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Abstract

INTRODUCTION: Leveraging the nonmonolithic structure of Latin America, which

represents a large variability in social determinants of health (SDoH) and high levels of

genetic admixture, we aim to evaluate the relative contributions of SDoH and genetic

ancestry in predicting dementia prevalence in Latin American populations.

METHODS: Community-dwelling participants aged 65 and older (N = 3808) from

Cuba, Dominican Republic, Mexico, and Peru completed the 10/66 protocol assess-

ments. Dementia was diagnosed using the cross-culturally validated 10/66 algorithm.

Multivariate linear regression models adjusted for SDoH were used in the main

analysis. This study used cross-sectional data from the 1066 population-based study.
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RESULTS: Individuals with higher proportions of Native American (>70%) and African

American (>70%) ancestry were more likely to exhibit factors contributing to worse

SDoH, such as lower educational levels (p < 0.001), lower socioeconomic status

(p < 0.001), and higher frequency of vascular risk factors (p < 0.001). After adjust-

ing for measures of SDoH, there was no association between ancestry proportion and

dementia probability, and ancestry proportions no longer significantly accounted for

the variance in cognitive performance (African predominant p = 0.31 [-0.19, 0.59] and

Native predominant p= 0.74 [-0.24, 0.33]).

DISCUSSION: The findings suggest that social and environmental factors play a more

crucial role than genetic ancestry in predicting dementia prevalence in Latin Ameri-

can populations. This underscores the need for public health strategies and policies

that address these social determinants to effectively reduce dementia risk in these

communities.

KEYWORDS

ancestry, dementia, Latinos, prevalence, risk factors, social determinants of health

Highlights

∙ Countries in LatinAmerica express a large variability in social determinants of health

and levels of admixture.

∙ After adjustment for downstream societal factors linked to SDoH, genetic ancestry

shows no link to dementia.

∙ Population ancestry profiles alone do not influence cognitive performance.

∙ SDoH are key drivers of racial disparities in dementia and cognitive performance.

1 BACKGROUND

Alzheimer’s disease and related dementias (ADRD) disproportion-

ately affect racial and ethnic minorities.1–3 Recent studies show a

rapid increase in dementia rates among Latinos compared to non-

Latinowhite.4 Approximately 12%of older Latino adults are diagnosed

with Alzheimer’s dementia (AD), representing the fastest-growing pro-

portion of AD cases among different ethnic groups in the United

States.2,5–8 Furthermore, existing differences in the prevalence of

AD, age at onset, clinical presentation, and disease progression

among Latino subgroups (e.g., Caribbean Hispanics vs. Non-Caribbean

Hispanics) suggest greater disease heterogeneity within the Latino

community.9,10 Despite these differences, research studies exploring

the main drivers for AD disparities in Latinos relative to non-Latino

whites andwithin Latino subgroups are still limited.

“Latino” serves as an umbrella term that encompasses a diverse

range of geographic and ethnic backgrounds, largely reflective of the

rich cultural, linguistic, and historical diversity found in Latin America.

This region, unlike areas with more homogeneous structures, show-

cases a complex tapestry of cultures resulting from centuries of inter-

actions among Indigenous, European, and African populations. Latin

American populations, formed through genetic admixture of ances-

tral populations from Africa, the Americas, and Europe11–13 represent

the world’s largest admixed groups, showcasing extensive genetic and

phenotypic diversity.14,15

Latin American countries also share experiences related to colonial-

ism, social stratification, and evolving national identities. The impact of

colonialism and the legacy of caste systems have contributed to per-

sistent social inequalities and discrimination, influencing the region’s

social determinants of health (SDoH). These disparities can manifest

in various forms, including unequal access to education, employment,

and healthcare, as well as systemic racism. This extensive diversity is

key to understanding the significant heterogeneity in disease patterns

observed among Latino populations. Moreover, this context provides a

framework for amore nuanced analysis of how social, cultural, and eco-

nomic factors contribute to health disparities, including conditions like

dementia and cognitive decline.

Given the vast diversity and complex historical legacies within Latin

American communities, it is crucial to dissect specific factors contribut-

ing to differences in ADRD in Latinos, including genetic admixture,

cultural diversity, and various SDoH. However, race/ethnicity corre-

lates with both genetic ancestry and socioeconomic factors, which

complicates efforts to better explore the influence of biological (e.g.,

genetic admixture) versus environmental interactions and SDoH.16,17
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Quantitative admixture proportions are a more accurate and reliable

measure of individual genetic ancestry and allow to separate effects

of genetic admixture and SDoH attributable to ethnic differences.18

Previous studies of genetic ancestry and dementia have not system-

atically controlled for SDoH, which are significant confounders and a

major threat to study validity and findings.19 Understanding the rela-

tive importance of biological and social causes of disparities is critical

for proposing effective interventions to reduce these disparities.

