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Abstract

Alzheimer’s disease (AD) is the most common type of dementia among individuals 65 or older. 

There are more than 5 million diagnosed cases in the US alone and this number is expected to 

triple by 2050. Therefore, AD has reached epidemic proportions with significant socioeconomic 

implications. While aging in general is the greatest risk factor for AD, several additional 

demographic factors that have contributed to the rise in AD in the US are under study. One such 

factor is associated with the relatively fast growth of the Latino population. Several reports 

indicate that AD is more prevalent among blacks and Latinos. However, the reason for AD 

disparity among different ethnic groups is still poorly understood and highly controversial. The 

Latino population is composed of different groups based on nationality, namely South and Central 

America, Mexico, and Caribbean Hispanics. This diversity among the Latino population 

represents an additional challenge since there are distinct characteristics associated with AD and 

comorbidities. In this review, we aim to bring attention to the intersection between social 

determinants of health and genetic factors associated with AD within the Latino community. We 

argue that understanding the interplay between identified social determinants of health, co-

morbidities, and genetic factors could lead to community empowerment and inclusiveness in 

research and healthcare services, contributing to improved diagnosis and treatment of AD patients. 

Lastly, we propose that inserting a neuroethics perspective could help understand key challenges 

that influence healthcare disparities and contribute to increased risk of AD among Latinos.

*Correspondence to: Irving E. Vega, PhD, Department of Translational Science and Molecular Medicine, College of Human Medicine, 
Michigan State University, 333 Bostwick Ave. NE, Grand Rapids, MI 49503, USA. Tel.: +1 616 234 2828; Fax: +1 616 234 0990; 
irving.vega@hc.msu.edu. 

Authors’ disclosures available online (http://j-alz.com/manuscript-disclosures/16-1261r2).

HHS Public Access
Author manuscript
J Alzheimers Dis. Author manuscript; available in PMC 2018 March 29.

Published in final edited form as:
J Alzheimers Dis. 2017 ; 58(4): 979–992. doi:10.3233/JAD-161261.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://j-alz.com/manuscript-disclosures/16-1261r2


Keywords

Alzheimer’s disease; health disparities; healthcare; Latinos; social determinants of health

INTRODUCTION

Alzheimer’s disease (AD) is a debilitating disease characterized by loss of memory and 

executive functions [1–4]. The progressive cognitive impairment interferes with daily living 

tasks, which increase the burden on caregivers and the healthcare system [1]. Currently, 

available treatments of AD manage some of the symptoms but do not halt or reverse disease 

pathophysiology [5]. In addition, home and institutional care of AD patients represents an 

economic challenge, since many families struggle to afford the necessary care [6]. 

Therefore, the burden of disease that AD represents goes beyond the patient, since it 

indirectly affects caregivers’ health and their economic stability [6, 7]. Based on these 

aspects, the quality of AD care and treatment is influenced by social disparities within the 

US population, especially when the prevalence of AD is higher among Blacks and Latinos.

Latinos/Hispanics are the fastest growing population in the US [8, 9]. Unfortunately, twelve 

percent of older adults in the Latino/Hispanics population are diagnosed with AD, the 

highest proportion among different ethnic groups in the US [6, 7, 10, 11]. Therefore, there is 

a need to understand and develop strategies to address the Latino/Hispanics health disparity 

in AD. The first important aspect is to define the Latino/Hispanics population, recognizing 

its diversity. The terms Latino and Hispanics are interchangeable use in the literature, which 

generates confusion and makes the search of information more complicated. As illustrated in 

Table 1, when the terms Latino and/or Hispanics are used either in PubMed or Google 

Scholar searches, it results in a different amount of published articles, illustrating the 

interchangeably used of these terms. However, these terms denote different aspects of the 

population. The term Hispanics is used to denote all those who come from a country that 

speaks Spanish, including Spain and Latin-America (Central and South America and the 

Caribbean) but excluding Brazil, Guyana, Suriname, and French Guiana. Latino, however, is 

a geographical term used to identify those with origin or heritage from Latin-America 

(including Brazil, but excluding Guyana, Suriname, and French Guiana) and the Caribbean 

(i.e., Cuba, Dominic Republic, and Puerto Rico). In addition, the term Caribbean Hispanics 

was adopted to identify Latino islanders from Puerto Rico, Dominican Republic, and Cuba, 

distinguishing them from other Latinos [12]. Based on the definition of these terms, we 

chose to use Latino to refer to the collective of individuals in this review.

