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ABSTRACT
A MULTILEVEL ANALYSIS OF STRUCTURAL INTERSECTIONALITY AND THE

SOCIAL DETERMINANTS OF HEALTH
RICHARD PATTI
JASON SCHNITTKER

This dissertation uses a multi-level approach to assess how social determinants of health
influence life course health trajectories through a structural intersectional lens. The three
chapters assess a macrolevel, meso-level and microlevel exposure, respectively, over a range of
physical, mental, physiological, and self-reported health measures. Longitudinal data from both
the Survey on Income and Program Participation (SIPP) and the Health and Retirement Study
(HRS) is used to integrate a life course approach to health into this work. The structural
intersectionality perspective is employed by using multiple social positions of an individual
(such as race-ethnicity-citizenship) when constructing categories for assessment, as opposed to
relying on a series of interaction terms in the modelling process. Fixed effects models are used to
isolate policy effects in chapter one, while both chapters two and three employ multilevel growth
curve models to map life course health trajectories.

The first chapter emphasizes macro-level exposure in the form of state immigrant policy
contexts, considering how state immigrant policies influence anxiety and self-rated health at the
intersection of race, ethnicity, nativity, and legal status. The second chapter addresses how meso-
level processes in the form of neighborhood conditions moderate adult life course trajectories of

aging across different intersectional statuses. The third chapter analyzes individual-level

Vi



exposures in the form of stress exposure and appraisal while considering how these stressors
differentially shape markers of health across various intersectional groups.

This work contributes to the field in three major ways. First, by calling attention to the
importance of looking within racial and ethnic groups to capture variation in health. The usage of
intersectional identities rather than multiple interaction terms is a more succinct way to capture
these health differences. Second, by properly accounting for timing and cumulative effects over
life course exposures. The life course perspective with exposures that are age-specific add
necessary context to how these societal exposures pattern health over the life course. Third, this
multilevel approach to the social determinants of health allows for the examination of a range of
health outcomes, capturing the multidimensional nature of population health and our assessment
of it. Results from this work serve as an important extension of previous research, while serving

to inspire future questions and expansion on the ideas presented in the chapters to follow.
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PREFACE
The concept of social determinants of health asserts that health and well-being of

individuals over their life is not solely determined on biological or physiological factors.
Different exposures occurring at all levels of social life, experienced by individuals over the life
course shapes a range of population health outcomes. These exposures of shape health and well-
being in various ways, depending on the social statuses occupied by individuals. At a single
point in time, a person occupies a series of different statuses, all of which function to shape how
these determinants of health shape well-being and health trajectories over the life course.
Structural intersectionality is a perspective which examines these interlocking statuses, the
interplay between them and their role in the shaping life course health. While race and ethnicity
are prominent stratification mechanisms in research on a range of health outcomes, attention to
citizenship, nativity, and legal status is also key to understanding how social determinants of
health work to shape health over the life course. Examining the interactive effect of these
statuses requires a structural intersectionality perspective to properly study their roles in
patterning health. Following a three chapter model, this dissertation assesses social determinants
of health at the macro, meso, and micro levels, evaluating how these exposures impact the health
of different intersectional identities over the life course.

Chapter 1 focuses on state immigrant policies as macro-level exposure. How individuals
are affected by this state-level social determinant of health is primarily by virtue of their nativity,
but race, ethnicity, and the legal status of household members also play an important role. Race-
ethnicity is linked to nativity, citizenship, and household legal status in an to capture the
variation in self-reported health and anxiety stemming from accommaodating or restrictive state
immigrant policy environments. Chapter 2 evaluates the meso-level exposures of neighborhood
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and housing disorder. Specifically, how trajectories of cognitive and physical decline are
modified by these exposures. This chapter employs the same intersectional statuses found in
Chapter 1. Chapter 3 uses individual-level stress exposure and stress appraisal as a micro-level
social determinant of health. Using the framework of a stress process model, physiological health
outcomes are evaluated over the life course at the intersection of race-ethnicity and nativity.
Together, these chapters provide a multilevel analysis of social determinants of health across a
series of different intersectional identities, incorporating a multidimensional view of life course
health.

Chapter 1 uses panel data from the Survey on Income and Program Participation (SIPP)
as well as state-level data from the Correlates of State Policy Project. Individual health status is
evaluated on the basis of race-ethnicity-citizenship (REC) or race-ethnicity-household legal
status (RE-HLS) where household legal status is determined by the members of the household in
which the individual lives. This chapter addresses three related research questions. 1) How do
patterns of health vary at the intersection of race/ethnicity, nativity, and individual- and
household-level citizenship status? 2) Do broad state immigrant policy contexts pattern
population health at the intersection of race/ethnicity, nativity, and individual- and household-
level citizenship status? 3) How do particular accommodating state immigrant policies pattern
population health at the intersection of race/ethnicity, nativity, and household legal status?

States have become the main driver of immigrant policies that influence the activities of
people’s daily lives (Asad and Clair 2018; Ornelas and Perreira 2011; Perreira and Pedroza 2019;
Reich 2017, 2021). The Correlates of State Policy Project dataset, allows us to track immigrant

policies passed by individual states from 2004-2016, classifying whether or not these policies
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were accommodating (i.e., easing the transition of immigrants into US life) or restrictive (i.e.,
limiting the incorporation process of immigrants into the United States) (Jordan and Grossmann
2017; Reich 2017). We use the 2004 and 2008 SIPP panels, coupled with wave-specific topical
modules that include questions on individual health, which we then subsequently link to state
level data from the Correlates of State Policy Project. This helps us to paint a picture of the
broader policy environments within a state in a given year.