Overall, modern Latin American populations offer an optimal set-

ting to examine the interplay between genetic ancestry and SDoH

on dementia prevalence. Their unique combination of high admix-

ture and existing social disparities creates a unique opportunity to

test the relative contribution of SDoH and genetic ancestry to ADRD

within Latinos. By focusing on Latin America, researchers can bet-

ter understand the unique challenges and opportunities within this

diverse region, providing a more accurate framework for studies and

interventions.

In this study, we take advantage of the remarkable diversity in

genetic ancestry that exists among Latino populations to assess if this

variation may, in part, explain racial/ethnic differences in disease risk

after controlling for SDoH. The present study uses genetic ancestry

to describe the population(s) from which an individual’s recent biolog-

ical ancestors originated, as reflected in the DNA inherited from those

ancestors. It is not our intent to define groups according to race, as

race is self-described and reflects a social construct primarily defined

by physical characteristics and shaped by geographic, cultural, and

sociopolitical forces.20–22 Also, although our participants have a Latino

origin (ethnicity),23,24 we recognize the diversity in cultural origin and

background traditions of Latino populations.

We used data collected through the 10/66 population-based

study25,26 to estimate the prevalence of dementia and cognitive

impairment according to genetic ancestry in a population-based study.

In addition, we sought to examine the impact of genetic ancestry on

cognitive performance after controlling for sociodemographic, health

and social disparities. The present research features a regional, mul-

ticenter study using the same protocols and diagnostic assessments

from four Latin American (LatAm) countries.

2 METHODS

2.1 Setting and study participants

The primary analyses in this study included data from the 10/66 study,

a population-based study focused on community-dwelling participants

aged 65 years and older.25,26 The 10/66 study is a multinational

research initiative with the goal of providing comprehensive evidence

on dementia prevalence and incidence in low- and middle-income

countries (LMIC). The 10/66 cohort comprises adults aged 65 years

and over living in 9 LMICs (India, China, Nigeria, Cuba, Dominican

Republic, Brazil, Venezuela, Mexico and Peru).27 These sites were

selected purposively to maximize their accessibility and relationship

with local research groups and stakeholders.26 While four countries

(China, India, Peru, and Mexico) included separate urban and rural

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the literature

using traditional (e.g., PubMed) sources to explore how

social determinants of health (SDoH) compare to genetic

ancestry in predicting dementia risk among Latin Amer-

ican populations. There are no epidemiological studies

exploring the relative contributions of SDoH and genetic

ancestry in predicting dementia risk in Latin American

populations.

2. Interpretation: This cohort study found that social deter-

minants of health, rather than genetic ancestry, signifi-

cantly predict dementia risk in Latin American popula-

tions. Adjusting for social determinants of health signifi-

cantly reduces the apparent influence of genetic ancestry

on dementia risk.

3. Future directions: The findings emphasize the greater

importance of social and environmental factors over

genetic predispositions in addressing dementia risk, sug-

gesting a need for public health strategies and policies

that focus on these determinants in Latin American com-

munities.

catchment sites, the remaining five countries included data from urban

areas only.27 The rural sites were remote areas with low population

density and an agricultural lifestyle, whereas urban sites were areas

with low or mixed socioeconomic status households (areas that were

predominantly middle-class or high-income earners were excluded).27

The sample size calculations for each country have been reported in

the 10/66 study protocol.27 Eligible participants were identified by

door-knocking all households in the catchment area.26

The 10/66 study’s broader aim is to guide the development and

implementation of policies for enhancing the health and social well-

being of older individuals in these regions. It takes an innovative

approach to dementia research in LMIC by introducing the 10/66

Dementia Diagnosis to address challenges in diagnosing dementia

among older individuals with limited education.27,28 The studies also

employ standardized protocols across all sites to ensure consis-

tency and reliability in the research process. In summary, participants

received an assessment lasting three hours, including a participant

interview, physical examination, cognitive assessment, blood draw, and

informant interview.27 Genetic ancestry data were specifically col-

lected in four Latin American countries: Cuba, theDominican Republic,

Mexico, and Peru.

For this study,weused cross-sectional data from thebaseline survey

(Wave 1) of the 10/66 project and included participants from Domini-

canRepublic,Mexico, andPeru, forwhomgenetic ancestry information

was available. Genetic data sampling in Cuba was selectively gath-

ered due to budgetary limitations. Consistent with the Cuban cohort’s

established dementia prevalence of 11.4%,10 we retained a random

sample of participants without dementia and employed a two-stage
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stratified random sampling method to select 45 (11.4% of samples)

individuals with dementia in the 10/66 study. Stratification crite-

ria encompassed gender, educational level, and multimorbidity. This

method aimed to attenuate selection bias, ensuring that the sample

closely mirrored the demographic structure of the Cuban popula-

tion (refer to Supplemental Material Table 1). In primary analyses, we

pooled respondents across the four 10/66 sites to increase statistical

power.