It is crucial to understand the diversity of the Latino population living in the US, which 

should not be studied as a homogenous ethnic group. Latinos can be divided into four major 

groups based on the nationality that they identify with, namely Mexican, Central American, 

South American, and Caribbean [8, 9]. Geographically, these groups show a gradient 

distribution across the US. The Caribbean Hispanics population is concentrated throughout 

the east of the US, from Massachusetts to Florida. Mexicans are by far the largest Latino 

group in the US [8]. The Mexican population is distributed across the US, but it is more 

concentrated in southwest and south of the country. Similarly, Latinos from Central and 
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South America also follow a population distribution that emanate from the southwest to the 

rest of the US [8, 9]. Based on this geographical distribution, the Latino cohorts used in AD 

research have different compositions or ratios of representatives from these culturally and 

genetically diverse subgroups with different socioeconomic status and, consequently, 

different social determinants of health. Therefore, it is important to define the groups under 

study to identify intrinsic differences and characteristics associated with Latinos at risk or 

afflicted by AD.

Differences in symptomatology and prevalence of AD and related dementias among 

different Latino cohorts have been reported [11–20]. The annual average incidence of 

dementia among the Mexican population in Sacramento, CA was estimated at 0.8%, while 

Caribbean Hispanics in North Manhattan ranged from 2.3 to 5.3% based on different studies 

[12–15]. Notably, a study conducted in Philadelphia showed that Latinos have more severe 

symptomatology associated with AD than any other ethnic group studied [16]. This cohort 

(87% Puerto Rican) had a significant lower age of onset (68 years of age), lower Mini-

Mental State Examination (MMSE) score, and more depression and cognitive decline than 

Blacks and White Non-Hispanics [16]. Similarly, a study in Texas showed that Mexicans in 

Fort Worth had a lower age of onset, MMSE score, and years of formal education and more 

depressive symptoms than White Non-Hispanics [18]. These results contrast to those 

obtained in Puerto Rico and Mexico. Studies of Puerto Ricans, living on the island of Puerto 

Rico, indicated that the mortality rate associated with AD is higher than their counterparts 

living in mainland US, but the age of onset is later and they have higher formal education 

than the cohorts from Philadelphia and North Manhattan [15, 20–23]. In contrast, studies in 

Mexico indicate that the prevalence of dementia among individuals aged 60 or older is 8% 

and there are over 800,000 diagnosed cases of AD [24–28]. Despite these differences, it is 

vastly accepted that, as a group, the Latino community displays an earlier age of onset of 

AD and that ethnicity is significantly associated with this younger age of onset in 

comparison to White Non-Hispanics [6, 7]. The unanswered question is: Are ethnic, social, 

and economic factors potential contributors of the disparity in AD prevalence? In this 

review, we discuss the differences among the Latino population in the US and those 

important factors that may contribute to the ethnic health disparities associated with AD. We 

aim to bring attention to important social determinants of health, co-morbidities and genetic 

characteristics that may contribute to the higher prevalence of AD among Latinos, in order 

to improve diagnosis and promote effective intervention strategies to reduce the risk of 

developing AD.

DEMOGRAPHIC AND SOCIOECONOMIC STATUS OF THE LATINO 

POPULATION IN THE US

The Latino population in the US is over 55 million, of which the majority are of Mexican 

descent (34.6 million), followed by Puerto Ricans (5.1 million) and other Latino islanders 

(Caribbean Hispanics) from Cuba and the Dominic Republic [8, 9]. Importantly, there are 

more Puerto Ricans living in US than Puerto Rico (3.6 million) due, in part, to a recent 

increase in migration forced by the dreadful economic situation on the island [8]. However, 

in contrast to immigrants from Mexico and other countries of Latin America, Puerto Ricans 
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are US citizens at birth, even if they are born on the island of Puerto Rico. Mexican and 

Caribbean Hispanics comprised over 80% of the Latino population of the US [8]. The other 

members of the Latino community are those of Central and South America nationality. 

Latinos also constitute one of the fastest-growing racial/ethnic groups in the US. Based on 

the 2000 and 2010 census reports, the number of Latinos increased nearly 60% during that 

decade [9, 10]. If this rapid, 2–3% annual growth rate remains stable, it is predicted that the 

Latino population will reach over 97 million and account for one-quarter of the U.S. 

population by 2050 [9, 10]. Even though most of the Latino population is concentrated in the 

southern and western regions of the US, the highest percentage change in the Latino 

population from 2000 to 2010 took place mostly in the southeastern half of the USA [9, 10, 

29, 30]. For examples, states such as South Carolina, Alabama, Tennessee, Kentucky, 

Arkansas, North Carolina, Mississippi, and Maryland experienced over 100% increase in 

their Latino population during that period [29]. This growth rate of the Latino population 

and its geographical distribution represent important factors to consider when designing 

strategies to study AD among the Latino population and the allocation of resources for 

caregiving. Moreover, it is important to define the cohort under study based on origin or 

heritage to detect differences intrinsic to each Latino subgroup.

