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ABSTRACT
Erline E. Martinez-Miller: Sociocultural Determinants of Sleep, Cognitive Decline, and
Dementia among an Intergenerational Latino Cohort in the Sacramento, California Region
(Under the direction of Allison E. Aiello)

Latinos in the US face higher proportions of dementia. Understanding how acculturation
relates to cognition may provide insight to the mechanistic pathways driving this disparity. High
US acculturation, when compared to an orientation towards another birth/ancestral country, has
been linked to some poor health outcomes and may negatively shape cognition through these
pathways. Poor sleep is an important risk factor that has been largely unexplored among Latinos,
though evidence suggests a disproportionate burden. We addressed three gaps in our
understanding of the Latino cognitive disparity within an intergenerational Sacramento,
California cohort: (1) sociocultural mechanisms and sleep; (2) sociocultural mechanisms,
cognitive decline, and dementia; and (3) sleep, cognitive decline, and dementia, with ApoE-&4
genotype. Sacramento Area Latino Study on Aging comprised older age generation 1 (GEN1)
and Nifos Lifestyle & Diabetes Study comprised middle-age generation 2 (GEN2).

US acculturation may pattern sleep differentially by acculturative status of previous
generations, socioeconomic context, and potentially age. High intergenerational US acculturation
was associated with worse sleep among GEN2, but better sleep among GEN1. However, the
beneficial association among GEN1 may be a function of lower SEP. Cognitive outcomes were
explored among GEN1. High US acculturation was associated with better cognitive performance
and reduced dementia/cognitive impairment, not dementia (CIND) risk. Fatigue was also

associated with worse cognitive performance, but sleep, cognitive decline, or incident



dementia/CIND were not associated in this population. However, sleep-cognition associations
need to be assessed bi-directionally and in larger populations to gain a full understanding.

High US acculturation may improve sleep and cognitive outcomes in low socioeconomic
settings and acculturation across generations may differentially shape health, though a greater
understanding of the underlying sociodemographic mechanisms is needed. If replicated,
sociocultural pathways should be considered in sleep and cognitive research among Latinos.
Pending further exploration of sleep and cognition, better sleep may link high US acculturation
and improved cognitive outcomes. Future studies can build upon these findings as knowledge of
broad sociocultural determinants can guide identification of modifiable intervention targets (e.g.
sleep). Knowledge of a sociocultural framework can also guide the development of prevention

and intervention efforts (e.g. community integration component).
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CHAPTER 1: SPECIFIC AIMS
1.1 Rationale

The overall goal of the proposed research is to disentangle a complex pathway leading to
the disproportionate burden of cognitive impairment, cognitive decline, and dementia in US
Latinos, with a focus on the contributing roles of sociocultural factors and sleep.

Cognitive impairment plagues more than 16 million people in the United States (US).2 It is
characterized by memory loss and other diminished cognitive abilities.® The progression to
dementia among mild cognitive impairment (MCI) has been estimated as 12% annually among
the general population.* Dementia is also marked by memory impairment, as well as difficulty
with language, motor activity, object recognition, and disturbance of executive function.® Several
studies have suggested that cognitive impairment and dementia are 1.5-2 times as common
among Latinos as non-Hispanic Whites.52° A wide range of socioeconomic and health risk
factors of poor cognitive outcomes are more common among Latinos, %'# but the specific
mechanisms of cognitive disparities have yet to be elucidated. As the population of elderly US
Latinos rapidly expands,® the identification of modifiable risk factors of poor cognition and
dementia is imperative to reduce the public health burden.