Written informed consent was obtained from all participants and

their study partners. Local institutional review boards and the King’s

College London Research Ethics Committee approved this project. The

full protocol for the 10/66 population-based surveys is available in

open-access publications.26,27

2.2 Measures

The 10/66 protocols included, but were not limited to: a cogni-

tive assessment, a structured interview of geriatric mental status,

sociodemographic data and risk factors for dementia, a full neuro-

logical disease assessment, and a physical and neurological exam. All

interviewers and field examiners received uniform and standardized

training in Spanish language by qualified clinicians. Full details are

available elsewhere.25 The measures directly related to the present

analyses are described below.

2.2.1 Cognitive performance and dementia status

Dementia was diagnosed using the cross-culturally validated 10/66

dementia diagnosis algorithm, for which strong concurrent and pre-

dictive validity has been demonstrated.28,29 Dementia diagnosis was

established following: (i) a structured clinical interview; (ii) a cogni-

tive test battery, including (a) the Community Screening Instrument

for Dementia (CSI-D),30 (b) a verbal fluency task, and (c) the modified

Consortium to Establish a Registry for Alzheimer’s Disease (CERAD)

10-word list learning task with delayed recall31; and (iii) an informant

interview (CSI-D)30 for evidence of cognitive and functional decline.

The Clinical Dementia Rating® (CDR®)32 scale was used to define

dementia severity.

2.2.2 Covariates

Age was ascertained using documented age, or an event calendar

provided by participant or informant report. To evaluate the impact

of social disparities on dementia and cognitive function, we included

educational attainment, gender, socioeconomic status (SES), place of

residence (urban vs. rural), and multimorbidity as covariates in our

analysis. Gender was assessed according to the participant’s self-

report. We categorized educational attainment as: (1) no education,

(2) some education but not completed primary school, (3) completed

primary school, (4) completed secondary school, (5) completed ter-

tiary education (college) or above. Socioeconomic status was assessed

according to the number of reported household assets (motor vehicles;

television; refrigerator and/or freezer; water and electrical utilities;

telephone; plumbed toilet; plumbed bathroom). Participants were also

asked to disclose whether they received income from an occupational

or government pension. Country of residence and urban versus rural

region were also included as covariates. Multimorbidity was defined

as the presence of two or more of the following diseases: depression,

heart disease, arthritis, diabetes, respiratory disease, stroke, and/or

hypertension. These covariates reflect different aspects of SDoH, pro-

viding a comprehensive framework for understanding their influence

on health outcomes. To avoid possible collinearity in the analysis,

dementia was not included in themultimorbidity variable.

2.2.3 Assessment of genetic ancestry

Global genetic ancestry data was available only in a subsample

of the 10/66 study (3808/11613). Individual admixture propor-

tions (African/European/Native American) were determined using

sixty highly informative ancestry-informative markers. These mark-

ers have been shown to be sufficient to estimate three-way indi-

vidual admixture proportions with a standard error of less than

0.1.33–35 The ADMIXMAP program36,37 (http://homepages.ed.ac.uk/

pmckeigu/admixmap/) was run with K = 3 corresponding to the

three ancestral continental population groups: African, European, and

Native American. The ADMIXMAP results were used to generate

individual ancestry proportion contribution from each of the three

continental ancestry groups. Genotyping was performed by KBio-

sciences (http://kbioscience.co.uk), using the KASPar chemistry allele-

specific polymerase chain reaction SNP genotyping system (http://

www.kbioscience.co.uk/genotyping/genotyping_chemistry.htm).

Using genetic ancestry proportions, we further classified the study

sample into three predominant genetic ancestry categories: predomi-

nantAfrican ancestry (when the proportion ofAfrican genetic ancestry

exceeds 70%), predominant European ancestry (when the proportion

ofEuropeanancestry exceeds70%), andpredominantNativeAmerican

ancestry (when the proportion of Native American ancestry surpasses

70%). The 70% cutoff is a commonly used threshold in studies exam-

ining genetic ancestry and related health outcomes. This approach is

particularly useful in regions with high levels of genetic admixture, as

it balances the need for specificity with inclusivity. In our study, the

70%cut-off is designed to capture individualswhopredominantly iden-

tify with a specific ancestry while allowing for some level of admixture

and reducing ambiguity in defining predominant genetic ancestry. Par-

ticipants for whom no single genetic ancestry exceeded 70%, were

consider themore variable admixed ancestry group.

