitive training
Computer-based training (BrainHQ),
four sessions per week (=25 min per
session), with adaptive difficulty,
supported by peer group sessions

Cardi ular risk g it
Clinical monitoring of diseases, risk
factors, and laboratory outcomes, with
guideline-based management and

periodic medical review

Flexible lifestyle intervention: participants attended four team meetings over 2 years and received guideline-based advice to support healthy lifestyle changes

Team meetings focused on psychoeducation on healthy lifestyle behaviours and provided general support to promote self-guided physical activity, a healthy diet,
cognitive engagement, and cardiovascular risk management

Figure 1: Design and components of the multidomain lifestyle intervention

Intervention timeline and components. Over 24 months, with assessments every 6 months, flexible lifestyle intervention provided general lifestyle guidance,
whereas systematic lifestyle intervention delivered a structured multidomain programme including physical exercise, MIND diet counselling, cognitive training
(BrainHQ), and cardiovascular risk management. Coloured bars indicate the duration of each component. MIND=Mediterranean-Dietary Approaches to Stop
Hypertension Intervention for Neurodegenerative Delay.

defined as the mean of three equally weighted domain-
specific composites assessing episodic memory, executive
function, and processing speed (appendix 3 p 16). Each test
score was standardised to z-scores using the baseline
sample mean and SD. Composite scores were restan-
dardised (mean of 0 and SD of 1). Cognitive assessments
were conducted at baseline and at 6, 12, 18, and 24 months.

Secondary outcomes included domain-specific cognitive
composites for episodic memory (logical memory
immediate and delayed recall), executive function (Digit
Span [forward, backward, and sequencing], TMT A and B,
Stroop Colour-Word Interference, phonological and
semantic verbal fluency, and the CST Condition C), and

Rating scale sum of boxes (CDR-SB) and the Lawton
Instrumental Activities of Daily Living scale.

Lifestyle measures were assessed every 6 months using
the International Physical Activity Questionnaire, the study
food frequency questionnaire, the MIND diet screener, and
the Cognitive Function Index. Additional computerised
cognitive assessments were performed at baseline,
12 months, and 24 months using BrainHQ (Posit Science
Corporation). Additional exploratory measures assessed
every 6 months are described in appendix 4 (p 53).

Furthermore, blood samples were collected and banked
every 6 months, and MRI was performed at baseline and
at 24 months. Detailed information can be found in

appendix 4 (p 55). processing speed (TMT A, Stroop Colour Naming, the
CST Condition A, and the digit symbol modalities test).
Outcomes The FCSRT was excluded from the global and the memory

composites owing to problems with test administration in
a subset of assessments (appendix 3 p 19; appendix 4
pp 85, 93).

The present manuscript reports the primary cognitive
outcome and the prespecified secondary cognitive
outcomes, and the prespecified clinical outcome
CDR-SB. Other prespecified secondary outcomes listed
in the protocol and SAP (these were computer-based
cognition, global or functional outcomes, and lifestyle-
related measures), will be reported in dedicated
subsequent analyses (appendix 4 p 53).

Primary outcomes were intervention feasibility and
intervention efficacy. Feasibility was evaluated using
measures selected from the RE-AIM framework:* ratio of
randomly assigned participants to participants assessed
for eligibility (Reach); percentage of group meeting
attendance  (Implementation); and percentage of
participants who completed outcome measures at each
evaluation (Maintenance). No formal binary success
thresholds were prespecified for these feasibility indicators.

Efficacy was measured as the change in the global
cognitive composite score over 2 years. The composite was

www.thelancet.com Published online July 13,2026 https://doi.org/10.1016/50140-6736(26)01278-X

Santiago, Chile (M Gutiérrez);
Instituto de Rehabilitacion
Cardiopulmonar, Universidad
René Favaloro, Buenos Aires,
Argentina (P ) Mora); Instituto
de Fisiologia, Biologia
Molecular y Neurociencias -
CONICET, Universidad de
Buenos Aires, Buenos Aires,
Argentina (R S Fernandez);
Research Department,
Universidad de Ciencias
Médicas, San José, Costa Rica
(S Ospina-Henao MD);
Gerontology, Centro de
Medicina Avanzada Dr Abel
Gonzalez, Santo Domingo,
Dominican Republic

(SY Montes MSc);
Administracion Nacional de
Educacién Publica, Direccién
General de Educacion Inicial y
Primaria, Montevideo, Uruguay
(S Santero BS); Neurology
Department, Hospital San Juan
de Dios, Caja Costarricense de
Seguro Social, San José,