An important demographic aspect of the Latino community is its socioeconomic status. As 

an under-represented group in many aspects of the social structure in the US, Latino income 

and socioeconomic status are significantly lower than that of White Non-Hispanics. 

Currently, 25% of the Latino population lives in poverty [30, 31]. As of 2015, the median 

income of White Non-Hispanics was $62,950, while the median family income for Latinos 

was $45,148 [30, 31]. Even though the Latino community has shown a steady increase in 

median income, more than any other ethnic group, there has not been a significant change in 

income inequality. In terms of income, there are also differences among the two major 

Latino subgroups. The median annual personal income for Mexicans aged 16 or older is 

$20,000, in contrast to $25,000 median annual personal income for Puerto Ricans in the 

same age group [31]. Although the personal income for Puerto Ricans is higher than for all 

Latinos in US (median annual income of $21,900), it is still lower than the median earnings 

of the US population ($30,000). However, we cannot assume that all Latinos are in the same 

income class. Proctor et al. reported that 38.6% of Latinos had a household income between 

$50,000 and $149,999, in comparison to 45.6% White Non-Hispanics and 33.6% Blacks 

[31]. Additionally, 6.9% of Latino households reported an income of $200,000 or more, in 

comparison to 14% of White Non-Hispanic and 5.1% of Black households [31]. It is also 

important to point out that, in most cases, the Latino cohorts selected for AD studies have 

fewer years of education than White Non-Hispanics [7, 11–24]. Therefore, household 

income is an important factor that should be used to define the cohort under study since low 

median income is associated with lower educational attainment and other risk factors 

associated with AD [32–37].

Low educational attainment is associated with individual health outcomes, including higher 

mortality rates and dementia [32–37]. The level of educational attainment and risk of 

developing AD or related dementias is still controversial since there are other factors that 

could explain the association between them. Low education level is associated with 

increased risk-factor exposures in adult life and differential brain reserve [38, 39]. In 
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contrast, high educational attainment has been associated with cognitive resiliency in the 

elderly, suggesting that it could serve as a neuroprotective factor or, at least, increase the 

tolerance of pathological insults that lead to more detected hippocampal atrophy and less 

clinical severity [reviewed in 40]. Langa et al. reported that the reduction in the prevalence 

of dementia in the US from 2000 to 2012 was associated, in part, to an increase in 

educational attainment [37]. However, a 2013 report indicated that 22% of Latino adults (25 

years and over) had earned an associate degree or higher, compared to Asians (60%), White 

Non-Hispanics (46%), and Blacks (31%) [41]. Despite a documented increase in reading 

and math proficiency within the Latino student community, this group continues to lag 

behind other ethnic groups, as shown by relatively lower scores on the SAT and ACT [41]. 

This lag is also reflected in the lower percentage of Masters (7%) and Doctorate (less than 

1%) degrees conferred to Latinos in the US [41]. The lower educational attainment is 

illustrated in the Caribbean Hispanics cohort in Philadelphia and North Manhattan that had a 

mean year of education of 5.8 and 6.0, respectively [11–14, 16, 17]. These cohorts showed a 

significant lower age of onset in comparison to Blacks and White Non-Hispanics. This is a 

similar profile that the one reported for Mexican Americans [18]. In contrast, profiling of 

Puerto Ricans living in Puerto Rico diagnosed with AD had a mean years of education of 

12.7 and very similar age of onset (77.9) to that reported for White Non-Hispanics (76.9) 

[20]. This observation is consistent with the reported association between reduced cognitive 

decline and higher education at early stages of AD, and perhaps it suggests that ethnicity is a 

confounding factor and not the cause for the health disparity observed. Thus, to avoid 

selection bias and to determine the effect that socioeconomic status and education has in the 

prevalence of AD among Latinos, the cohort under study should have representation of 

different levels of educational attainment and, consequently, socioeconomic status.

Another important component associated with the older Latino community is a reduced 

number of individuals who are proficient in English [41]. This represents an important 

barrier for Latino access to healthcare, especially for elders and the cognitively impaired. 

The barriers to Health Care Access Survey reported that older Latinos perceive personal 

beliefs, language proficiency, and economic status to be the most prevalent barriers to 

healthcare [42]. Effective patient-physician communication is central to the process of 

healthcare delivery, since language barriers may result in excessive orders for medical tests, 

lack of understanding of medication side effects and provider instructions, decreased use of 

primary care, increased use of the emergency department, and inadequate follow-up [33]. 

While close to 90% of the Latino population between ages 5 and 17 speaks English only or 

speaks the language very well, only about 40% of Latinos 69 years of age are fluent [41]. 