Using a series of two and three-way fixed effects models, we are able to isolate the
effects of state immigration policy environments, as well as healthcare-specific accommodating
policies, in shaping individuals’ self-rated health and reported anxiety. Results point to
intersectional inequalities in health, with especially striking health risks among the Black and
Hispanic citizens. Our results show that accommodating policy environments have an effect on
reducing anxiety among all residents not just immigrants within states. Similarly, we find that
restrictive policy environments are associated with a higher likelihood of fair/poor self-rated
health for all residents, not just the immigrant sub-groups targeted by these policies.
Optimistically, our results indicate that several specific accommodating health-related policies
are protective for health, especially among immigrants and racial minorities.

Chapter 2 examines how neighborhood and housing disorder shape trajectories of aging
throughout the life course, along lines of REC and RE-HLS intersections. Using the 2014 panel
of the SIPP, following a sample of individuals over four years, this paper answers two related
research questions 1.) How do trajectories of physical and cognitive aging vary at the

intersections of race/ethnicity-citizenship and race/ethnicity-household legal status? 2.) How do
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neighborhood conditions and exposures over the adult life course influence these observed aging
trajectories?

This chapter contributes to the broader research on population health and aging by
helping identify antecedents of aging. Much of the research on aging focuses at older ages, when
individuals are approaching retirement age, or at least 50 years old (Boen 2020; Durfey et al.
2019; Stover et al. 2007). By contrast, this study assesses individuals’ trajectories of both
physical and cognitive aging over the entire adult life course. This chapter integrates elements
from the expansive literature on neighborhood and housing effects into the knowledge of aging
processes. Negative effects stemming from detrimental neighborhood or housing exposures may
be mitigated through the ability of individuals or groups of individuals to employ flexible
resources to combat these effects, this ability is not evenly distributed across the population
(Clouston and Link 2021; Phelan and Link 2015). These stressors accumulate over the life
course, culminating in an observed health disadvantage on a variety of different measures (Diez
Roux and Mair 2010; Finch et al. 2010; Haines, Beggs, and Hurlbert 2011; Ross and Mirowsky
2001). By combining these neighborhood and housing factors aging trajectories over the adult
life course, this chapter evaluates meso-level factors alter trajectories of aging, while identifying
the points in adulthood where individuals are most affected by these exposures.

Using a series of multilevel growth curve models, | follow 53,320 unique individuals
over a total of 140,832 person-years, mapping trajectories of cognitive and physical decline by
REC and RE-HLS. Findings from this study point to a variation within the same-racial ethnic
group when it comes to both cognitive and physical trajectories of age-related decline. There is

evidence for a weathering of initial health advantages of migrants to the US, as well as racial
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minorities. Additionally, there is a greater resilience to neighborhood and housing disorder
displayed by racial and ethnic minority groups, as well as non-citizens. This in spite of being the
most likely to experience stressors or everyday discrimination by virtue of their social position or
status. This chapter also shows the dynamic pace of aging over the life course, with certain ages
being more susceptible to meso-level disorder. The variation across REC and RE-HLS groups
emphasize a full life course perspective when evaluating how these social determinants modify
and shape aging trajectories.

Chapter 3 examines micro-level social determinants of health, specifically how
individuals experience, perceive and respond to stress. This study use the Health and Retirement
Study (HRS) from 2006- 2016, coupled with sensitive biomarker data, evaluating physiological
health measures. This chapter asks the following questions 1.) How do patterns of stress
exposure and stress appraisal differ across different categorizations of race, ethnicity, and
nativity? 2.) How do different levels of stress exposure and stress appraisal shape life course
differences in physiological health across race-ethnicity-nativity statuses?

This chapter employs a stress process model, highlight how the perception of a stressor is
highly dependent on individual social position and resources available. Flexible resources and
coping mechanisms employed in dealing with stressors are often patterned by individuals’ social
position. These serve to mitigate the potential negative health effects associated with a stress
experience. Repeated activation of the stress response over the life course manifests
physiological health effects. While stress burden in the form of exposure to stressors is highly
present, the role of stress appraisal, the perception of stressors, needs to be more thoroughly

examined when evaluating the stress process. This chapter focuses on how the intersection of
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nativity, race and ethnicity contribute to differences in stress exposure, stress appraisal and how
that shapes different trajectories of physiological health in older ages.

Using data from the HRS, | obtain a sample of 51,106 person-years for 10,740 unique
individuals aged 51-85. | use a series of descriptive tables and statistical tests of association to
evaluate differences in stress exposure and appraisal across different race-ethnicity-nativity
statuses. | evaluate the physiological measures: C-reactive protein, HbAlc, and HDL cholesterol
to assess health consequences spurred by the stress process model. Using a battery of multilevel
growth curve models, | map trajectories of the three outcomes moderated by stress exposure and
stress appraisal across all race-ethnicity nativity groups in my sample.

This chapter has three main takeaways. First, the processes of stress exposure and stress
appraisal, while being derived from the same source, are distinct processes that need to be
examined on their own merits in the evaluation of physiological health impacts. Descriptive
differences in patterns of stress exposure and stress appraisal across different race-ethnicity-
nativity groups further underscore this point. This chapter also echoes the previous two chapters
in its emphasis of assessing variation within the same racial/ethnic groups. The subdivision of
each racial group on the basis of nativity highlights the intragroup variation that exists within
racial and ethnic statuses. Additionally, the pace of aging varies, depending on the point an
individual is at in the life course. This non-constant aging pattern is indicative of how certain life
course exposures in regards to stress operate or when the summation of life course experiences
comes to fruition in terms of physiological health.