Costa Rica

(S Josephy-Hernandez MD);
Nutrition Department,
Hospital Universitario Docente
Central de las Fuerzas Armadas,
Santo Domingo,

Dominican Republic

(Y A Mufioz MD); Department
NVS and Medical Unit Geriatric
Medicine, Karolinska Institute
and Karolinska University
Hospital, Solna, Sweden

(M Kivipelto PhD); Epstein
Family Alzheimer’s Therapeutic
Research Institute, University
of Southern California, San
Diego, San Diego, CA, USA
(Prof R Raman PhD); Wake
Forest University School of
Medicine, Winston-Salem, NC,
USA (Prof M A Espeland PhD,

L D Baker PhD); Medical and
Scientific Relations and
Medical Affairs Division,
Alzheimer’s Association,
Chicago, IL, USA

(H M Snyder PhD,

M C Carrillo PhD)

‘tDied on Sept 10, 2024
Correspondence to:

Dr Lucia Crivelli, Department of
Cognitive Neurology, Fleni,
1428 Buenos Aires, Argentina
Icrivelli@fleni.org.ar

See Online for appendices 3 and 4



Articles

Adverse events were assessed during visits or telephone
calls using standardised queries. Clinicians, masked to
intervention assignment, classified each adverse event by
severity and its relation to the interventions. Assessment
of adverse events was based on the current International
Council for Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use Good
Clinical Practice guideline. Severity was graded as mild
when symptoms were easily tolerated and did not interfere
with activities of daily living, and as moderate when
symptoms caused some limitation of usual activities.
Serious adverse events were defined as events that were
fatal, life-threatening, resulted in disability, required
hospitalisation, or prolonged a pre-existing hospitalisation.

Statistical analysis
The original sample size was defined for a 1-year
feasibility and efficacy study. Initial power considerations

1719 participants assessed for eligibility

654 not included
559 ineligible
452 did not meet inclusion criteria
107 did meet exclusion criteria*
59 general medical conditions
30 musculoskeletal disorders
24 psychiatric disorders
20 cardiovascular disease
9 neurological conditions
3illiteracy
2 respiratory conditions
2 participation in other RCT
95 declined to continue

v

| 1065 randomly assigned |

v

v

intervention group

539 assigned to systematic lifestyle

526 assigned to flexible lifestyle
intervention group

3did not initiate intervention

7 did not initiate intervention
2 participant withdrew 7 participant withdrew

1adverse event

A 4

A 4

536 initiated intervention

| | 519 initiated intervention

79 discontinued intervention

64 participant withdrew N 88 participant withdrew
15 adverse event 11 adverse event
3 died 5died

99 discontinued intervention

A 4

A 4

474 assessed at 6 months

460 assessed at 12 months
439 assessed at 18 months
457 assessed at 24 months

454 assessed at 6 months

415 assessed at 12 months
386 assessed at 18 months
420 assessed at 24 months

Figure 2: Trial profile

RCT=randomised controlled trial. *Participants could be excluded for more than one reason.

indicated that approximately 2000 participants would be
required to detect effects similar to those reported in the
original FINGER trial,” with 85% power and a two-sided
a of 0-05. Because LatAm-FINGERS was conceived as an
initial Latin American feasibility and implementation
study, the recruitment target was defined pragmatically
as 100 participants per participating centre, yielding an
intended sample size of approximately 1200 participants,
in line with methodological recommendations for pilot
and feasibility studies. The trial was subsequently
extended to 2 years, with 2-year efficacy incorporated as
an additional primary objective.

Analyses followed the intention-to-treat principle
within the analytic sample; participants were analysed
according to the assigned group, regardless of adherence.
The analytic sample included randomly assigned
participants from the 11 countries and 12 study centres
that implemented the protocol procedures required for
the present report. The Puerto Rico centre was excluded
because essential protocol procedures required for
intervention implementation and efficacy assessment
could not be met.

Longitudinal cognitive change was analysed using
linear mixed-effects models with random intercepts and
slopes. The dependent variable was the change from
baseline in the global cognitive composite score. Fixed
effects included intervention group, study centre, time,
and group-by-time interaction. The principal effect
estimate was the group-by-time interaction, interpreted
as the adjusted difference in annualised cognitive change
between groups. The primary estimand was the between-
group difference in the mean annual rate of change in
the global cognitive composite over 24 months, estimated
under the intention-to-treat principle within the analytic
sample. Because time was modelled in years, this effect
is expressed as standard deviation units per year of the
cognitive composite. To facilitate clinical interpretation,
we additionally report the model-derived between-group
difference at 24 months, obtained from the same linear
mixed-effects model using estimated marginal means at
the 24-month visit. This complementary estimate is
expressed in SD units of the corresponding cognitive
composite. Time was treated as a continuous variable
corresponding to scheduled assessment visits. Model fit
was assessed by comparing this model with other
specifications, including quadratic or higher-order time
terms, using likelihood ratio tests, which supported the
linear model as primary.