2.3 Statistical analysis

2.3.1 Descriptive statistics

Descriptive statistics were calculated for all variables. Sociode-

mographic characteristics, crude dementia prevalence, and genetic

http://homepages.ed.ac.uk/pmckeigu/admixmap/
http://homepages.ed.ac.uk/pmckeigu/admixmap/
http://kbioscience.co.uk
http://www.kbioscience.co.uk/genotyping/genotyping_chemistry.htm
http://www.kbioscience.co.uk/genotyping/genotyping_chemistry.htm
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ancestry categories were described according to the country of ori-

gin. Similarly, sociodemographic characteristics, dementia prevalence

and cognitive performance were described by genetic ancestry cate-

gories. For continuous variables, we used means and standard devi-

ations (SD), or median and interquartile range (IQR). For categorical

variables, these included counts and proportions in each category.

Kruskal–Wallis test and chi-squared test were used to calculate

p-values.

2.3.2 Multivariate logistic regression

To understand the relationship between predominant genetic ancestry

and other covariates with dementia, we fit sequentially logistic regres-

sion models with (1) basic adjustment for age; (2) adjustment for age

and gender; (3) multivariable adjustment for age, gender, CDR global

score, education level, and SES (assets); (4) multivariable adjustment

for age, gender, CDRglobal score, education level, SES (assets), country

of origin, rural area, andmultimorbidity.

2.3.3 Multivariate linear regression

To evaluate the effect of predominant genetic ancestry on demen-

tia and subsequent cognitive performance domains (i.e., memory,

words, logical memory, language, orientation, and animal naming), we

used multivariate linear regression models adjusted for age, gender,

CDR global score, education level, assets, country, rural area, and

multimorbidity.

All analyses were performed in Stata 17 MP (College Station, TX)

and graphs were created using MATLAB and Stata. All p-values were

from two-sided tests, and results were deemed statistically significant

at p< 0.05.

3 RESULTS

3.1 Sample descriptions

Summarydescriptive statistics for the study sampleby country arepre-

sented in Table 1. Average ancestry proportions are 32.8% ± 29.2%

European, 19.0%±27.3%African, and48.2%±36.9%NativeAmerican

ancestry. We observed extensive variation in ancestry between coun-

tries. Each Latin American country has a unique pattern of three-way

continental genetic admixture characterized by specific proportions of

African, European, andNative American ancestry (Figure 1). TheMexi-

can and Peruvian samples (Figure 1B) showed a predominantly Native

American ancestry (mean/[± standard deviation] 78.7% [± 21.2%] and

64.2% [± 22.1%], respectively), followed by European contributions

(18.7% [±20.5%] and29.4% [±21.3%], respectively) andAfricanances-

try (2.6% [±3.7%] and6.4% [±10.8%], respectively). TheCuban sample

(Figure 1B) showed the least regional variation with low levels of

Native ancestry (2.7% [± 3.6%]) and high levels of European ancestry

(80.6% [±22.3%]) andAfrican ancestry (16.8% [±21.9%]). TheDomini-

canRepublic sample showed thehighest proportionofAfricanancestry

across the whole sample and, similar to the Cuban sample, showed

little contribution fromNativeAmerican ancestry.Details about ances-

try contributions per country and in the pooled cohort are shown in

Figure 1.

3.2 Estimates of genetic ancestry and social
disparities of health

The sociodemographic characteristics of the sample by predominant

genetic ancestry categories are presented in Table 2. Individuals with

predominant Native American ancestry and African ancestry were

more likely to exhibit factors contributing to worse SDoH, such as

lower educational levels (p < 0.001) and lower SES (p < 0.001).

Notably, higher vascular risk factors and comorbidities were observed

in populations with predominant African ancestry (p< 0.001).

3.3 Genetic admixture, dementia, and cognitive
performance

In the base model logistic regression where only age was accounted

for, participants in the predominant African ancestry group showed

a higher probability of dementia (p = 0.04) (see Table 2). Figure 2

illustrates the probability of dementia across ages, categorized by

predominant genetic ancestry. However, in fully adjusted models for

downstream societal risk factors linked to SDoH (e.g., education, SES,

multimorbidity), predominant genetic ancestry categories were not

associated with dementia probability. A detailed table of results for

the stepwise logistic regression can be found in SupplementalMaterial

Tables 2-5.

Consistent patterns of resultswere observed in adjustedmodels for

cognitive performance. In unadjusted analysis, participants with pre-

dominantNativeAmerican ancestry andpredominantAfrican ancestry

showed lower cognitive performance than those with predominant

European ancestry and more variable admixed ancestry populations

(Table 2). However, after adjusting for all the covariates (age, gender,

education level, assets, country, rural area, and multimorbidity), pre-

dominant genetic ancestry categories did not significantly account for

variance in overall cognitive performance. In cognitive domain-specific

models, we found no evidence for associations between predomi-

nant genetic ancestry categories and episodic memory, verbal fluency,

language, or orientation. Theonly exception is that theAfricanpredom-

inant category showed lower performance in logical memory (β= 0.21,

CI: 0.04-0.38, p = 0.01). Table 3 presents the findings from multi-

variate linear regression models examining the associations between

predominant genetic ancestry categories and cognitive performance.