Common themes between these chapters speak to the necessity of a life course

perspective when studying health. Change over time, aging rates, and the different points at
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which exposures are significant throughout the life of a person are imperative to understand
when studying how these social determinants shape population health differences. The structural
intersectionality framework amplifies existing knowledge of racial and ethnic inequalities in
health by incorporating structural factors arising from citizenship, nativity, and legal status of
family members. The heterogeneity that exists within racial and ethnic groups is notable across
all different levels of exposures and health outcomes. It is not enough to evaluate differences
solely on race-ethnicity, as there are other dimensions that intersect and should be added to fully
understand this health variation.

The differences between the chapters paint a comprehensive picture of the social
determinants of health over the life course. Each chapter, centered around a different level of
analysis, shows the multilevel nature of social determinants of health. Additionally, the different
health outcomes in each chapter capture a unique dimension of health. Self-reports, mental
health outcomes, physical and cognitive ability, and physiological measures are all captured in
this work. Together these chapter provide a multidimensional view of how health can be
evaluated across multiple intersectional identities, and how they are influenced at multiple levels
of exposure. This dissertation is not grounded in causal inference. However, a range of
methodologies are employed in order to further understanding of population health. The two
chapters rely on multilevel growth curve models, with two and three-way fixed effects models
being used in chapter one, with descriptive analysis and tests of association addressing one of the
research questions posed in the final chapter. Nonetheless, this dissertation is an important
building block that should motivate further questions surrounding the social determinants of

health.
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CHAPTER 1 STATE IMMIGRANT POLICIES AND INTERSECTIONAL
INEQUALITIES IN HEALTH

Adapted from:

Patti, Richard, and Courtney Boen. 2025. “State Immigrant Policies and Intersectional

Inequalities in Health.” Population Research and Policy Review 44(2):1-43.

| was the primary author responsible for data cleaning, data analysis, generating visuals and

writing of the manuscript.

1.1. INTRODUCTION
In the midst of federal immigration policy stagnation in recent decades, state legislatures

have become the primary sites of immigrant policymaking and played an increasingly central
role in governing the social, political, and economic contexts where immigrants live and work
(Reich 2017, 2021). Critically, states have chosen divergent policy pathways (Jiménez et al.
2021); some have taken a more welcoming and accommodating route by, for example,
expanding immigrant access to education and healthcare, while others have passed bundles of
restrictive, anti-immigrant policies, such as omnibus laws imposing penalties for employment
and limiting access to public services and benefits (Philbin et al. 2018).

Importantly, these disparate contexts have been linked to disparities in a number of
health and healthcare outcomes (Dondero and Altman 2020; Jimenez et al. 2021; Schut and Boen
2022). Studies find that accommodating immigrant policies—such as those that extend
healthcare access, drivers licenses, and legal status to undocumented immigrants—can reduce
stress and perceptions of threat and expand access to material resources and benefits in ways that
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promote physical and mental health (Perreira and Pedroza 2019; Philbin et al. 2018; Torres and
Young 2016). By contrast, restrictive state policies erode immigrant health by increasing stress
and stigma (Arbona et al. 2010; Ayon 2017; Cervantes and Menjivar 2020; Garcini et al. 2016;
Morey et al. 2018) and creating “icy” policy environments that prevent or discourage
institutional engagement and service utilization (Schut and Boen 2022). Because Latiné
immigrants have been the primary targets of anti-immigrant legislation and discourse in recent
years (Armenta 2017; Flores and Schachter 2018; Viruell-Fuentes, Miranda, and Abdulrahim
2012), state immigrant policies are especially consequential for Latiné groups across categories
of nativity and legal status. In these ways, state immigrant policies play a central role in
patterning population-level disparities in health and well-being by race-ethnicity, nativity, and
legal status (Gurrola and Ayon 2018; Perreira and Pedroza 2019; Philbin et al. 2018).

Despite increased attention to the role of state immigrant policies in patterning population
health and health disparities, two important gaps warrant attention. First, because of data
limitations, most studies in this area rely on cross-sectional data to investigate the links between
particular immigrant policies and single health outcomes in particular years (Philbin et al. 2018).
However, the state policy contexts experienced by immigrants have changed drastically in recent
years, with tremendous heterogeneity in policy climates across states and over time (Jimenez et
al. 2021; Reich 2017, 2021). Cross-sectional designs also raise concerns about the potential
biases of unmeasured confounding and selection, restricting causal inference. As such, more
research investigating how broad scale changes in state policy contexts over time and space
pattern changes in individual and population health is needed. Second, because few surveys
collect data on legal status, little is known about how state policy contexts affect groups

differentially by legal status, as well as at the intersection of legal status, race-ethnicity, and