To account for attrition bias, we estimated stabilised
inverse probability weighting (IPW) for censoring using
logistic regression models with study participation as the
outcome and intervention assignment and baseline
demographic, clinical, and cognitive variables as
predictors of participation. We used IPW in the primary
and secondary outcome estimations. Multiple sensitivity
analyses evaluated robustness to outcome definition,
missing-data assumptions, temporal modelling, and
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model specification. Analyses were repeated using an
expanded memory composite (with FCSRT, initially
planned to be included), with adjustment for
administration-quality indicators. We also used complete-
case analyses and missing data imputation with multiple
imputation using chained equations, incorporating
baseline  demographic, clinical, and cognitive
characteristics. Since LatAm-FINGERS was initially
designed for 1 year, we tested for potential time-varying
intervention effects using spline models with a
prespecified knot at 1-year follow-up. Practice effects
were evaluated by adjusting models for the number of
cognitive assessments.

Domain-specific tests were secondary outcomes and
were analysed using the same model structure. CDR-SB
was analysed as a prespecified secondary clinical outcome
using the same linear mixed-effects model, restricted to
baseline, 12 months, and 24 months. Because of floor
effects and right-skewed scores, CDR-SB was log-
transformed [log(CDR-SB+1)]; untransformed analyses
were performed as sensitivity analyses. Subgroup
analyses assessed the consistency of the intervention
effect on the primary outcome by age, sex, education,
race and ethnicity, Dbaseline cognition, CDR,
cardiometabolic risk, depressive symptoms, and APOE
€4 carrier status (APOE €4 denotes apolipoprotein E &4
carrier status, indicating the presence of at least one &4
allele). Domain-specific and subgroup analyses were
considered exploratory and not adjusted for multiplicity.
Additional details are provided in appendix 3 (p 20). Tests
were two-sided with an o level of 5%. Analyses were
performed with R software, version 4.5.1.

Role of the funding source

LatAm-FINGERS was conceived and developed in
partnership with the funder. Two authors (HMS and
MCC), full-time employees of the funder, participated in
the study design, review, and approval of the manuscript.
The funder had no role in data collection, data analysis,
or data interpretation.

Results

Among 1719 individuals screened, the analytic sample
included 1065 randomly assigned participants from
11 countries and 12 centres after exclusion of the
Puerto Rico centre: 539 assigned to the SLI group and
526 assigned to the FLI group (figure 2). Participants
were enrolled between Oct 27, 2021, and July 7, 2023; the
last participant completed follow-up on Nov 7, 2025.
Overall, 877 completed the 24-month assessment (457 in
the SLI group and 420 in the FLI group).

We excluded 83 participants randomly assigned to
study groups at the Puerto Rico centre from all analyses
reported in this manuscript. The Puerto Rico centre was
unable to adhere to essential protocol procedures:
participants could not be organised into groups of ten,
intervals between baseline assessment and intervention

SLIgroup (n=539)  FLI group (n=526)

Sociodemographic characteristics

Age (years) 67-4 (4-6) 67-6 (4-8)
Sex

Female 397 (74%) 398 (76%)

Male 142 (26%) 128 (24%)
Education*

High school or less 199 (37%) 202 (38%)

College or more 340 (63%) 324 (62%)
Race and ethnicity

Mestizo (White-Indigenous mix) 313 (58%) 311 (59%)

White 147 (27%) 141 (27%)

Mulatto (White-Black mix) 39 (7%) 33 (6%)

Indigenous (Native American) 9 (2%) 5(1%)

Black 7 (1%) 11 (2%)

Mixed or other 13 (2%) 12 (2%)

Preferred not to say 11 (2%) 13 (2%)
Cardiovascular factors
BMI (kg/m?) 28.0 (4-6) 27-9 (4-4)
Systolic blood pressure (mm Hg) 129-1(17-4) 130-2 (17-2)
Haemoglobin (g/dL) 143 (1-6) 14-4(2-0)
Total cholesterol (mg/dL) 200-8 (46-7) 2014 (42-8)
Haemoglobin A, (%) 5.8 (0:6) 5.9 (1-0)
Cardiovascular riskt

Low 60 (11%) 57 (11%)

Medium 452 (84%) 432 (82%)

High 27 (5%) 37 (7%)
Clinical characteristics
MIND scoret 8:0(2:2) 7-8(2:3)
Physical activity level (IPAQ)§