Sleep is crucial aspect of health that facilitates physiological and neurological
functioning, resilience, and restoration,*6-2° and poor sleep has been linked to poor cognitive
outcomes.?*?® These associations are not well understood, but many behavioral and health risk
factors (e.g. smoking and poor cardiovascular and mental health) are shared. %4231 Gene-

environment interactions also play a role in the sleep-cognition association as apolipoprotein E-



€4 (ApoE-¢4) genotype and poor sleep measures have been shown to jointly increase the risk of
poor cognitive performance and dementia.®?-3 These associations are also not well-studied
among Latino populations, but limited sleep research among Latinos indicates they may also face
higher rates of worse sleep than other race/ethnicities.®’*! Given that the prevalence of ApoE-g4
genotype has been found to be lower among Latino populations,®#? understanding the
contribution of poor sleep to cognitive outcomes may provide insight into the disproportionate
cognitive burden. Yet, given the complex web of shared risk factors, research is of limited value
without an understanding of the broader framework of determinants for each disparity to
interpret results, to guide identification of targetable underlying mechanistic behaviors, and to
develop efficacious prevention and intervention tactics for poor sleep and cognitive outcomes
among Latinos.

Health behaviors and conditions are shaped by upstream sociocultural factors that operate
under an over-arching cultural orientation and structural socioeconomic determinants.*3#4
Latinos are comprised of many ancestral origins and can be characterized by cultural diversity
that is often guided by the dynamic process of acculturation, or cultural change, that can become
biologically embedded and reinforced across generations after exposure to culturally dissimilar
people, groups, and social influences.**-*” The concept of negative acculturation, whereby a
strong cultural orientation to the US (vs. high orientation to another origin or ancestral country)
is associated with worse health, is well-known,*>-4648-51 put associations actually tend to vary in
direction and magnitude depending upon the health outcome and socioeconomic context.*3-46:48-51
The health advantage among high socioeconomic populations is well-known.>? Therefore,
examining associations between acculturation and sleep and cognition provides an opportunity

for greater understanding of the interplay between determinants and the complex pathways that



may lead to sleep and cognitive disparities among Latinos. Some studies have explored
sleep®223053-57 and cognitive associations®®®* with unidimensional acculturative proxies, but
these measures do not capture the multiple health pathways stemming from acculturation**-*” and
exploration of socioeconomic context has been limited.

We aimed to gain a greater understanding of the disproportionate burden of poor
cognition and dementia among Latinos in the US via the broad sociocultural factors upstream
from many of the known health determinants. We focused on the contribution of poor sleep as
studies suggest Latinos may face higher rates of poor sleep and because if the known
associations with poor cognitive outcomes, including with the ApoE-¢4 genotype, and overall
health. We used a validated multidimensional measure of acculturation with intergenerational
assessments, multiple self-reported sleep measures, repeated cognitive assessments, and multi-
stage clinical dementia diagnoses to examine these associations within an intergenerational
cohort of predominately Mexican-descent Latinos in the US: a first generation of older

participants at study onset and a second generation of recruited offspring and other biological

relatives of middle-age at study onset. Among our intergenerational Latino study population, we

hypothesized that higher US cultural orientation was associated with poor sleep, accelerated

cognitive decline, and increased dementia risk, and that poor sleep was also associated with

accelerated cognitive decline and increased dementia risk.

1.2 Specific aims

1.2.1 Specific aim 1

Aim la. Examine the associations between high US acculturation, in single-generations and
across generations, and poor sleep measures among adult Latinos in the US.

Hypothesis 1a. Single-generation and intergenerational high US acculturation will be associated

with worse sleep outcomes than low US acculturation (i.e. a high acculturation towards another



origin or ancestral country). Across generations, parent-offspring pairs who both have high US
acculturation (stable-high) will be associated with worse sleep outcomes than pairs with
upwardly mobile high US acculturation (low parent-high offspring US acculturation) or low
intergenerational US acculturation (low parent-low offspring or high parent-low offspring).
Aim 1b. Assess the socioeconomic context of these US acculturation-sleep associations
within levels of educational attainment and major lifetime occupational category.
Hypothesis 1b. Among low socioeconomic indicators, high US acculturation will be associated
with worse sleep when compared to low US acculturation, but among high socioeconomic
indicators, high US acculturation will be associated with better sleep or not associate with sleep
when compared to low US acculturation.

1.2.2 Specific aim 2

Aim 2a. Examine the associations between high US acculturation and rate of cognitive
decline and incident dementia/cognitive impairment, not dementia (CIND) over a 10-year
period among adult Latinos of older age in the US.