nativity. Scholars often theorize that state immigration policies may have the greatest impact on
the health and well-being of undocumented groups—who are typically the direct, primary targets
of anti-immigrant legislation (Castafieda and Melo 2014; Gurrola and Ayon 2018)—as well as
individuals in mixed status households—who may experience substantial vicarious fear, threat,
stigmatization, and criminalization in ways that are particularly consequential for health (Asad
and Clair 2018; Castafieda and Melo 2014). For these reasons, more research on how changes in
state immigrant policy shape population disparities in health and well-being by individual- and
household-level legal status—as well as along other axes of social stratification—is needed.
This study merges population-based survey data from the 2004 and 2008 panels of
Survey of Income and Program Participation (SIPP) (n=1,200,404) and data on state policies and
policy contexts to address two key aims. First, we document patterns of population health at the
intersections of race-ethnicity, nativity, and legal status. We consider both individual- and
household-level legal status, illuminating the unique patterns of health among non-citizens as
well as those in mixed-status households. Second, we investigate how changes in state-level
immigrant policy across time and space shape health risks at the intersection of race-ethnicity,
nativity, and legal status. We assess both how broad state policy contexts as well as particular
state-level immigrant policies shape health risks. Our estimation strategy includes both two- and
three-way fixed effects models, which together offer a rigorous test of the links between state
immigration policy and patterns of population health. In doing so, our study both reveals
stratified patterns of health at the intersection of race-ethnicity, nativity, and citizenship and
provides new insights into the influence of immigrant policy environments in shaping these
inequities. Altogether, our findings show that while restrictive immigrant policy contexts are
associated with worse health, accommodating policies improve health and well-being. Somewhat
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surprisingly, we find that the links between state immigrant policy contexts and health to be
relatively consistent across race-ethnicity, nativity, and legal status, with some notable
exceptions. Our findings add to the growing body of work highlighting the critical role of state
contexts in generating divergent patterns of health within the U.S. (Montez 2020; Montez et al.

2020).

1.2. BACKGROUND
Immigration and Patterns of Immigrant Health in the U.S.

The population of foreign-born individuals in the U.S., including unauthorized
immigrants, has grown dramatically in over the past three decades (US Census Bureau 2021).
Importantly, the foreign-born population in the U.S. is diverse in terms of country of birth,
family structure, citizenship, legal status, and other sociodemographic characteristics. Individuals
from Mexico and Central America make up the greatest proportion of the unauthorized
population (67%), with individuals from Asia and other South American countries also
representing a sizable share (at 15% and 8% of the total unauthorized population, respectively)
(Migration Policy Institute 2019). Recent estimates indicate that 16.7 million people in the U.S.
have at least one unauthorized member of their household (Mathema 2017) and that over 9
million people are in mixed-status families with one undocumented adult and at least one U.S.-
born child (Passel and Cohn 2018).

These broad demographic trends have consequences for population health. In general,
immigrants experience better health and longer lives than their U.S.-born counterparts (Lariscy,
Hummer, and Hayward 2014). The so-called “immigrant health advantage” is especially
pronounced for Latiné immigrants in the U.S. (Lariscy et al. 2014). Scholars hypothesize that

strong selection forces shaping who can successfully migrate may underlie observed patterns of



immigrant health (Akresh and Frank 2008; Namer and Razum 2018; Riosmena, Kuhn, and
Jochem 2017). Still, this health advantage is generally offset with longer durations in the U.S., as
immigrants experience social, economic, and political contexts that, over time, undermine health
and well-being (Brown 2018; Hamilton and Green 2018; Riosmena et al. 2015; Torres and
Young 2016).

Undocumented and non-citizen residents, especially, experience particular stressors
related to their precarious legal position, including, for example, fear of detention and
deportation, limited access to health insurance and other social services due to exclusionary
public policies, and individual-level discrimination (Ayon 2017; De Trinidad Young and
Wallace 2019; Dreby 2012; Xu and Brabeck 2012). These and other stressors can accelerate
physical and mental health deterioration via a number of biological, physiological,
psychological, and behavioral pathways (Arbona et al. 2010; Pearlin et al. 1981). Among the
undocumented population, the array of stressors related to legal status—including feelings of
stress, fear, and depression—occur at a much higher frequency compared to the rest of the
population (Garcini et al. 2016; Sullivan and Rehm 2005). Still, data limitations have largely
prevented population-based estimates of health among undocumented groups, especially
estimates of physical health. The majority of research on undocumented health comes from
research done on the households in which they live, specifically in mixed-status households,
alongside U.S. citizens.

Research has found that the individuals in mixed-status households, regardless of their
individual citizenship status, are also prone to experiencing psychological distress and anxiety as
a consequence of the precarious and vulnerable legal status of others in their household (Brabeck

and Sibley 2016; Enriquez 2015). This can shape physical health and healthcare access, as



mixed-status families are likely to engage in system avoidance, voluntarily foregoing healthcare
needs and other social services in an effort to keep a “low profile” (Castafieda and Melo 2014;
Roth and Grace 2018; Xu and Brabeck 2012). This so-called “chilling effect” can affect every
person living in a mixed-status household, not just non-citizen members.