Sedentary 32 (6%) 35 (7%)

Irregularly active 182 (34%) 184 (36%)

Active 64 (50%) 249 (48%)

Very active 51(10%) 46 (9%)
Mini-mental state examination 27-4 (1-7) 27-3(17)
Clinical dementia rating9l

0 414 (78%) 397 (77%)

05 114 (22%) 115 (22%)
Geriatric Depression Scale 2:9(2-9) 2:7(2-7)
APOE €4 carrier||

Carrier 106 (22%) 99 (22%)

Non-carrier 376 (78%) 353 (78%)

Data are n (%) or mean (SD). APOE=apolipoprotein E. DASH=dietary approaches to stop hypertension. FLI=flexible
lifestyle intervention. IPAQ=International Physical Activity Questionnaire. MIND=Mediterranean-DASH Intervention
for Neurodegenerative Delay. SLI=systematic lifestyle intervention. *Education was categorised based on completed
years of formal schooling: high school or less (1-12 years) and college or more (213 years). tCardiovascular disease risk
was estimated using the Framingham Risk Score to identify low (<10%), medium (10-20%), and high (>20%) risk,
based on D’Agostino and colleagues.” MIND score refers to adherence to the Mediterranean-DASH Intervention for
Neurodegenerative Delay diet. SIPAQ is categorised as sedentary, irregularly active, active, or very active. Physical
activity data were available for 529 participants in the SLI group and 514 participants in the FLI group; percentages are
calculated using these available-data denominators. §[Clinical dementia rating data were available for 528 participants
in the SLI group and 512 participants in the FLI group; percentages are calculated using these available-data
denominators. || APOE €4 denotes apolipoprotein E €4 carrier status, indicating the presence of at least one €4 allele.
Genotyping data were available for 482 participants in the SLI group and 452 participants in the FLI group;
percentages are calculated using these available-data denominators.

Table 1: Baseline characteristics of participants by intervention group (n=1065)
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initiation varied across groups, and the intervention
groups were not initiated concurrently. Because these
deviations affected core aspects of trial implementation
and the interpretability of data from that centre, the
Puerto Rico centre was excluded as a whole from the
analytic population. This decision was made by the
Steering Committee before treatment unblinding and
before the primary efficacy analyses. Feasibility indicators
reported here were calculated for the 11 countries and
12 centres included in the analytic population. The
Puerto Rico centre was not included in these quantitative
indicators because essential protocol procedures could
not be implemented as intended.

Baseline sociodemographic and clinical characteristics
and cognitive performance were similar between
intervention groups (table 1; appendix 3 p 24).” Mean age
was 67-5 years (SD 4-7); 795 (75%) of 1065 participants
were women and 270 (25%) men. Self-reported race and
ethnicity were: 624 (59%) Mestizo, 288 (27%) White,
72 (7%) Mulatto, 25 (2%) Mixed or other, 18 (2%) Black,
14 (1%) Indigenous, and 24 (2%) did not report race or
ethnicity. Overall, 401 (38%) had a high school education
or less.

A Global cognition B Episodic memory
1-00 Intervention group 7
g p<0-0001 —- sl p<0-0001
+= -@- FLI
‘éﬁ o 0757 1
=]
S 7
8 £
£
S ®©
22 025+ -
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0 T T T 1 T T T 1
C Executive function D Processing speed
0-25 B
£ p=0-006 p=0-020
= 0-20 B
b
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£ % o015+ -
s
g2
g_ 7& 0-10 -
S 3
S 005+ g
U
=
0 T T T l T T T l
Baseline 6 12 18 24 Baseline 6 12 18 24
Time (months) Time (months)
Total number | Baseline 6 months 12 months 18 months 24 months
SLI group 539 474 460 439 457
FLI group 526 454 415 386 420

Figure 3: Change from baseline in global and domain-specific cognitive composite scores during the 2 years

of interventions

Mean change from baseline for the primary outcome and secondary outcomes was estimated using linear mixed-
effects models with random intercept and slopes. Models included fixed effects for the intervention groups, study
centre, time, and the group-by-time interaction. The primary effect estimate was the group-by-time interaction,
representing the adjusted between-group difference in annualised cognitive change. Cognitive composite Z-scores
were standardised to have an SD of 1. Higher values indicate performance improvement relative to baseline. Error
bars represent standard errors. FLI=flexible lifestyle intervention. SLI=systematic lifestyle intervention.