Detailed results tables can be found in the Supplemental Materials

(Table 2-11).
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TABLE 1 Sociodemographic and health characteristics of participants by country

Parameter Cuba DRa Peru Mexico

N (%) 393 (10.3) 1 107 (29.1) 730 (19.2) 1 578 (41.4)

Female genderb, no. (%) 259 (65.9) 756 (68.3) 477 (65.3) 1 008 (63.9)

Age, mean (SD) 74.7 (8.0) 75.0 (7.3) 74.5 (7.0) 74.1 (6.5)

Education levelc, no. (%)

None 9 (2.3) 216 (19.5) 12 (1.6) 402 (25.5)

Some, did not complete primary school 72 (18.3) 554 (50.1) 42 (5.8) 693 (43.9)

Completed primary school 116 (29.5) 209 (18.9) 241 (33.0) 283 (17.9)

Completed secondary school 111 (28.2) 83 (7.5) 246 (33.7) 108 (6.8)

Tertiary school (college) 85 (21.6) 35 (3.2) 183 (25.1) 90 (5.7)

Socio-economic status (assets) Median (IQR) 6 (5-6) 5 (4-6) 6 (6-7) 6 (4-6)

Multimorbidity, no. (%) 212 (53.9) 730 (65.9) 308 (42.2) 719 (45.6)

Dementia, no. (%) 45 (11.5) 133 (12.0) 71 (9.7) 127 (8.0)

Ancestry percentage, mean (SD)

African 16.8 (21.9) 51.5 (27.3) 6.4 (10.8) 2.6 (3.7)

European 80.6 (22.3) 38.1 (26.9) 29.4 (21.3) 18.7 (20.5)

Native American 2.7 (3.6) 10.4 (7.2) 64.2 (22.1) 78.7 (21.2)

Predominant genetic ancestry categories (>70%), no. (%)

Predominant African ancestry 17 (4.3) 337 (30.4) 1 (0.1) 0

Predominant European ancestry 296 (75.3) 159 (14.4) 35 (4.8) 31 (2.0)

Predominant Native American ancestry 0 1 (0.1) 327 (44.8) 1 083 (68.6)

Admixed Ancestryd 80 (20.4) 610 (55.1) 367 (50.3) 464 (29.4)

Abbreviations: IQR, interquartile range; SD, standard deviation.
aDR: Dominican Republic.
bFemale gender: 1missing value in Dominican Republic.
cEducation level: 10missing value in Dominican Republic, 6 in Peru, and 2 inMexico.
dIncludes participants for whom no single genetic ancestry (African, European, or Native American) exceeds 70%.

4 DISCUSSION

In the present study, we report the first comprehensive characteri-

zation of the role of genetic ancestry in cognitive performance and

dementia in Latin Americawhile controlling for SDoH. In our approach,

we leverage the non-monolithic structure of Latin American countries,

which represents a large variability in SDoH and high levels of admix-

ture from African, European, and Native American ancestral source

populations. First, we describe substantial SDoH disparities among

different ancestry groups in Latin America, stemming from endur-

ing disadvantages and structural racism rooted in the colonial period.

Second, after adjustment for downstream societal risk factors linked

to SDoH, no association is observed between genetic ancestry and

dementia. Third, our study provides evidence that population ancestry

profiles alone do not influence cognitive performance. These findings

highlight that social and environmental factors likely play more crit-

ical roles in determining racial disparities in dementia and cognitive

performance.

The observed ancestry proportions are consistent with previous

genetic studies.11,12,15,38,39 The extensive genetic ancestry structure

that exists within and between Latin American countries is the result

of well-documented historical factors.13,40 Native American popula-

tions in the Caribbean faced larger enslavement and extermination,

while African slaves were introduced as substitutes, transforming the

Caribbean into the main recipient of African slaves in the region.13

This historical context helps to explain the observed ancestry propor-

tions in the Caribbean relative toMexico and South America. Similarly,

in Latin America, both colonization and postcolonization history have

played significant roles in shaping the historical racial discrimination or

structural racism that contributes to the observed SDoH.41,42

Disentangling the contributions of genetic, societal, and environ-

mental factors toward disparities in dementia has important clinical

and public health implications for improving care and reducing stigma

around dementia disparities. Prior studies reported racial differences

in dementia prevalence in Latino and African-American groups.43–46

Most studies in this area have been focused on US settings,47–51 sug-

gesting that racial and ethnic differences in cognitive health are often

attributed to historical oppression and discrimination and observed

disparities are influenced by evolving systems of racism, systemic

inequalities, and other SDoH.