Patterns of immigrant and legal status inequities in health also vary by race-ethnicity,
highlighting the utility of intersectional frameworks for understanding population health
disparities (Brown 2018; Viruell-Fuentes et al. 2012). The racialized nature of the U.S. generates
striking health inequities by race-ethnicity (Bailey et al. 2017; Bonilla-Silva 1997; Phelan and
Link 2015; Williams 2018; Williams et al. 2010). Importantly, immigrants in the U.S. are subject
to “racialized incorporation processes” (Brown 2018: 1511) that shape both their physical and
mental health (Hamilton and Hagos 2020). Black and Latine immigrants, in particular,
experience relatively high levels of carceral and immigration surveillance (Armenta 2017;
Farrell-Bryan and Peacock 2022), economic exploitation and financial hardship (Lung 2019;
Paret 2014), and psychosocial stress, including high levels of perceived discrimination (Boen and
Hummer 2019). As a result, they also experience high levels of health risks (Boen and Hummer
2019; Brown 2018; Garcia and Ailshire 2019). In this sense, nativist and racist structures,
institutions, and interactions jointly accelerate health decline among Black and Latine
immigrants and erode their “immigrant health advantage” (Boen and Hummer 2019; Brown
2018; Hamilton and Hagos 2020; Schut and Boen 2022). Even racially minoritized individuals
with legal status in the U.S. can experience the health harms of these anti-immigrant forces, as
they are subject to the vicarious stress and fear, stigmatization, and criminalization that flow
from these policies and institutional practices in ways that harm health (Asad and Clair 2018;

Hamilton and Hagos 2020; Viruell-Fuentes et al. 2012).



The Role of State Immigrant Policies

In this study, we contend that state policy contexts play a critical role in governing the
social, economic, and political inclusion/exclusion of immigrants in ways that are central to
understanding population patterns of health. State and local governments create, enact, and
enforce policies governing immigrant access to public benefits, resources, opportunities, and
risks (Crookes, Stanhope, and Suglia 2022; Jiménez et al. 2021; Reich 2017b) and have
considerable discretion and autonomy in implementing and enforcing federal immigration
policies, including those governing enforcement (Moinester 2018; Pedroza 2013, 2019; Samari,
Nagle, and Coleman-Minahan 2021). Criteria for determining immigrant access and usage of
critical social services are largely determined by state, rather than federal, policy (Jimenez 2021).
For example, states have discretion in determining eligibility for and the generosity of Medicaid,
Temporary Assistance for Needy Families, the Supplemental Nutrition Assistance Program, and
the Earned Income Tax Program—social programs and services that provide important health-
promoting material resources for immigrants and low-income groups. Critically, state policy
contexts have changed dramatically in recent decades as states have taken divergent policy paths,
with some states increasingly restricting immigrant access to public services and benefits and
others taking a more inclusionary approach (Reich 2017, 2021). This temporal, geographic
variability in the political climates experienced by immigrants at the state-level likely has
important consequences for population health. In accordance with a social determinants of
health framework, policies do not have to be explicitly tied to health or healthcare access in order
to affect immigrant health and well-being. Rather, policies governing immigrant access to social

services and benefits, immigrant surveillance and control, access to housing and employment,



and other domains of social, economic, and political life can all have population health
consequences.

In studies of state immigrant policies, scholars generally categorize policies and policy
contexts along a continuum of restrictive (e.g., hostile and unwelcoming) to accommodating
(e.g., inclusive and welcoming). Restrictive policies include those that aim to increase immigrant
surveillance, enforcement, and/or removals as well as policies that restrict the social, economic,
and/or political incorporation or inclusion of immigrants (Reich 2017b; Samari et al. 2021).
These policies can increase feeling of exclusion, stigmatization, stress, and fear while restricting
access to health-promoting resources and opportunities in ways that erode health (Arbona et al.
2010; Aybn 2017; Garcini et al. 2016; Gee and Ford 2011; Morey et al. 2018; Potochnick, Chen,
and Perreira 2017; Schut and Boen 2022).

In addition to reifying nativist hierarchies, restrictive policies can also be understood as a
form of structural racism, designating and treating racialized immigrants as “other” and using
public policies as a way to restrict racially subjugated groups’ access to the resources needed to
survive (Gee and Ford 2011; Viruell-Fuentes et al. 2012). In an era of heightened state
immigrant surveillance and social and political exclusion, racially minoritized groups and
individuals may be especially vulnerable (Asad and Clair 2018; Schut and Boen 2022). Latine
immigrants are most likely to be “racialized” as undocumented (Flores 2017; Torres and Young
2016) and therefore subject to especially high levels of surveillance, exclusion, and nativist
hostility. Consistent with the notion of “weathering” (Geronimus 1992; Geronimus et al. 2006),
prolonged exposure to these stressful and exclusionary social conditions can erode the health of
racially minoritized immigrants, in particular, in ways that underlie patterns of population health

at the intersection of nativity, legal status, and race/ethnicity (Asad and Clair 2018; Ornelas and



Perreira 2011; Perreira and Pedroza 2019). Restrictive policies in any domain can increase
feelings of exclusion and stress while reducing access to material resources, which in turn,
impacts health (Arbona et al. 2010; Ayon 2017; Garcini et al. 2016; Gee and Ford 2011; Morey
et al. 2018; Potochnick et al. 2017; Samari et al. 2021; Schut and Boen 2022). Empirical work
demonstrates the links between restrictive policies and increased anxiety, psychological and
emotional distress and diminished healthcare access among immigrant populations, in particular.

By contrast, accommodating policies aim to facilitate the successful social, economic,
and political incorporation of immigrants (Reich 2017). Accommodating policies can improve
immigrant health by expanding access to healthcare and other material resources and reducing
fear, stigmatization, and stress (Hamilton, Langer, and Patler 2021; Ortiz et al. 2021; Schut and
Boen 2022; Venkataramani et al. 2017a). Inclusionary policies at the state level have been linked
to improved psychosocial outcomes among Latiné adolescents (Bailey et al. 2017; De Trinidad
Young and Wallace 2019; Hodges et al. 2023; Matthay et al. 2021; Venkataramani et al. 2017)
as well as higher health insurance take-up among Latine families (Young et al. 2019), the racial-
ethnic group most frequently targeted by restrictive immigration policies.