Regarding  feasibility = outcomes,  recruitment
effectiveness (Reach) was 62-0% (1065 participants
randomly assigned, divided by 1719 assessed for
eligibility). Mean adherence to the SLI group
(Implementation), assessed by attendance at SLI team
meetings, was 71-6% over the entire trial. Frequencies of
complete cognitive outcomes data (Maintenance)
were 87-9% at 6 months, 85-3% at 12 months, 81-4% at
18 months, and 84-8% at 24 months in the SLI group,
and 86-3% at 6 months, 78-9% at 12 months, 73-4% at
18 months, and 79-8% at 24 months in the FLI group.

Adherence differed by sex, with women showing
higher adherence levels than men (appendix 3 p 25). No
significant  differences were observed for other
sociodemographic variables. Preliminary results on
component-specific adherence to physical exercise,
dietary counselling, cognitive training, and cardiovascular
risk management are reported in appendix 3 (p 26). More
than half of SLI participants completed at least 50% of
recorded activities for cardiovascular risk management
(451[83-7%)] of 539), physical exercise (342 [63-3%]), and
dietary counselling (292 [54-2%]). For cognitive training,
80% of participants had some recorded participation,
although adherence was more often partial. The 2-year
dropout rate was lower in the SLI group (82 [15-2%]
participants) than in the FLI group (106 [20-2%];
p=0-042; appendix 3 p 27). Dropout characteristics are
shown in appendix 3 (pp 27-29).

Global cognitive composite scores increased over time
in both groups, with a mean annual change of 0-31 SD
(95% CI 0-28 to 0-34) per year in the SLI group and
0-20 SD (0-17 to 0-23) per year in the FLI group, yielding
a mean between-group difference of 0-11 SD per year
(0-06 to 0-15; p<0-0001; figure 3; appendix 3 p 32). To
facilitate clinical interpretation, this annualised between-
group difference corresponded to approximately 55%
greater annual improvement in global cognition in the
SLI group than in the FLI group, calculated as
([0-31-0-20)/0-20] 100), where 0-31 and 0-20 represent
the annualised model-estimated changes in SD units for
the SLI and FLI groups, respectively. The model-derived
estimated between-group difference at 24 months was
0-25 SD wunits (95% CI 0-10 to 0-39; p=0-0002),
favouring SLI.

Prespecified secondary outcomes were then examined,
including domain-specific cognitive composites and
available clinical outcomes. Analyses of secondary
cognitive outcomes showed greater improvement in
episodic memory in the SLI group than in the FLI group
during the 2-year intervention, with a between-group
difference of 0-14 SD per year (95% CI 0-07 to 0-21;
p<0-0001; figure 3; appendix 3 p 32). Executive function
also improved, with a between-group difference of 0-04 SD
per year (0-01 to 0-07; p=0-006). Processing speed showed
a similar pattern, with a between-group difference of
0-04 SD per year (0-01 to 0-08; p=0-020), favouring SLI
(appendix 3 p 32; figure 3). Model-derived between-group
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SLI group Mean change per year FLI group Mean change per year Adjusted difference p value Pinteraction
(n=539) in SD (95% Cl) (n=526) in SD (95% Cl) (95%Cl)