Similar to our findings, in a community study, African-American

participants were more likely than white participants to develop
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F IGURE 1 Genetic ancestry in Latin American populations. Legend: The figure depicts ancestry contributions of putative ancestral source
populations in four admixed Latin American populations. (A) Admixture plots showing the fractions of African, Native American and European
ancestry for all countries combined. (B) Admixture plots showing the fractions of African, Native American, and European ancestry among admixed
individuals for each country. Each individual is represented as a columnwith the admixture fractions color-coded as shown in the legend. (C)
Triangle plots showing the relative ancestry contributions – African, European, Native American – to admixed individuals from four Latin American
populations. (D) Pie charts showing the average ancestry values for each population next to their geographic location

dementia. However, after controlling for demographics, apolipoprotein

E4 (ApoE4) status, comorbidities, lifestyle factors, and socioeconomic

status, observed associations between race and dementia prevalence

largely disappeared.52 Our findings add to the existing body of liter-

ature implicating societal and environmental risk—including socioe-

conomic factors, educational attainment, access to health care, and

experiences of racial segregation and structural racism—in the existing

disparities in dementia risk.

We also observed no significant association between predominant

genetic ancestry categories and cognitive performance after adjusting

for potential confounders, including education, vascular comorbidities,

and others. Prior cohort studies have identified differences in cognitive

performance across ethnic groups53–55; however, consistent with our

observation, differences in education play a major role in these differ-

ences. Our study findings suggest that cognitive performance is largely

influenced by upstream societal risk factors linked to SDoH. Future

cognitive studies among ethnically diverse cohorts should comprehen-

sively assess societal confounders to clarify mechanisms that might

underlie the observed lower performance among groups. In clinical

practice, consideration of societal confounders rather than the so-

called “race/ethnic norms” will likely be better, nonbiased approaches

to personalizedmedicine. These findingsmay also have implications for

explainingobserveddifferences in dementia prevalence for Latinopop-

ulations in the United States, where SDoH also plays a significant role

in observed disparities. Although the history of racialization in Latin

America has distinct characteristics compared to that in the United

States (establishment of complex caste systems in Latin America ver-

sus One Drop Rule in the United States), the social constructs of race
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TABLE 2 Sociodemographic characteristics and cognitive performance by predominant genetic ancestry categories

Predominant genetic ancestry categories

Characteristics

Predominant

African ancestry

Predominant

European

ancestry

Predominant

Native American

ancestry

Admixed

Ancestryd p-Value

N (%) 355 (9.3) 521 (13.7) 1 411 (37.1) 1 521 (39.9)

Age, mean (SD) 75.6 (7.4) 74.8 (7.3) 74.2 (6.5) 74.5 (7.0) 0.040

Gender femalea, no. (%) 240 (67.6) 331 (63.5) 882 (62.5) 1 047 (68.8) 0.002

Socio-economic status (assets) Median

(IQR)

5 (4-6) 6 (5-6) 6 (4-6) 6 (5-6) <0.001

Educational levelb, no. (%)<0.001

None 83 (23.4) 31 (6.0) 327 (23.2) 198 (13.0)

Some, did not complete primary school 186 (52.4) 119 (22.8) 563 (39.9) 493 (32.4)

Completed primary school 53 (14.9) 144 (27.6) 275 (19.5) 377 (24.8)

Completed secondary school 21 (5.9) 129 (24.8) 126 (8.9) 272 (17.9)

Tertiary school (college) 10 (2.8) 93 (17.9) 119 (8.4) 171 (11.2)

Countries<0.001

Cuba 17 (4.8) 296 (56.8) 1 (0.1) 80 (5.3)

Dominican Republic 337 (94.9) 159 (30.5) 327 (23.2) 610 (40.1)

Peru 1 (0.3) 35 (6.7) 0 (0) 367 (24.1)

Mexico 0 (0) 31 (6.0) 1 083 (76.8) 464 (30.5)

Urban or rural sites<0.001

Urban 355 (100) 521 (100) 708 (50.2) 1 458 (95.9)

Rural 0 0 703 (49.8) 63 (4.1)

Mutimorbidities 243 (65.9) 277 (53.2) 642 (45.5) 816 (53.6) < 0.001

Dementia, no. (%) 49 (13.8) 56 (10.7) 124 (8.8) 147 (9.7) 0.036

CDRc, no. (%)<0.002

0 160 (45.1) 272 (52.2) 667 (47.3) 724 (47.6)

0.5 152 (42.8) 198 (38.0) 646 (45.8) 634 (41.7)

1 31 (8.7) 35 (6.7) 82 (5.8) 116 (7.6)