In this study, we consider how both broad state immigrant policy contexts as well as
particular types of accommodating immigrant-related policies pattern two measures of health.
We use self-reported anxiety to capture the how restrictive and accommodating policies may
shape mental health, especially among structurally vulnerable groups. We anticipate that
restrictive immigrant policies may induce fear and apprehension, while accommodating policies
may reduce stress and promote feelings of belonging, in ways that shape anxiety risks. We also
include self-rated health as a general measure of well-being. Self-rated health is useful as a
holistic measure of well-being, that is valuable in finding differences across social groups, while
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also assisting in predicting future life outcomes in mortality and morbidity (Fylkesnes, Jakobsen,
and Henriksen 2021; Lorem et al. 2020; Wuorela et al. 2020; Yang et al. 2021). Our
investigation also includes multiple measures of state policy context. Broad state policy contexts
can send a message about a state’s attitude toward immigrants, racialized minorities, and foreign-
born individuals. This policy climate can shape the lives and everyday interactions of those
living within the state and “set the tone” of the context of reception and settlement for
individuals and families (Wallace et al. 2019). Importantly, the effects of these broad state
immigrant policy contexts on health might expand beyond what investigations of the health
impacts of any singular state immigrant policy can detect. By contrast, examining specific types
of immigrant policies allows us to parse out which types of policies might matter the most for the
health of people living in these heterogeneous contexts. We focus explicitly on specific types of
accommodating health- and healthcare-related policies and their links to health, both because
fewer studies in this area focus on immigrant inclusive (as opposed to exclusionary) policies and
because results of these empirical analyses may be especially informative for policy or
intervention efforts aimed at health equity.
Research Questions

This study aims to improve understanding of population health risks at the intersection of
race-ethnicity, nativity, and both individual- and household-level citizenship status, while also
elucidating the role of state immigrant policies in shaping those intersectional health inequities.
Our study answers three questions:

1) How do patterns of health vary at the intersection of race/ethnicity, nativity, and

individual- and household-level citizenship status?
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2) Do broad state immigrant policy contexts pattern population health at the intersection of
race/ethnicity, nativity, and individual- and household-level citizenship status?
3) How do particular accommodating state immigrant policies pattern population health at
the intersection of race/ethnicity, nativity, and household legal status?
In regards to the first question ,we anticipate that nativity and citizenship gradients in both poor
self-rated health and anxiety will vary by race-ethnicity, with especially high health risks among
undocumented individuals, individuals in mixed status families, and—because of racism-- Black
individuals across nativity and legal status. For the second research question, we expect that in
states with more restrictive policy environments, individuals without citizenship and those living
in mixed status households will have comparatively worse self-rated health as well as a higher
likelihood of reporting anxiety than those living in less restrictive state policy environments.
Concurrently, we also hypothesize that the passage of accommodating state policies will be
associated with improvements in self-rated health and anxiety, especially for individuals without

citizenship and those living in mixed status households.

1.3. DATA METHODS AND MEASURES
Data and Samples

Data for this study come from two sources: the Survey on Income and Program
Participation (SIPP) and data on state immigrant policy from Reich (2017, 2019). The SIPP is a
household-based survey, instituted in 1983 in an effort to provide “comprehensive information
on how the nation’s economic well-being changes over time” (US Census 2022). Through a
multi-panel longitudinal survey design, the SIPP has tracked patterns of wealth, income, and
program utilization for a nationally representative sample of the United States over roughly four

decades. Importantly, unlike many nationally representative surveys, SIPP includes information
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on both birthplace and citizenship, which allows us to assess nativity, citizenship, and whether or
not someone lives in a mixed-status household (Bachmeier, Van Hook, and Bean 2014). The
SIPP data follows a panel structure in which individuals and their household members are
interviewed multiple times per year over the course of a multi-year period. Each interview
constitutes a different wave, with the aggregate of these different waves composing a full panel.
Each wave contains both a “core” questionnaire as well as different topical modules. Our study
uses data from the 2004 and 2008 panels of the SIPP. We selected these panels because they
overlap with the state-level immigrant policy data we use for this project, which we describe in
more detail below. Further, we selected this timeframe because it is a period in which states
diverged drastically on immigrant policy (Reich 2017, 2019).

While the 2004 and 2008 panels consist of 12 and 16 waves, respectively, we only use
the waves that include information on health status as well as immigration and legal status
information. As a result, our study uses a total of three waves from the 2004 panel and four
waves from the 2008 panel (Appendix Table Al.1). As we describe in more detail below, we use
longitudinal SIPP data on self-rated health but repeated cross-sectional data on feelings of
anxiety, as SIPP respondents were not asked repeated questions about anxiety across multiple
waves. This mitigates any concern with attrition in relation to the outcome on anxiety given that
this is just a pooled cross-section. An assessment of attrition using our self-rated health variable

did not reveal any particularly troubling findings regarding differential attrition’. Topical

We conducted tests of differential attrition by looking at the sample who was missing data on the outcome
variable and comparing that to the final analytic sample. Dividing these two quantities gave a ratio of a
group’s likelihood of attrition to the likelihood of being part of the sample. Any quantity over 1 revealed a
higher likelihood of attrition relative to the sample. The largest quantity was 1.176 for White Non-Citizens.
Still, this calculation is not overly concerning for the conclusions of the study
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modules on our health outcome variables only appear in certain waves of the 2004 and 2008
SIPP panels. Therefore, we capture information from the years 2004-5 and 2009-11. Depending
on the frequency of our outcome variable appearing within the same panel, data are treated as
either a pooled cross-section or longitudinal data. In cases where respondents’ health outcomes
only appear once in our panel, the data is modeled as a pooled cross-section (see Appendix Table
Al.1). Our final analytic sample is 1,200,404 person-months, from participants aged 18 and
older. We do not measure child health or parents’ self-report of children’s health.