Hypothesis 2a. High US acculturation will be associated with an accelerated cognitive decline
and an increased risk of dementia/CIND.

Aim 2b. Assess whether educational attainment modifies the US acculturation-cognition
and dementia association.

Hypothesis 2b. Among low educational attainment, high US acculturation will be associated with
an accelerated cognitive decline and an increased risk of dementia/CIND when compared to low
US acculturation. Among high educational attainment, high US acculturation will be associated
with a slower rate of cognitive decline and a reduced risk of dementia/CIND or not associate

with either outcome when compared to low US acculturation.



1.2.3 Specific aim 3

Aim 3a. Examine the associations between poor sleep and rate of cognitive decline and
incident dementia/cognitive impairment, not dementia (CIND) over a 10-year period
among adult Latinos of older age in the US.

Hypothesis 3a. Poor sleep will be associated with an accelerated cognitive decline and an
increased risk of dementia/CIND.

Aim 3b. Assess whether ApoE-g4 modifies the sleep-cognition and dementia association.
Hypothesis 3b. Among non-ApoE-&4 carriers, high US acculturation will be associated with an
accelerated cognitive decline and an increased risk of dementia/CIND when compared to low US
acculturation. Among ApoE-&4 carriers, we will observe the same associations as among non-
ApoE-&4 carriers, though with a higher rate of cognitive decline and an increased risk of
dementia/CIND.

1.3 Public health implications

Latinos in the US have been identified as disproportionately burdened by poor cognitive
outcomes and there is also evidence of higher proportions of poor sleep. Cultural orientation and
socioeconomic factors impact many health behaviors and outcomes. Understanding how US
acculturation associates with sleep, cognitive performance, and dementia (1) provide a “big
picture” understanding of how culture shapes health risk factors, including sleep, and ultimately
cognitive outcomes; (2) offer future research potential modifiable underlying mechanistic
pathways to explore, with the ultimate goal of identifying intervention targets for both sleep and
cognition; (3) inform the development of prevention and intervention efforts with a cultural

framework to reduce sleep and cognitive disparities. Additionally, we may set the framework for



future exploration of sleep as a key determinant of Latino cognitive disparities, potentially
mediating the association between high US acculturation and cognitive outcomes, which would

help gain a better understanding of the ways in which US acculturation can impact health
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Figure 1. Conceptual framework of the hypothesized association of US acculturation and cognitive
performance and dementia (Aim 2) via the mechanism of US acculturation-sleep (Aim 1) and sleep-
cognitive performance and dementia (Aim 3), with potential effect modification by socioeconomic factors

and ApoE-&4 genotype.



CHAPTER 2: BACKGROUND AND SIGNIFICANCE
2.1 Background

2.1.1 Cognitive impairment, decline, and dementia

Cognitive impairment is twice as common among some Latino groups when compared to
non-Hispanic Whites.5° Cognitive function refers to processes crucial for daily living, including
memory, concentration, coordination, and decision-making.>%!? Cognitive impairment is a
complex, multifaceted, poorly understood condition that plagues more than 16 million people in
the US.2 Common among the elderly,>®%° it is characterized by memory loss and other
diminished cognitive abilities® that exceeds what would be expected for the individual’s age and
level of education.%® Cognitive impairment is also often related to health declines,®”% shortened
lifespans, and a loss of independence. 33269

Cognitive impairment ranges from mild to severe,® and those with MCI often function
independently in their daily lives in a manner that is indistinguishable from the past.”>"* MClI is
thought to reflect a transitional stage between normal cognitive aging and early dementia,’? and
14% of individuals over age 70 have sufficient cognitive impairment that would qualify as
dementia.” Women diagnosed with MCI have been shown to decline cognitively at faster rates
than men.”* Dementia is the loss of cognitive function, specifically of thought, recall, and reason,
coupled with the loss of behavioral abilities, and interferes with an individual’s daily living.