2 9 (2.5) 11 (2.1) 12 (0.9) 29 (1.9)

3 3 (0.8) 5 (1.0) 4 (0.3) 28 (1.2)

CDR sum of boxes, median (IQR) 0.5 (0-1.5) 0.5 (0-1) 0.5 (0-1) 0.5 (0-1) <0.001

Cognitive performance in non-dementia cases

Cognitive scored, median (IQR) 29.8 (27.2-31.4) 30.9 (29.2-32.0) 30.0 (27.9-31.4) 30.6 (28.7-31.8) <0.001

Word delayed recall, mean (SD) 3.9 (2.1) 4.6 (2.2) 4.1 (2.1) 4.3 (2.1) <0.001

Logical memory, median (IQR) 4 (4-5) 5 (4-5) 4 (3-5) 4 (3-5) <0.001

Language, median (IQR) 6 (6-6) 6 (6-6) 6 (6-6) 6 (6-6) <0.001

Orientation, median (IQR) 9 (7-9) 9 (8-9) 9 (8-9) 9 (8-9) <0.001

Animal naming, mean (SD) 12.8 (4.6) 16.2 (6.7) 14.5 (5.5) 15.0 (5.9) <0.001

Abbreviations: IQR, interquartile range; SD, standard deviation.
aFemale gender: 1missing value in the “Predominant European ancestry” group.
bEducation level: 2 missing values in the “Predominant African ancestry” group, 5 in the “Predominant European ancestry” group, 1 in the “Predominant

Native American ancestry” group, and 10 in “Admixed Ancestry” group.
cCDR: Clinical Dementia Rating.
dIncludes participants for whom no single genetic ancestry (African, European, or Native American) exceeds 70%.
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F IGURE 2 Dementia probability by age according to genetic ancestry. Legend:Model 1 (nonadjusted basemodel). Model 2 (adjusted by
gender and CDR). Model 3 (adjusted by gender, CDR, education level, social-economic status (assets)). Model 4 (adjusted by gender, CDR,
education level, socioeconomic status (assets), country, rural area, andmultimorbidity). CDR, Clinical Dementia Rating® scale. Others: refer to the
Admixed Ancestry group, which includes participants for whom no single genetic ancestry (African, European, or Native American) exceeds 70%.

and ethnicity in both regions have significantly influenced health out-

comes and cognitive health, often through discrimination and unequal

access to resources.

It is important to highlight that monogenic variants have also been

associated with differential effects on dementia risk across ances-

try groups.56–58 ApoE4, an established genetic risk factor for AD, is

enriched in individuals with higher African ancestry.18,59–61 However,

its effect seems attenuated in individuals with predominant African

ancestry compared to those with predominant Native American and

European ancestry.18,61–63 Although we could not assess the effect

of specific variants in our population, known nongenetic risk factors

cumulatively explain more than 56% of all dementia cases in Latin

America,64 and genetic variants with lower frequency in the popula-

tion may not be predominant drivers of population-level disparities.

Similarly, recent genome-wide association meta-analyses with higher

representation of African descent cohort have shown that while the

major pathways involved in Alzheimer’s disease etiology in African

American individuals are similar to those in non-Hispanic White indi-

viduals, the disease-associated loci within these pathways differ.65,66

Overall, the existing evidence and the one provided in our study do not

imply that possible biological variability within ancestry groups is irrel-

evant to health but do suggest that social and environmental factors

may explain a greater proportion of dementia cases. Therefore, while

genetic predispositions may play a role in dementia risk, these factors

alone cannot explain the observed disparities.

The present study is not without limitations. First, while we believe

that our method for identifying dementia cases was sensitive to cap-

turing people with dementia, and our diagnosis was based on a formal

clinical assessment, wewere not able to include biomarker and/or neu-

roimaging data to confirm these diagnoses. In addition, our study focus

is limited to global ancestry, and no additional genome-wide genotyp-

ing or local ancestry was available in the cohort, so we cannot rule

out the possibility of a higher frequency of protective or susceptibility

rarer variants in specific ancestry groups or the potential differential

effect of known genes in dementia risk. Although we cannot exclude

the role of all genetic variants, according to our findings, this is not

the main driver of observed differences across ancestry groups. Sec-

ond, the cross-sectional design prevents us from inferring causality,

and future longitudinal studies are required to explore causal relation-

ships over time and assess the progression of dementia and cognitive
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TABLE 3 Association between the predominant genetic ancestry categories and cognitive outcomes adjusted by age, sex, CDR, education,
assets, country, rural area, andmultimorbidity

Cognitive outcomes Predominant genetic ancestry categories Coefficient p-Value 95%CI

Cognitive composite score Predominant African ancestry 0.20 0.31 [−0.19, 0.59]

Predominant European ancestry 0.36 0.06 [−0.02, 0.73]