We merge data from the SIPP to information about state immigrant policies from two
sources. First, we use data from the Correlates of State Policy Project (Jordan and Grossmann
2017). These data are based on an original coding of nearly 1400 laws approved by state
legislatures between 2005-2012 by Reich (2017). The data include information on broad state
immigrant policy contexts and are available by state and year, yielding 176 state-year
observations. More information about the coding of the state immigrant policy context measures
included in these data is below. Second, we use data on specific types of state immigrant policies
passed by state legislatures over the period 2005-2012. In contrast to the broad policy context
measures in these CSPP, these data indicate which types of specific immigrant policies were
passed in each year by states. These data were created by Reich (2019).

Measures

Our outcomes include two broad markers of health, both drawn from the SIPP:
dichotomous measures of self-rated health (1=fair or poor; O=excellent, very good, or good) and
whether or not a person reported that they were frequently anxious (1=yes; 0=no). These data are
available in multiple SIPP panels and waves; more information about where these measures
appear in the SIPP can also be found in Appendix Table Al.1. We selected these outcomes for
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three main reasons. First, these outcomes reflect continuous changes in health over time, unlike
measures of chronic conditions or disease status. This may be especially useful in investigations
of how changing social and political contexts shift health risks at various points in the life
course. We also wanted to focus our investigation on health outcomes, rather than health care
access or utilization outcomes, which has been the focus of much previous work in this area.
Second, these outcomes can help to capture the diffuse effects of social environments on overall
levels of health and psychological risks. Finally, we selected these outcomes as they included as
repeated measures in the SIPP, which allowed us to model the associations of the state policy
environments on health over time.

Our first set of key explanatory variables include two longitudinal indicators of the broad
state immigrant policy context: 1) the cumulative proportion of state immigrant policies that
were accommodating and 2) the cumulative proportion of state immigrant policies that were
restrictive. Both of these measures are derived from the Correlates of State Policy Project
(Jordan and Grossmann 2017; Reich 2017). “Accommodating” policies are those that sought to
integrate immigrants into society and increase their access to public and social services. By
contrast, “restrictive” policies include all those that they sought to bar immigrant access to public
services, employment, state licenses (including drivers licenses), housing and/or enlist state or
local law enforcement in efforts to identify unauthorized immigrants. For both measures, the
numerator is the total number of accommodating or restrictive immigrant policies, respectively,
passed between 2005 and the time of the respective SIPP survey; the denominator is the total
number of immigrant policies (accommodating, restrictive, and neutral policies) passed by the
state in that same time frame. These measures are included in our analyses as time-varying, one-
year lagged measures. Proportions (rather than counts of policies passed that year) were used in
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order to capture the broader political environment of states, including policies that were already
in place, but may not have been passed in that specific year. As seen from the maps in Figure
1.2, simply using absolute count of policies each individual year would obscure the overall
policy environment, including policies passed in a given year and policies passed in prior years
(Figure 1.3). Supplementary analyses using a count of policies passed each year produced
substantively similar results.

Our second set of explanatory variables allow us to assess the impacts of specific types of
immigrant accommodating policies on health and health disparities. We focus on five health and
healthcare related policies: 1) The state used the CHIP (Children Health Insurance Program) to
include immigrant children 2) CHIP was expanded to include pregnant immigrant women 3) the
state used its own funds to provide additional health care to immigrants beyond federal
minimums 4) State provided some healthcare coverage to undocumented immigrants using state
funds 5) State used the “unborn” child option to cover pregnant women not otherwise eligible for
federal programs (i.e. immigrants). We code these as binary variables, where “1” indicates that
the state passed the respective policy. These individual policy measures are also time-lagged by
one year. While the measures reflecting CHIP and the “unborn” child option would not directly
impact adult health, we include these policies in the study as they may indirectly affect adult
health. Parents can face substantial barriers securing, financing, and using health care for their
children, especially early on in the child’s life (Kvarme et al. 2016; Liljenquist and Coker 2021).
Therefore, the presence of these policies governing child access to health coverage could have
effects on both parent and child health.

Our models include several individual- and household-level covariates, drawn from the
SIPP. We create a time-invariant measure of race-ethnicity-citizenship, or “REC,” which
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combines information about respondent race/ethnicity, nativity, and citizenship. SIPP
respondents self-identify as non-Hispanic Asian (Asian, hereafter), non-Hispanic Black (Black,
hereafter), Hispanic, or non-Hispanic White (White, hereafter). The SIPP further indicates
whether the respondent was born in the U.S. (or not) and whether they are a U.S. citizen (or not).
We combine this information to generate a REC measure that includes 12 categories: Asian
foreign-born citizen, Asian non-citizen, Asian US-born citizen, Black foreign-born citizen, Black
non-citizen, Black US-born citizen, Hispanic foreign-born citizen, Hispanic non-citizen,
Hispanic US-born citizen, White foreign-born citizen, White non-citizen, and White US-born
citizen.