Age (years)
<70 362 0-33(0-29 t0 0-37) 338 0-24(0-20t0 0-28) [—— 0-10 (0-04 to 0-15) 0-001 0-647
>70 177 0-25 (020 to 0-31) 188 0-14 (009 t0 0-19) —a— 0-12 (0-04 t0 0-19) 0003
Sex
Male 142 0-22 (0-16 to 0-28) 128 0-22 (016 t0 0-29) —— ~0:00 (~0-09 to 0-08) 0-943 0004
Female 397 0-34 (0300 0-37) 398 0-19 (0-15t0 0-23) —— 0-14 (0-09 to 0-20) <0-0001
Education
High school or less 199 0-27(0-22t0 0-32) 202 0-16 (0-10 to 0-21) C—a— 0-12 (0-04 t0 0-19) 0-002 0758
College or more 340 0-33(0-29t0 0-36) 324 0-22 (0-18 to 0-28) —a— 0-10 (0-05 to 0-16) <0-0001
Race and ethnicity
Mestizo + Native American 322 0-31(0-27to 0-35) 316 0-17 (0-13to 0-21) E —a— 0-14 (0-08 to 0-19) <0-0001 0236
Mulato+Black 46 0-29 (0-18 to 0-39) 44 0-14 (0-02 to 0-26) h—.—! 0-15 (-0-01 to 0-30) 0-063
White 147 0-32 (026 t0 0-38) 141 0-27 (0-21t0 0-34) »—-—u 0-05 (~0-04 to 0-14) 0-269
Baseline cognition
Low cognition 269 0-30 (026 t0 0-34) 264 0-22 (0-17t0 0-27) i 0-08 (0-02t0 0-14) 0-01 0204
High cognition 270 0-31(0-27 to 0-36) 262 0-18 (0-13t0 0-22) i 0-14 (0-07 to 0-20) <0-0001
Clinical dementia rating é
CDR=05 114 0-20 (013 t0 0-26) 115 0-10 (0-03 t0 0-17) |—.—| 0-10 (0-01, 0-20) 0-033 0784
CDR=0 414 0-34(0-31t0 0-37) 397 0-22 (0-19 to 0-26) : - 0-12 (0-07, 0-17) <0-0001
Cardiovascular risk
High 220 0-26 (0-21t0 0-31) 247 018 (0-13t0 0-22) —— 0-08 (0-02 to 0-15) 0-013 0-464
Low 319 0-34 (0-30t0 0-38) 279 0-22 (018 10 0-27) [ S—— 0-12 (0-06 to 0-18) <0-0001
Depressive symptoms
High 129 0-32 (0:28t0 0-35) 102 0-20 (0-16 to 0-23) — 0-12 (0-07 to 0-17) <0.0001  0-209
Low 410 027 (020 t0 0-33) 424 0-21(0-14 t0 0-29) — 0-05 (-0-05 to 0-15) 0298
APOE €4 status
Carrier 106 0-31(0-25t0 0-38) 99 0-20 (0-13t0 0-26) —— 0-12 (0-03 to 0-21) 0-010 0536
Non-carrier 376 0-32 (0280 0-35) 353 0-23 (019 t0 0-27) pa— 0-09 (0-04 to 0-13) 0-001

T

I T T 1
-0-10 0 010 020 030
Adjusted difference (95% Cl)

+— —>

Favours FLI Favours SLI

Figure 4: Estimated mean annual changes in the global cognitive function composite in the SLI and FLI groups by subgroups

Values are mean annual changes (with 95% Cl) estimated from stratified analyses by prespecified subgroups using linear mixed-effects models with random intercepts and slopes and inverse
probability weighting for censoring. p values for the triple interaction were derived from models including subgroup x intervention x time. Cardiovascular risk was estimated with the Framingham Risk
Score and categorised as low, medium, or high according to specific thresholds. Depressive symptoms were assessed with the Geriatric Depression Scale (range 0-15); scores of 5 or higher were used to
indicate clinically relevant depressive symptoms, consistent with established cutoffs in community-dwelling older populations. APOE €4 denotes apolipoprotein E €4 carrier status, indicating the
presence of at least one €4 allele. APOE=apolipoprotein E. CDR=Clinical Dementia Rating. FLI=flexible lifestyle intervention. SLI=systematic lifestyle intervention.

differences at 24 months for the global and domain-specific
cognitive composites are shown in appendix 3 (p 35).

CDR-SB data were available for 1040 participants.
CDR-SB scores showed small increases over time in both
groups. The mean annual change was 0-02 log-units per
year in the SLI group (95% CI —0-00 to 0-03) and
0-03 log-units per year in the FLI group (0-01 to 0-05),
with  no  significant  between-group  difference
(—0-01log-units per year, 95% CI -0-04 to 0-01; p=0-288).
Results using untransformed CDR-SB scores were
consistent with the primary analysis (appendix 3 pp 33, 43).

Detailed sensitivity analyses for cognitive outcomes,
including piecewise linear mixed-effects models
estimating changes at year 1 and year 2, models
accounting for practice effects, multiple imputation,
inclusion of the FCSRT, categorical time, complete-case
analyses, and adjustment for baseline age, are presented
in appendix 3 (pp 36-42).

Exploratory subgroup analyses suggested a potential
interaction by sex (p=0-004 for interaction; figure 4), with a
greater estimated benefit of SLI than FLI among women
(difference 0-14 SD per year; 95% CI 0-09 to 0-20;
p<0-0001) and no clear between-group difference among
men (0-00 SD per year; 95% CI —0-09 to 0-08; p=0-943).
However, these subgroup analyses were not adjusted for
multiplicity and should be interpreted cautiously. No clear
evidence of heterogeneity was observed by age, education,
race and ethnicity, baseline cognition, cardiovascular risk,
depressive symptoms, or APOE ¢4 status (figure 4).