Multiple brain disorders lead to dementia (see Supplemental Table 1. Key brain disorders

that cause dementia),” and Alzheimer’s disease (AD) is the most common cause of dementia

among elderly people, accounting for an estimated 60-80% of dementia cases.®? AD is the 6"



leading cause of death for those aged 65 years and older and an estimated 5.2 million people in
the US suffer from AD.”® In the trajectory of problematic cognitive function, between 10-30% of
adults aged 65 and older suffer from MCI, and 10-15% of those diagnosed with MCI progress to
AD each year (see Figure 2 for trajectories of cognition throughout the lifecourse).”” Early
symptoms of AD include difficulty remembering names and recent events, apathy, and
depression, and as AD progresses, symptoms include impaired judgement, confusion, behavior
changes, and loss of physical control and function, including speech.® The prevalence of AD is
higher in women, but the incidence for AD is comparable for both sexes, which may be
attributed to the longer lifespan of women.”® When compared to non-Hispanic Whites, Hispanics
are 1.5 times as likely to have AD and there is evidence that missed diagnoses are more common
in this population.”

Previous research has found that MCI and AD share many of the same key modifiable
risk factors’’ —which Latinos are more susceptible to,%?46>79-82 including vascular disease,*%*
low educational level ®® and measures of poor sleep.*>® In addition to the heavier burden of
modifiable risk factors, there is evidence that Mexican-Americans, the largest subpopulation of
Latinos (65%),%" are diagnosed at more advanced stages,’® at younger ages,*? and are less likely
to carry the ApoE-g4 allele® when compared to non-Hispanic Whites. One study found that
among traditional risk factors for MCI, only age, sex, education, and the ApoE-¢4 gene were
linked to an MCI diagnosis.”” Importantly, Latinos comprise 17.4% of the total US population,®
and are projected to increase to 29% of the population.®® The elderly Latino population is
expected to triple (19.8%) by the year 2050.% This demographic shift towards a larger elderly
Latino population coupled with the disproportionate burden of cognitive impairment in this

population will present critical health challenges in the US. Mexican-Americans comprise the



majority of Latinos, and there is a critical need to identify risk factors and pathways of MCI and
dementia unique to this population. The identification of modifiable mechanisms of poor
cognitive outcomes in US Latino groups will guide prevention and intervention efforts aimed at
slowing progression, reducing risk, and diminishing disparities, and as well as to improving
disease prediction tools in this population.’’
2.1.2 Sleep

A modifiable risk factor of cognitive impairment that is also linked to the ApoE-&4
genotype®®®! is poor sleep.?4859293 Sleep is a crucial neurophysiologic state that is essential for
overall health physiological and neurological functioning, resilience, and restoration.62° Sleep
has distinct stages that are characterized by brain patterns, and it can be measured subjectively or
objectively across multiple dimensions: presence of disorders, quantity/duration, and quality.®*%
Definitions of what constitutes adequate sleep health and sleep disorders also changes across the
lifecourse.'” Poor sleep health is a major public health problem that is difficult to define® and an
estimated 50-70 million Americans suffer from some chronic sleep disorder.®” Sleep apnea and
insomnia are the most common sleep disorders and each are estimated to affect 15% of the
population.® Sleep can be directly and indirectly influenced by many health factors: obesity,
depression, anxiety, certain medical conditions and medications, and substances such as alcohol
and nicotine are known predictors of poor sleep.® Not only do these factors influence sleep, but
research suggests a bi-directional relationship between sleep and general health (see Figure 3) as
poor sleep is also known to influence mental health, cardiovascular disease, diabetes, obesity,
cancer, cognitive decline, and mortality.!320:21,24.93,97,99,100

Importantly, most sleep research has been conducted in non-Hispanic populations, and

research findings are therefore not generalizable to other racial/ethnic groups.*® Thus, the
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characterization of sleep in Latinos remains unclear as limited research has produced inconsistent
results.t341101 Still, when compared to non-Hispanic Whites, some Latino groups have shown
widening gaps in sleep duration over time*® and been found more likely to report insufficient
sleep durations.** Additionally, some US Latino groups have been posited as disproportionately
burdened by poor sleep because of elevated risks of 1) health conditions associated with
impaired sleep,?°1%2 and 2) adoption of negative predictive behaviors and poor habits of
sleep.?>1% Poor sleep has been hypothesized as a substantial contributor to racial/ethnic and
socioeconomic inequalities in a wide range of health outcomes, yet it is understudied.’-3:54104
Recent reviews of sleep have called for more research on protective and adverse behaviors and
outcomes that may link sleep to acculturation (cultural attitudes, beliefs, norms, practices),
sociodemographic factors, and familial influence, with a focus on the role of a “Westernized” (or
US) lifestyle, on sleep health in minority populations.t’1%4
2.1.2.a Sleep, cognition, and dementia