Moreover, a study in Sacramento found that older Latinos who spoke primarily Spanish had 

lower educational attainment than English speakers. 83% of the primarily Spanish speakers 

had 8 years or less of formal education [43]. This suggests that the population at higher risk 

of developing AD within the Latino population is less educated and less proficient in 

English. Based on these facts, healthcare providers have invested in cultural-sensitivity 

training and translators to facilitate the patient-physician communication [44]. However, 

only those Latinos who engage the healthcare system will benefit from these services and it 

may be too late for preventive healthcare. Thus, the lack of English proficiency in the 

population of Latinos at greater risk for AD represents an important demographic factor that 
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needs to be taken in consideration in prevention and treatment strategies designed to reach 

out to the Latino population.

EPIDEMIOLOGY OF AD IN THE LATINO POPULATION

The Latino community is estimated to be 1.5 times more prone to develop AD than White 

Non-Hispanics. Today, there are approximately four million Latinos over the age of 65 

living in the US, which is twice as many as those in 2000 [8, 9]. Since Latinos are the fastest 

growing population, it is expected that number of those over the age 65 will more than 

double by year 2030 [9]. In 2012, the number of Latinos diagnosed with AD was determined 

to be 379,000 [10]. However, particular cultural perspectives and a lack of accurate 

information among Latinos about normal aging, AD, its diagnosis, and medical and 

psychosocial interventions, could lead to a significant number of undiagnosed or 

underestimated AD cases among the Latino population. Nevertheless, it is estimated that the 

number of Latinos with AD will increase nine-fold by 2060, reaching 3.5 million [10]. 

These numbers are of epidemic proportions and represent an expected high social and 

economic burden.

The distribution of the total number of Latinos living with AD or related dementias based on 

age illustrates a significant health disparity among the different ethnic groups. For the group 

of AD cases between 64 and 74 years of age, Latinos comprise 7.5% of the cases, whereas 

Blacks comprise 9.1% and White Non-Hispanic comprise 2.9% (Fig. 1). Between 75–84 

years of age, Latinos living with AD are 27.9% of the total, in comparison to 19.9% Blacks 

and 10.9% White non-Hispanics (Fig. 1) [10, 22]. Most AD cases in the Latino population 

are in the group of 85 or older with 62.9% of the cases, which is distinctly higher to the 

58.6% of Blacks and 30.2% of White non-Hispanics (Fig. 1) [10, 22]. Therefore, 

interventions directed to reduce the risk of AD within the Latino community need to address 

the disparate issues related to healthy aging among different ethnic groups.

AD is currently the sixth leading cause of death in the US [45]. Previously, we found that the 

mortality rate associated with AD of Puerto Ricans living in Puerto Rico is higher than that 

for Puerto Ricans living in the US [15]. Geographical differences in mortality rate in Puerto 

Rico were identified, where some regions had lower or comparable rates to that reported in 

the US, while other regions showed significantly higher mortality rates associated with AD 

[15]. The underlying causes of the differential mortality rates and clinical profiles of AD 

patients in Puerto Rico are still unknown. A similar differential distribution of AD mortality 

in the US has been reported, even after correcting for age, race, and sex [46]. Two factors 

that correlated with higher mortality rate were age and educational attainment [46]. 

Interestingly, however, the leading causes of death changed when analyzed by race [45]. AD 

is the sixth leading cause of death among White Non-Hispanics, but eighth among Latinos 

and tenth among Blacks [45]. The factors that contribute to these differences are still poorly 

understood. However, factors ranging from different social determinants of health to the 

relative incidence of metabolic and vascular disorders and genetics may contribute to these 

differences.
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Metabolic and vascular disorders in the Latino population

Are health disparities in AD associated with prevalence rates of diseases identified as risk 

factors? Approximately one-third of the adult U.S. population has metabolic syndrome [47, 

48]. Metabolic syndrome affects cognitive performance, including memory, executive 

function, processing speed, and overall intellectual capabilities [23, 49–52]. The adverse 

effect of metabolic syndrome on cognitive function suggests that it may be associated with 

an increased risk of developing AD [50–52]. Notably, the prevalence of metabolic syndrome 

is the highest among Latino adults, suggesting that it could be a risk factor that may 

contribute to health disparities in AD. The overall prevalence of metabolic syndrome in the 

Latino community is highest among Puerto Ricans (37%) and lowest among South 

Americans (27%) [53]. This syndrome comprises a group of conditions such as diabetes, 

stroke, hyperlipidemia, and obesity, among others, which by themselves are prevalent in the 

Latino community and recognized as risk factors of AD and related dementias [48] (Table 

2). Obesity and diabetes have been found to be prevalent in Latinos at alarming rates [54, 

55]. Studies involving a Latino cohort in California indicated that 96% of women and 73% 

of men with metabolic syndrome had abdominal obesity using the conventional 102/88 cm 

threshold [53]. Abdominal adiposity predominates in Latino women. Reports from the 

National Center for Health Statistics indicated that 40% of Mexican men and 52% of 

Mexican women are overweight, in comparison to 34% of male and 33% of female White 

Non-Hispanics [56, 57].