Overall, 478 adverse events were reported (412 in the
SLI group and 66 events in the FLI group; table 2). A total
of 24 (2%) adverse events were considered related to
interventions (23 [2%] in 539 participants in the SLI
group and one [<1%] in 526 participants in the FLI
group). The most common adverse events were
musculoskeletal symptoms (113 [21%] events in the SLI
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Total SLI group FLI group p value
(n=1065)  (n=539) (n=526)

Adverse events* 478 412 66 <0-0001
Participants with =1 adverse event 279 (26%) 221 (41%) 58 (11%) <0-0001
Intervention-related adverse events* 24 (2%) 23 (4%) 1(<1%) <0-0001
Most common adverse events*f

Musculoskeletal symptoms 126 (12%) 113 (21%) 13 (2%) <0-0001
Upper respiratory infections 51 (5%) 50 (9%) 1(<1%) <0-0001
COVID-19 infection 31 (3%) 31(6%) 0 <0-0001
Cancer 24 (2%) 14 (3%) 10 (2%) 0-44
Bone fracture 23 (2%) 18 3%) 5 (1%) 0-010
Fall 22 (2%) 16 (3%) 6 (1%) 0-036
Mental disorders 17 2%) 13 (2%) 4 (1%) 0-048
Gastrointestinal symptoms 16 2%) 15 (3%) 1(<1%) 0-0005
Asthma or bronchitis 13 (1%) 13 (2%) 0 0-0002
Inguinal hernia 9 (1%) 8 (1%) 1(<1%) 0-038

Serious adverse events 74 (7%) 50 (9%) 24 (5%) 0-002
Death 8 (1%) 3(1%) 5 (1%) 0-50
Disability 14 (1%) 9 (2%) 5 (1%) 0-42
Hospitalisation 51 (5%) 38 (7%) 13 (2%) 0-005
Life-threatening 1(<1%) 0 1(<1%) 0-49
Intervention-related serious adverse event* 0 0 0 1.00

Data are number of events (%). Percentages were calculated using the number of randomly assigned participants who
initiated the interventions in the denominator. p values were calculated using ¥’ test or Fisher’s exact test when any
observed cell count was <5 events. FLI=flexible lifestyle intervention. SLI=systematic lifestyle intervention.

*A participant could have more than one event. TTen most commonly reported adverse events. $Serious adverse
events were events that resulted in death, disability, hospitalisation, or were life-threatening.

Table 2: Adverse events during the clinical trial period

10

group, 13 [2%] in the FLI group), upper respiratory
infections (50 [9%)] events in the SLI group, one [<1%] in
the FLI group), and COVID-19 infection (31 [6%)] events
in the SLI group, none in the FLI group). 74 serious
adverse events were reported (50 [9%] in the SLI group
and 24 [5%)] in the FLI group), and none were considered
related to the interventions (table 2).

Discussion
In a large cohort of older adults at high risk of cognitive
decline, a culturally adapted multidomain lifestyle
intervention was feasible, with implementation,
adherence, and retention achieved in 11 of 12 participating
countries. Participants assigned to SLI showed greater
improvement in global cognitive performance over
2 years than those assigned to FLI. Cognitive benefits of
SLI also extended to episodic memory, executive
function, and processing speed. SLI effects were
generally consistent across key demographic and clinical
subgroups, supporting the potential generalisability of
this approach in diverse at-risk populations.
LatAm-FINGERS showed that a multidomain lifestyle
intervention was feasible across heterogeneous cultural
and socioeconomic contexts in Latin America.
Recruitment was high, adherence was moderate, and
retention remained robust over 2 years. These indicators
are acceptable for complex behavioural interventions

within established RE-AIM implementation frameworks
and guidance for feasibility trials.*

The SLI cognitive benefits were observed across all
domains, with the largest between-group difference in
episodic memory, followed by executive function and
processing speed. Although no established minimal
clinically important difference has been defined for the
LatAm-FINGERS global cognitive composite, the
approximately 55% greater annual improvement observed
with SLI suggests a potentially meaningful cognitive
benefit at the group level. Individual-level clinical
interpretation, however, remains limited and should be
addressed in future studies linking cognitive composite
changes to functional and clinical outcomes. CDR-SB
trajectories did not differ significantly between groups,
although the direction of change was consistent with the
primary cognitive outcome; these findings should be
interpreted cautiously given the low CDR-SB scores and
potential floor effects in this at-risk population without
dementia.