Poor sleep has been linked to differential risk of cognitive impairment, independently of
the ApoE-e4 genotype, via its impact on cellular ultrastructure, gene expression, metabolic and
hormone regulation, mood, and vigilance, though these pathways are not completely
understood.?492105-108 \While two recent meta-analyses concluded there was no association
between the ApoE-&4 allele and sleep apnea in the overall population,'® Xu H et al. noted that
there were associations between the two when considering risk of cognitive disorders.*'° The
sleep-cognition link may be mediated by cardiovascular disease risk factors, and other health
behaviors influenced by sleep.!'! As stated, the ApoE-&4 allele and poor sleep jointly impact
cognitive function, leading to elevated risks of cognitive impairment, while improved sleep

seems to reduce the incidence of dementia and cognitive decline those with ApoE-&4
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allele 3436111114 1t has been hypothesized that chronic systemic inflammation characterizes all
these conditions and links poor sleep, ApoE-g4, and AD, a pro-inflammatory condition itself.**®
While this three-way link provides critical guidance for intervening upon poor cognitive
outcomes via modifiable sleep, this association has yet to be explored in the Latino population.
2.1.3 Apolipoprotein E-g4

ApOE-¢4 is an established genetic risk factor for cognitive impairment and AD.16-120 At
least 60% of those diagnosed with AD have at least one allele,”® and the &4 allele accounts for at
least 50% of the genetic attributable risk.!2122 ApoE is a pleiotropic gene and lipid binding
protein that transports triglycerides and cholesterol in multiple tissues, and its role is critical to
the central nervous system and brain. The ApoE-&4 allele specifically participates in metabolic
interactions, especially when €4 is delipidated, and is structurally different, which leads to
different binding profiles and lipoprotein preferences, when compared to the other ApoE alleles.
In turn, the €4 allele leads to elevated pro-atherogenic lipoproteins, an accelerated trajectory
towards atherogenesis, a higher likelihood of hyperlipidemia and cardiovascular disease, and
thus, an increased risk of AD."®

A recent review found that ApoE-¢4 has a differential effect by age and sex: previous
studies have found a reduction in risk after the age of 85 in both sexes, a risk curve five years
earlier among women, and with the presence of two alleles, an increased and earlier risk curve by
ten years for both sexes.”® Additionally, differences in the acceleration of cognitive decline
between men and women are greatest among women carrying the &4 allele.”* (For further
information, please see Supplemental Table 2: ApoE genotype and AD by sex.) The underlying
interactive mechanisms for increased risks among carriers remains unclear, and not all ApoE-&4

carriers develop cognitive impairments.*?® Previous research has found a lower prevalence of the

12



ApOE-g4 genotype in Latino groups when compared to non-Hispanic Whites, 42 which further
suggests that unexplored and complex mechanisms may lead to Latinos’ disproportionate
burden, in both €4 carriers and non-carriers. Gene-environment interactions, specifically those
involving ApoE-¢4, may be key determinants of the development and progression of cognitive
decline.'?3124 Disparities research should focus on the joint impacts of ApoE-g4 and modifiable
risk factors and the differential risk among carriers and non-carriers in Latino groups to provide
insight into factors driving the disproportionate burden.
2.1.4 US acculturation