Differences among Latino subgroups have also been reported [53]. Mexicans have higher 

proportions of overweight men and women than Puerto Ricans and Cubans, whereas a 

greater percentage of Puerto Rican women are overweight compared to Cuban women, and a 

greater percentage of Cuban men are overweight compared to Puerto Rican men [53]. The 

high prevalence of obesity, which is a risk factor for diabetes and cardiovascular disease, 

suggests that the Latino population is more prone to develop AD and related dementias due 

to a higher prevalence of these chronic, but preventable, diseases.

In the case of diabetes, the estimated percentage of Latinos with comorbid dementia and 

diabetes fluctuates from 46% to 24%, depending of the composition of the cohort [17, 18, 

20, 23, 43]. The total prevalence of diabetes among Latinos is about 17% for both male and 

females [58]. However, again there are differences among Latino subgroups. The prevalence 

varied from 18.3% for Mexicans to 10.2% for people from South America [53]. It has also 

been shown that the prevalence among Dominicans and Puerto Ricans is 18.1%, while 

17.7% of Central Americans and 13.4% of Cubans had type 2 diabetes [53]. Other metabolic 

factors such as high cholesterola and triglycerides, which also contribute to high blood 

pressure, are higher among Latinos in comparison to White Non-Hispanics [49–53]. Thus, 

modifiable and controllable social and cultural factors associated with these health 

conditions may explain the higher incidence of dementias among Latinos. The development 

and implementation of effective and culturally sensitive disease prevention strategies and 

healthcare programs could play an important role in reducing Latinos risk of developing 

dementias [59].

Physiologically, insufficient blood flow leads to tissue damage in the heart and brain [58, 60, 

61]. Vascular diseases are also considered risk factors for AD and stroke-related dementia 
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[62, 63]. In this regard, vascular dementia is the second leading cause of dementia. There are 

three major forms of vascular dementia, based on the pattern of the vascular brain lesion, 

namely multi-infarct dementia, strategic infarct dementia and subcortical vascular 

encephalopathy [62]. The location and morphology of vascular brain lesions dictate the 

clinical presentation. However, despite the establishment of consensus criteria for the 

diagnosis of vascular dementia, in many cases it goes undiagnosed making its prevalence 

very difficult to determine, with reported rates ranging from 4.5% to 39% [62]. Among 

Latino adults, Mexicans showed a significantly higher incidence of stroke than White Non-

Hispanics [58]. Increased rates of stroke have been also reported among Caribbean 

Hispanics in comparison to White Non-Hispanics where self-reported stroke prevalence is 

highest in Dominican men and Puerto Rican women [58]. The prevalence of stroke is also 

different among US-born (6.6%) and foreign-born (4.5%) Latinos aged 60 or older. 

Importantly, cerebrovascular disease represents the fourth leading cause of death among 

Latinos, while AD is the seventh leading cause [45]. The cause for the high mortality rate 

associated with cerebrovascular disease among Latinos could be due to the high prevalence 

of modifiable cardiovascular disease risk factors such as total cholesterol and HDL 

cholesterol, body mass index, management of high blood pressure, diabetes and smoking 

[60]. The prevalence of these risk factors among Latinos represents a major reason for 

increased screening and interventions to prevent strokes. Based on these facts, vascular 

dementia should be suspected during the diagnosis process of Latinos with cognitive 

impairment complaints.

Familial AD among the Latino population

APOE ε4 inheritance has the strongest association with AD than any other identified genetic 

risk factor. In general, the APOE ε4 allele increases the risk of developing AD by 50% [64]. 

However, in the Latino population APOE ε4 does not seem to be associated with risk or age-

of-onset of AD [13, 16, 17, 65]. Previous studies showed that Caribbean Hispanics have an 

increased frequency of AD compared to White Non-Hispanics, regardless of APOE 

genotype [13, 16, 17]. Several other studies suggest that the risk for early onset AD 

associated with APOE ε4 genotype is significantly lower in older Mexicans and Caribbean 

Hispanics compared to White Non-Hispanics [12, 18, 19, 66, 67]. In contrast, other studies 

found that APOE ε4 allele is associated with AD in the Latino population [68–70]. The 

reason for this lack of association between APOE ε4 and AD among Latinos is not 

understood. The disparity among reports suggests that different factors, including 

recruitment bias, sample size, or population stratification, could influence the results. 