These findings align with the positive results reported in
FINGER® and US POINTER trials.® However, the
magnitude of the effect on the global composite in our
study was greater, and we also identified improvements in
memory and processing speed, which were not observed
in the US POINTER trial and were present, although of
smaller magnitude, in FINGER. Differences in study
populations, intervention delivery, comparator conditions,
and outcome measurement might partly explain these
cross-trial  differences. The LatAm-FINGERS cohort
included participants with substantial cardiometabolic and
socioeconomic vulnerability, which could plausibly
increase the potential for benefit from multidomain risk-
reduction strategies. However, subgroup analyses did not
show clear heterogeneity of intervention effects by baseline
cognition, education, or cardiovascular risk. Therefore,
these factors should be considered plausible population-
level explanations for cross-trial differences rather than
confirmed moderators of treatment response within
LatAm-FINGERS. These cross-trial comparisons should
be interpreted cautiously, as cognitive composites were
derived from partly overlapping neuropsychological
batteries. For instance, the episodic memory composite in
US POINTER included the Visual Paired Associates test,
which was not administered in LatAm-FINGERS; such
differences in composite composition might have
influenced the magnitude of domain-level effects.

Cognitive scores increased over time in both
intervention groups. Part of this shared improvement
might reflect practice effects from repeated exposure to
the cognitive battery, a common feature of longitudinal
neuropsychological assessment. However, because both
groups followed identical assessment schedules, practice
effects would be expected to affect both groups equally
and cannot account for the between-group difference.
The randomised design ensures that the between-group
comparison is not confounded by shared sources of
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improvement. This interpretation is further supported
by sensitivity analyses adjusting for the number of
previous cognitive assessments, which yielded results
consistent with the primary analysis.

The mechanisms underlying the cognitive benefits are
likely multifactorial. Physical activity might improve
cerebrovascular function” and neurotrophic signalling,
while dietary improvements and vascular risk monitoring
might enhance cardiometabolic control.* Cognitive
training and social engagement might support neural
plasticity” and cognitive reserve.” Together, these
components might produce synergistic effects on brain
health.

Exploratory subgroup analyses did not show clear
evidence of heterogeneity across most demographic and
clinical characteristics. A potential interaction by sex was
observed, with a smaller estimated intervention effect
among men than among women. However, this finding
should be interpreted cautiously because subgroup
analyses were not adjusted for multiplicity and men
represented a smaller proportion of the sample. Lower
adherence to the SLI among men might have contributed
to the attenuated estimate in this subgroup, but this
interpretation remains hypothesis-generating and
requires further investigation.

The intervention displayed acceptable safety. Adverse
event frequency was higher in the SLI group, likely
reflecting greater exposure to physical activity and more
contact with study teams, rather than intervention-related
harm. Serious adverse events were infrequent, and none
were related to the intervention, supporting the safety of
the interventions in this population.

This study has several limitations. First, the
generalisability of the findings might be limited by the
use of eligibility criteria designed to identify individuals
at risk of cognitive decline and by the requirement that
participants engage in an intensive, time-consuming
intervention trial. In addition, eligibility did not include
Alzheimer’s disease biomarkers; therefore, the present
analyses cannot determine whether participants with
preclinical or prodromal Alzheimer’s disease respond
differently to the intervention. Planned biomarker
analyses will be important to assess whether intervention
effects vary according to underlying Alzheimer’s disease
pathology. Second, although the original protocol
included both feasibility and efficacy objectives, the
sample size was defined primarily to evaluate feasibility
and implementation across participating centres, rather
than to provide a definitive efficacy trial. The subsequent
2-year extension strengthened the longitudinal
assessment of cognitive trajectories, but the efficacy
findings should still be interpreted in the context of the
original feasibility-focused sample size rationale. Third,
the FCSRT was excluded from the analyses due to
administration errors; however, sensitivity analyses with
correctly administered tests yielded results consistent
with primary and secondary analyses. Fourth, the FLI

group did not serve as a true non-intervention control.
Finally, the exclusion of the Puerto Rico centre is both an
important feasibility finding and a limitation of the
analytic sample. The centre was excluded because
essential intervention procedures could not be
implemented as intended, which limits full geographical
representation of the original 12-country initiative and
might affect generalisability to all planned centres.
However, the analytic sample still included 11 countries
and 12 centres with substantial socioeconomic, cultural,
educational, and health-system heterogeneity. Future
multinational implementation studies should incorporate
earlier real-time monitoring, predefined centre-readiness
criteria, and escalation procedures when core intervention
procedures cannot be implemented.

In conclusion, the LatAm-FINGERS study demonstrated
that a systematic multidomain lifestyle intervention could
lead to a greater cognitive improvement over 2 years than
could a flexible intervention among older adults at high
risk of cognitive decline. These findings extend evidence
that such multidomain lifetime interventions can be
effectively implemented and produce measurable
cognitive benefits across diverse populations and settings.
Given the rapidly increasing burden of dementia in
LMICs, these results support multidomain lifestyle
interventions as feasible and potentially scalable strategies
for reducing cognitive decline risk.
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