Culture is comprised of beliefs, traditions, language, and social interactions that shape
health. Knowledge of one’s broad cultural orientation provides insight about these compositional
cultural factors and how they influence downstream health behaviors and conditions.*?® The
Latino population has diverse ancestral origins (e.g. Mexico, Puerto Rico, etc.) and a large
foreign-born population, leading to rich cultural variation that is often guided by the dynamic
process of acculturation.**Acculturation defines the dynamic process by which individuals adapt
to a new living environment and adopt the norms, values, and practices of that environment.*
While the direction and magnitude of acculturation-health associations can vary by health factor,
the concept of negative acculturation whereby a high cultural orientation to the US (vs. birth or
ancestral country) is associated with worse health (i.e. many harmful health behaviors and poor
health conditions) has been well-described 43-46:48-51

In alignment with this concept, many risk factors of dementia such as alcohol use,
smoking, poor sleep, diabetes, and other cardiovascular outcomes have been linked to high US
acculturation,®10-1443-46,48-51,92,108,126-132 £ rther, a growing body of literature has found that

proxies of US acculturation are associated with worse sleep (e.g. too short or long sleep
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durations, sleep complaints) among Latinos.!32%3053-57 However, not all risk factors of sleep
dementia are consistent with the negative acculturation hypothesis. For example, smoking, poor
diet, high body mass index (BMI), and cardiovascular disease, have been linked to increased US
Latino acculturation,3:2%4850.126-128,133-139 conyersely, healthy behaviors positively associated
with sleep, like physical activity, are linked to US nativity (vs. foreign-born).*° and for many
chronic diseases and mental health disorders, the direction of influence of acculturation is
unclear. Additionally, those who are more acculturated have been found to have improved access
to care and use of preventative services, especially for women.>® These behaviors and conditions
have been found to be predictive of sleep health and cognitive function across the
lifecourse. 1265131141142 gy djes are often limited by the use of acculturative proxies that do not
capture the complexities of acculturative change that measure adherence to American values and
guide pathways between acculturation and health.*>*” For example, increased US cultural
orientation (i.e. higher US acculturation) in Latinos may be defined as being US-born,
dominantly speaking the English language, number of years residing in the US, or as some
combination of these factors. 32

The acculturative experiences of preceding generations may impact sleep and health
through separate mechanisms that a single-generation snapshot cannot capture.*446.143 For
example, a US-born Latino may have one, both or no parents born outside the US resulting in
varying degrees of acculturation and cultural transmission. First, acculturation can become
biologically embedded and transmit to offspring via fetal programming (e.g. acculturative stress
leads to elevated cortisol levels during pregnancy that impact offspring outcomes#414%) to impact
subsequent generation health regardless of present life conditions.*® Second, post-natally,

parental acculturative behaviors and practices, including healthcare utilization, can be learned,
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reinforced, and shape development to impact offspring health and sleep (e.g. parental sleep
behaviors, diet, breastfeeding practices).*+!*3 Therefore, single-generation cultural measures do
not stand alone and intergenerational acculturation assessments provide context into how the
culture and health of previous generations can become biologically embedded and shape the
lifecourse culture and health of subsequent generations

The cultural exchange entailed in acculturation is facilitated and reinforced by structural
socioeconomic determinants that are fundamental to the adaptation process.*>*® Understanding
how US acculturation operates across multiple spheres of influence (Figure 4) and along with
socioeconomic factors, patterns cognitive functioning and sleep among Latinos may identify an
over-arching cultural framework with specific underlying mechanistic pathways to explore in
future research, the results of which would provide targetable points of intervention and inform
the development of efficacious prevention and intervention efforts. Accounting for these
complexities in Latino research enables us to effectively disentangle the influential role of
acculturation on sleep, cognition, and dementia risk.

2.1.5 Socioeconomic position (SEP)

Socioeconomic position (SEP) is comprised of educational attainment, income, wealth,
poverty, and other resource- and prestige-based characteristics. %4’ The link between SEP and
health is well-documented whereby SEP determines living and working conditions, social and
psychological interactions in private and public settings, and health knowledge and access. Low
SEP often leads to poor living and working conditions that harm health and reduce longevity.'4’
These associations are not attributable to a single SEP component; rather, SEP components
determine health through interconnected pathways that are dynamic across the lifecourse, and

each component can shape health through different, though interrelated, pathways.'*’ However,
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single SEP components are often treated as proxies of SEP in research because SEP is
challenging to quantify, though these proxies do not capture the complexities of SEP.146
2.1.5.a Educational attainment

Educational attainment is an important SEP component that influences other components-
for example, educational attainment often sets an occupational and income trajectory, which can
also be linked to working conditions.*® More education is associated with better SEP and
improved health outcomes, including cognitive performance and dementia risk.*#¢4° More
education has been hypothesized to improve cognitive outcomes via SEP pathways and enhanced
cognitive reserve,3-1%2 as an enhanced reserve may reduce the clinical expression of the physical
brain degeneration that is characteristic of dementia.*>!