However, it was reported that Mexicans are less likely to carry the APOE ε4 allele than 

White Non-Hispanics [71]. Although APOE ε4 allele frequency in other Latino subgroups is 

not known, this finding could explain the lack of correlation of APOE ε4 with the incidence 

of AD among Latinos. Alternatively, as the cumulative disadvantage theory suggests [72], a 

life course of differential exposure to previously unidentified genetic or biopsychosocial risk 

factors (e.g., acculturation, distress, depression, stigma, racism/prejudice) may be 

contributing factors to the increased prevalence and early onset of AD among the Latino 

population. The identification and association of disease associated SNPs in the Latino 

population have been described and reviewed elsewhere (reviewed in [18, 66, 67]). Here, we 
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will highlight mutations found in familial cases of AD and those having a founder effect 

among Latinos.

Specific mutations associated with inherited AD have been found in the Latino population. 

A novel G206A mutation in Presenilin 1 (PSEN1) was identified in a cohort of Caribbean 

Hispanics in New York and the Dominic Republic [14]. The same mutation was found in a 

Latino cohort of Puerto Ricans in Philadelphia [17]. Most recently, the same mutation was 

also identified among Puerto Ricans living in Florida [73]. Based on DNA microsatellite 

marker analyses, the PSEN1 G206A is a founder mutation that causes familial AD among 

Puerto Ricans. In addition, a L174M mutation in PSEN1 was identified in a Cuban family 

with an early age of onset of AD [74]. Targeted sequencing of known genetic risk factors 

identified two missense mutations associated with late onset AD among Caribbean 

Hispanics [75]. A P460L mutation in Ephrin type-A receptor 1 (EPHA1) was found in one 

family from Dominic Republic with four affected members [75]. In the same study was also 

identified a mutation (K358R) in BIN1 (Bridging Integrator 1) segregating only in 

Caribbean Hispanic families, but the nationality of the families was not disclosed [75]. BIN1 

has been associated directly to the pathophysiology of AD, affecting both tau and Aβ 
pathogenesis, indicating that this gene plays a crucial role in the pathogenesis of AD [76, 

77]. Mutations in PSEN2 and APP have also been found in Caribbean Hispanics families, 

mainly of Puerto Rican and Dominican heritage (Table 3) [78]. Interestingly, specific 

mutations in MAPT and GRN (progranulin) genes (Table 3) were also associated with AD 

within Caribbean Hispanic families [78]. These results suggest that the presence of 

unidentified mutant carriers in the population could influence the early age of onset 

registered in cohorts composed of Caribbean Hispanic families.

In those of Mexican origin, two different PSEN1 mutations have been identified [79–81]. 

The L171P mutation was the first PSEN1 mutation identified in four Mexican families [79]. 

Almost a decade later, the A431E mutation in PSEN1 was identified in other Mexican 

families [80, 81]. This A431E mutation originated in the State of Jalisco in western Mexico, 

but 12 out of the 15 families identified live in Southern California [81]. Moreover, different 

missense mutations were found in the mitochondrial cytochrome c-oxidase gene II (MTCO 

II) in a Mexican cohort from Jalisco, Mexico. The most frequent (12%) mutation found was 

A8027G in four cases out of 33 patients with probable AD. Three of the identified cases had 

family history and late onset of AD, but one was diagnosed as early onset AD (50 years old). 

Four additional mutations in MTCO II were found (G7603A, A8003C, T8082C, C8301T), 

all of them in early onset AD cases, ranging from 44 to 57 years of age at the time of 

diagnosis [82]. Although MTCO II represents a new gene associated with familial AD, the 

role that this mitochondrial gene plays in the etiology of AD remains to be demonstrated. 

Among Colombian families an E280A mutation in PSEN1 was identified [83]. Interestingly, 

this mutation has a founder effect within the population with West European origin in the 

region of Antioquia Colombia, excluding those with African or Amerindian origin [83]. It is 

tempting to speculate that the younger age of onset among Latinos could be influenced by 

the inclusion of undetected inherited AD cases. Therefore, the identification of these 

mutations exclusive to subgroups of Latinos should also be taken into consideration by 

scientists during the establishment of cohorts and by physicians during clinical evaluations 

for AD.
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FUTURE DIRECTIONS

Based on social determinants of health, comorbidities, and genetics factors mentioned here, 

it is plausible to hypothesize that the intersection of these factors contributes to the higher 

incidence of AD and related dementias among Latinos. More research is required to 

determine the direct role that these factors have on the etiology of AD and its prevalence 

among different ethnic groups. Unfortunately, the persistent healthcare disparities among 

underrepresented communities contrast with our effort to increase their participation in 

research projects where, in most instances, the results of the project and/or expected benefits 

are not communicated back to the community effectively. In recognition of health disparities 

in the US, the Committee on Community-Based Solutions to Promote Health Equity sought 

to address this issue by emphasizing solutions that could be implemented at the local and 

national levels [84]. The Committee detailed their findings and recommendations in a book 

titled, “Communities in Action: Pathways to Health Equity”, which states that health equity 

is a notion embedded in our nation’s values, and that we should work hard to achieve it [84]. 