Predominant Native American ancestry 0.05 0.74 [−0.24, 0.33]

Admixed Ancestrya Basemodel

Word delayed recall Predominant African ancestry −0.06 0.59 [−0.28, 0.16]

Predominant European ancestry −0.11 0.30 [−0.33, 0.10]

Predominant Native American ancestry −0.02 0.84 [−0.18, 0.15]

Admixed Ancestry Basemodel

Logical memory Predominant African ancestry 0.21 0.01 [0.04, 0.38]

Predominant European ancestry 0.02 0.80 [−0.14, 0.19]

Predominant Native American ancestry −0.08 0.19 [−0.21, 0.04]

Admixed Ancestry Basemodel

Language Predominant African ancestry 0.10 0.20 [−0.05, 0.24]

Predominant European ancestry 0.11 0.14 [−0.03, 0.25]

Predominant Native American ancestry 0.05 0.38 [−0.06, 0.16]

Admixed Ancestry Basemodel

Orientation Predominant African ancestry 0.05 0.54 [−0.11, 0.21]

Predominant European ancestry 0.09 0.26 [−0.07, 0.24]

Predominant Native American ancestry −0.00 0.96 [−0.12, 0.12]

Admixed Ancestry Basemodel

Animal naming Predominant African ancestry −0.54 0.08 [−1.15, 0.07]

Predominant European ancestry 0.44 0.14 [−0.15, 1.03]

Predominant Native American ancestry −0.04 0.87 [−0.49, 0.42]

Admixed Ancestry Basemodel

Abbreviations: CDR, Clinical Dementia Rating®; CI, confidence interval.
aIncludes particpants for whom no single genetic ancestry (African, European, or Native American) exceeds 70%.

changes. Third, our study did not include specific measures of sys-

temic racism, a critical factor influencing health disparities, including

those related to dementia and cognitive function, whichmay lead to an

incomplete understanding of the underlying causes of observed differ-

ences among various groups. Finally, our results need to be interpreted

with caution; Latin American countries are very diverse, andwe expect

to see distinct ancestry proportions across the region. This observa-

tion is also true within the same country, where different regions show

large variability in ancestry proportions. Similarly, the extent to which

our findings are generalizable to Latinos in the United States requires

careful consideration. While there are similarities in the broad con-

cept of “Latino,” significant differences in social, cultural, and historical

contexts between US-based Latinos and Latin American populations

remain. In the United States, Latinos often face unique forms of dis-

crimination and systemic racism compared to their counterparts in

Latin America, impacting their health and social outcomes. In addition,

the diversity in ancestry proportions and cultural backgroundsmay not

directly align between Latin America andUS-based Latino populations.

In summary, given the diversity within Latino populations, varying cul-

tural influences, anddistinct socio-economic factors, future studieswill

benefit fromamore comprehensive anddetailed genetic assessment of

individuals from a broader range of geographic areas.

Our study had several strengths, including a relatively large sample

and diversity included in the study by leveraging data from mul-

tiple LatAm countries generated using the same methodology for

participant assessment. The inclusion of comprehensive measures of

SDoH allowed us to accurately account for social-mediated potential

confounders. Our results suggest that previously reported dispari-

ties in dementia prevalence and cognitive performance are largely

attributable to SDoH and provide new evidence against a genetic

admixture hypothesis for increased disease susceptibility. Our findings

underscore the importance of addressing SDoH and societal factors

to mitigate increased risks in more vulnerable populations. While this

work is an important start to disentangling the role of ancestry from

SDoH in race/ethnic-based dementia disparities, several opportuni-

ties for future research remain. First, additional studies could focus

on the incidence of dementia and the patterns of cognitive change

over time. Longitudinal studies could shed light on the progression of
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dementia and the risk factors contributing to cognitive decline. Sec-

ond, another important avenue for research involves distinguishing

between different types of dementia, such as Alzheimer’s disease and

vascular dementia, to determine how SDoH and genetic ancestry influ-

ence these conditions. Finally, future inclusion of neighborhood-level

factors and systemic discrimination will be critical to understanding

the broader context of dementia and how socio-economic conditions,

access to healthcare, and experiences of discrimination affect cogni-

tive health and dementia risk. A significant avenue to include in future

analysis is the use of a social deprivation index a robust framework to

better identify patterns of social inequality across different groups and

understand how deprivation impacts cognitive health over time.

5 CONCLUSIONS

In summary, covariate adjustment of SDoH sharply attenuated associ-

ations between genetic ancestry, dementia probability, and cognitive

performance,while statistically significant associations betweenSDoH

and dementia persisted. These findings highlight that social and envi-

ronmental factors, as opposed to genetic ancestry, likely play more

critical roles in determining racial disparities in cognitive performance

and subsequent dementia prevalence.
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