Education may modify the relationship between acculturation, health, and dementia as
increased educational attainment is linked to measures of high US acculturation*”*15% and to
reduced dementia risk.1*8*>0 Haan et al. (2011) found that more advantaged lifetime SEP
trajectories, that included education, had better cognition, and that these advantages were greater
in participants of fewer immigrant generations (i.e. less acculturated), indicating that a higher
SEP confers a greater cognitive benefit in those with less US acculturation.*>® Similarly, Zeki al
Hazzouri et al. (2015) found that low education across generations differentially increased poor
metabolic outcomes, risk factors for poor sleep and cognitive outcomes, among US-born and
foreign-born Latinos, whereby low educational trajectories were more harmful for foreign-born
participants.®* SEP has also been shown to modify the harmful association between
cardiovascular risk factors and dementia/CIND; a protective benefit of high education can still be

observed but to varying degrees dependent upon the exposure.'>>1%
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2.1.5.b Occupational category

Occupation is another important indicator of SEP. There are clear gradients of health by
occupation and the associations are complex and likely bi-directional. Occupations may enhance
health through higher SEP trajectories (e.g. non-manual occupation), but individuals with higher
education and improved health may also select into better working conditions. Broadly, more
strenuous working conditions are associated with higher mortality and worse health outcomes
(e.g. manual vs. non-manual). Manual and non-manual occupational categories are commonly
used to group different types of working conditions whereby manual labor tends to require less
education, more strenuous activity, and generally poorer working conditions.®’

Occupation and working conditions can directly pattern sleep through shift work, job
strain, and financial stress.'® The prevalence of short sleep duration has been shown to vary by
broad occupational category. Shift work has been linked to shorter sleep durations*>® and non-
manual work has been linked to more sleep disturbances.'®® Associations between occupation
and sleep duration among Latinos have been shown to vary by nativity and sex. A study by
Jackson et al. (2014) found that among Latinos, the prevalence of short sleep duration increased
with more professional/managerial roles, except for non-US-born women.**® Conversely, short
sleep duration tended to decrease with increasing professional/management roles among Whites.
For women, the prevalence of short sleep was higher among US-born Latinos than non-US-born
Latinos within all occupational categories, except laborers; there was not much variation
observed by immigration status for men.°8
2.2 Existing studies
2.2.1 US acculturation and sleep

Acculturation-sleep research in Latinos is limited, the existing studies have shown that

being US-born (vs. both foreign born and non-Hispanic Whites),?3%5354 [iving in the US for
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longer durations,?® and increased English language competence® were associated with increased
sleep complaints and shorter duration of sleep. Research further hypothesized that these
association were attributable to increased stress, increased prevalence of negative health
behaviors such as smoking, differing attitudes towards sleep,* or a higher tendency to report
sleep complaints among those categorized as highly acculturated towards the US.2%30:5455
2.2.2 US acculturation, cognitive decline, and dementia

The relationship between US acculturation and cognition in Latinos is unknown, but
associations between cognitive outcomes and known proxies have been examined.%-% For
example, bilingualism has been explored as advantageous for cognition as some have
hypothesized it may improve executive function and expand cognitive reserve, but findings have
been inconsistent.>-6264 Others have focused on migration as a determinant for cognitive
outcomes via different pathways, including more access to health and social services and
improved socioeconomic status after migration, as well as detrimental factors like loss of social
support, and increased stress and tobacco use. Xu et al. (2017) conducted a systematic review
exploring migration-cognition research, and also found inconsistent results across the literature.®®
Again, while these proxies are closely linked to accul