Additionally, they indicated that health inequity has consequences for the US economy, 

national security, business viability, and public finances [84]. To address this issue, the 

Committee made a series of important recommendations, including the support of education 

and enforcement related to civil rights laws, the need for community-based research in low-

income and minority communities, and the need to enhance inclusion of community 

members in health services practices and knowledge-based empowerment of the community, 

among others [84]. Taking these recommendations into consideration will contribute to the 

better understanding of health disparities in AD.

Understanding the diversity of the Latino community will help to differentiate the roles that 

genetic factors and social determinants of health play in the prevalence of AD. Even though 

Latinos tend to be considered as one group, there are significant differences among its 

subgroups [33]. These differences need to be studied and taken into consideration when 

planning research projects within the Latino community. In addition, noting the differential 

prevalence of co-morbidities among Latino subgroups (Table 2), it is equally important to 

broaden the recruitment of Latinos beyond the traditionally targeted inner city 

neighborhoods. This approach introduces recruitment and racial biases, depicting a narrow 

view of the Latino community and generating stigmas that could become embedded in the 

healthcare system [43]. A systematic way to tackle these issues is through community-based 

participatory research, where members of the Latino community are involved in all 

components of the research endeavor, from design and recruitment to data collection and 

interpretation [84]. Community leaders could also help identify members within different 

socioeconomic and educational levels in order to obtain a representative sample of the entire 

community. Additionally, fostering research collaborations between researchers in different 

areas of the US and their counterparts in Puerto Rico and Mexico, as well as other Latin 

American countries will help identify factors that contribute to the development of effective 

intervention strategies to reduce risk, improve diagnostic criteria, and lead to better 

treatment and care of AD patients. However, to develop and implement these research 

approaches successfully, it is important to address the social and cultural barriers that lead to 

mistrust of research and the healthcare system within the Latino community [42].
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Health disparities in AD: A neuroethics perspective

There are several ethical and social implications of neuroscientific research and translation 

of that research in the clinical setting and public domain. Any complete model for 

understanding health disparities in AD, particularly in underrepresented communities, must 

include an understanding of the “agent in context” capturing the complex interactions of 

genetics, social contexts, and cultural differences. All of this calls for a practical and holistic 

approach responsive to the wide range of issues and stakeholders at play. The field of 

neuroethics focuses on the “study of the ethical, legal, and social questions that arise when 

scientific findings about the brain are carried into medical practice, legal interpretations, and 

health and social policy,” including health care disparities, and unequal access to the benefits 

of such advances [85]. Thus neuroethics provides an analytic and pragmatic framework to 

meaningfully discuss the ethical and social implications of health disparities and research in 

AD. A pragmatic neuroethics framework seeks to identify starting points and alternatives to 

resolve difficult ethical challenges through a negotiated scientific and social process, acquire 

empiric evidence to understand those ethical challenges and deliver practical solutions in the 

form of recommendations and guidelines [86]. Another neuroethics approach has been used 

in other settings to discuss the unique and intersecting challenges of ethically translating 

research into clinical care and the public domain, for example in the case of children and 

neonates with neurodevelopmental disorders [87] or in exploring the impact and interplay of 

medicalization with a First Nation’s knowledge and approaches to wellness in relation to 

early onset familial AD [88].

In the case of AD in the Latino community, a pragmatic neuroethics approach will help us 

identify and discuss challenges related to health care disparities in AD, decision-making 

when there are different cultural understandings at stake, consenting to the use of emerging 

treatments to modify disease progression and diagnostic procedures as well as challenges 

connected to participating in research [89]. Such an approach will also help us to address 

questions related to human values, integrity and respect for persons in the context of Latino 

communities, and the multidimensional and multidirectional nature of knowledge and 

communication about diagnosis, treatments and nature of AD [86]. In this way, a cross-

cultural neuroethics approach can help identify and overcome potential misunderstandings 

that might arise when the worldview of researchers and clinicians differs from that of the 

community they are investigating or treating [90]. For example, frequently documented 

cultural differences distinguishing the Latino population include greater spirituality, a 

stronger sense of duty to family, and a lack of recognition of the early symptoms of 

dementia, as these are usually attributed to old age [91–93].

Neuroethics acknowledges the importance of individuals’ subjective experiences and of 

patient empowerment to ensure the delivery of culturally appropriate information about risk 

factors and treatments options, as well as to create diagnostic instruments that are sensitive 

to cultural differences and strategies to mitigate potential bias in the clinical diagnosis of AD 

in Latino populations. Another potential barrier in healthcare, which neuroethics can shed 

light on, is connected to mistrust towards the health care system. From a social justice 

perspective, neuroethics can help in identifying and creating strategies to address current 

barriers limiting access to health care and fostering health disparities. In sum, neuroethics 
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can align community and health system priorities and perspectives in a cultural appropriate 

manner.

CONCLUSION

The epidemic of AD among the Latino population is real and represents an eminent social 

and economic issue. In order to tackle this epidemic, the diverse Latino population has 

specific characteristics that need to be considered based on the idiosyncrasies of the different 

subgroups. The specific characteristics include differences in traditions, socioeconomics, 

education, migration status, and others. These factors influence the proficiency of 

individuals to seek appropriate healthcare and navigate the health-care system, contributing 

to healthcare disparities that lead to increased risk for the development of chronic diseases, 

such as diabetes and cardiovascular diseases. Thus, it is important to consider the impact that 

social determinant factors have on the higher risk of AD among the Latino population. 

Additionally, the identification of endemic genetic factors that contribute to higher risk and 

familial AD among Latinos indicates that ethnicity also plays an important role. Research 

should be directed to understand the penetrance of the identified founder mutations as well 

as to the identification of genetic factors that are linked to increased AD risk within the 

Latino population. Lastly, to establish effective health promotion and disease prevention 

strategies, it is important to understand the influence of social determinants of health among 

the specific populations or ethnic groups that are being targeted. Using neuroethical 

approaches will help to address these issues in a manner that honors the values and social 

complexities of the Latino community and delivers culturally appropriate information about 

risk factors, diagnosis, and treatment options. Ultimately, these efforts will improve Latino 

engagement with healthcare services and lead to earlier interventions that lower the 

likelihood for dementia. After all, addressing healthcare and health disparities is a matter of 

social justice.
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Fig. 1. 
Percentage of individuals living with AD. The graph illustrates the percentage of individuals 

diagnosed with AD per age group of the total cases in each ethnic background.
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Table 1

Number of published articles on dementia and the Latino/Hispanic population based on specific terms in 

PubMed and Google Scholar

# Articles

Term PubMed Google Scholar

Hispanics 32702 268000

Latinos 29802 304000

Dementia 167524 1710000

Hispanics and dementia 395 21800

Latinos and dementia 364 19800

Hispanics and Latinos and dementia 356 16300

Alzheimer’s disease 122832 1110000

Hispanics and Alzheimer’s disease 277 20300

Latinos and Alzheimer’s disease 251 16700

Hispanics and Latinos and Alzheimer’s disease 243 18000

Hispanics and Alzheimer’s disease and mutations 22 8240

Latinos and Alzheimer’s disease and mutations 17 8240

Hispanics and Latinos and Alzheimer’s disease and mutations 17 6700

Hispanics and Alzheimer’s disease and genes 51 16900

Latinos and Alzheimer’s disease and genes 40 17200

Hispanics and Latinos and Alzheimer’s disease and genes 40 16700

Hispanics and education and Alzheimer’s disease 92 18800

Latinos and education and Alzheimer’s disease 86 17200

Hispanics and Latinos and education and Alzheimer’s disease 83 17200

Hispanics and Alzheimer’s disease and socioeconomic status 11 13600

Latinos and Alzheimer’s disease and socioeconomic status 10 13600

Hispanics and Latinos and Alzheimer’s disease and socioeconomic status 9 12400

Hispanics and Latinos and metabolic syndrome 389 20500

Hispanics and obesity 2768 64800

Hispanics and Latinos and socioeconomic status 2947 61400

Hispanics and Latinos and education 6923 192000
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Table 3

Specific mutations identified in the Latino community

Latino subgroup Gene Mutations Reference

Mexican PSEN1 L171P, A431E, [79–81]

MTOC II A8027G, G7603A, A8003C, T8082C, C8301T [82]

Puerto Rican PSEN1 G206A [17, 72, 73]

Cuban PSEN1 L174M [74]

Dominican Republican EPHA1 P460L [75]

Caribbean Hispanics (mostly Puerto Rican and Dominican) PSEN1 E318G [78]

PSEN2 A344V, I235F, P301A [78]

APP V340M [78]

MAPT S318L [78]

GRN V519M, C222Y [78]

BIN1 K358R [75]

Colombian PSEN1 E280A [83]

APP, amyloid precursor protein; BIN1, Bridging Integrator 1; EPHA1, Ephrin type-A receptor 1; GRN, progranulin; MAPT, microtubule-
associated protein tau; MTOC II, mitochondrial cytochrome c-oxidase gene II; PSEN1, presenilin-1; PSEN1, presenilin-2.
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