We also develop a similar measure that combines information on individual-level
race/ethnicity and nativity and household legal status (“RE-HLS”). This is also a time invariant
measure. In the SIPP, individuals are nested within households, so we are able to obtain the
citizenship status of all individuals within a household. In coding household legal status, we code
a respondent as living in a “US-Citizen” household if everyone in the household has citizenship;
by contrast, individuals live in “Non-citizen” households if no one in the household has
citizenship. Households that include individuals with multiple citizenship statuses are classified
as “Mixed-Status.” We combined the aforementioned four individual-level race-ethnicity
categories with the three household legal status measures to generate a 12 category RE-HLS
measure.

We also include time varying-measures of age (continuous), marital status (1=married,
0=not married), and time-invariant measures of sex and education (less than high school;

HS/GED; two-year degree; bachelor’s degree; advanced degree). As we describe in more detail
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below, our estimation strategy also relies on the inclusion of individual, state, and year fixed

effects.

1.4. ANALYTICAL STRATEGY
We first provide sample descriptive statistics. We also provide descriptive evidence of

the patterning of the health outcomes by REC and RE-HLS, as well as the geographic and
temporal patterning of the state immigrant policy measures.

Our examination of the links between the immigrant policy measures and the outcomes
includes a battery of two- and three-way fixed effects linear probability models (Gomila 2021).
For the self-rated health outcome, where we have longitudinal outcome data on individuals, we
use three-way fixed effects models with individual, state, and year fixed effects. These models

take the following generic form:

1)
k-1 k-1 k-1
Yist = Bo + B1 immigrant policyg_q * Z REC; + B,Z; * Z REC; + y; * Z REC; + m,
i=1 i=1 i=1
k-1
* Z REC, + a; + €5
i=1
)
k-1
Yise = Po + B1 immigrant policys_q * Z REHLS; + ,Z;; * REHLS; + v, * REHLS; + m;
i=1

* REHLSl + a; + €Eist

In these models, observations at time t are nested within individuals i in states s. We model the

outcomes as a function of the state immigrant policy exposures (f,) and the time-varying
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individual-covariates (f,) while including state (y), year (x), and individual (o) fixed effects.
Our models are fully interacted by REC (Equation 1) or RE-HLS (Equation 2) (with the
exception of the individual level fixed effect). The fixed effect for state (y) removes time-
invariant state-level characteristics. There are likely many unobserved reasons why some states
pass different types of accommodating or restrictive immigrant policies. Including state fixed
effects allows us to net out the effects of any time-invariant unobserved between-state
characteristics and more directly capture the impacts of the state policy measures on the
outcomes by measuring changes within states. The year fixed effect () accounts for secular time
trends (for example, federal policy changes) that could confound our results. We interact these
place- and time-based fixed effects with REC and RE-HLS, respectively, to account for the
possibility that time-stable spatial characteristics and period-specific shocks may shape the
outcomes differently depending on race-ethnicity and legal status. We include individual fixed
effects (o) to remove time-invariant person-level heterogeneity, which helps to reduce concerns
about selection and endogeneity. Our main results focus on the parameter 8, in the above
equations, which indicates how within state changes in immigrant policy relate to within person
individual-level changes in the outcomes differentially by race-ethnicity/citizenship or race-
ethnicity household legal status.

For the “frequently anxious” outcome, we do not have longitudinal outcome data on
individuals. Instead, our data is repeated cross-sectional (Appendix Table Al.1). For these

outcomes, we use two-way fixed effects models, which include fixed effects for state and year:

(3)
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k-1 k-1 k-1

Yise = PBo + b1 immigrant policys._q1 * z REC; + [,Z; * Z REC; + y; * Z REC; + m;
i=1 i=1 i=1

k-1
* Z REC; + €4
i=1

(4)
k-1 k-1

Yist = PBo + b1 immigrant policys_4 * Z REHLS; + B,Z; * REHLS; + s * Z REHLS; + m;
i=1 i=1

k-1
* Z REI‘ILS1 + €Eist
i=1

The model specifications in Equations 3 and 4 are similar to those in Equations 1 and 3, except
that there is no individual-level fixed effect in Equations 3 and 4 and f3, serves as a vector of
both time-varying (age and marital status) and time-constant (sex and education) individual-level

covariates in both Equations 3 and 4.

1.5. RESULTS
Individual-level descriptive statistics for the analytic sample can be found in Appendix

Table Al.2. Over two-thirds of the sample is classified as a White US-born citizen. Black and
Hispanic US-born citizens, Hispanic non-citizen, and Asian foreign-born citizens also make up
sizable proportions of the sample. About 70% of the sample is either White or Black and living
in a household where everyone is a US citizen. White mixed-status and Hispanic mixed-status
individuals make up another 17.51% of the sample. With regard to the health outcomes, over

90% of the sample exhibit what would be considered “favorable outcomes”—namely, not
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frequently anxious, as well as self-rated health that is “good” or better. The age range of the
sample is 16 to 87.
[FIGURE 1.1 HERE]

Figure 1.1 shows the distribution of outcome variables across race-ethnicity-citizenship
(REC) variable and the race-ethnicity-household legal status (RE-HLS) (more details in
Appendix Table Al1.2), revealing stratified patterns of health at the intersection of race-ethnicity,
nativity, and legal status. Across categories of REC, Black US-born citizens and Hispanic
foreign-born citizens were most likely to report fair or poor self-rated health. When looking at
RE-HLS, Black individuals living in a US-citizen or mixed-status households were the most
likely to report fair or poor self-rated health. REC groups with the highest likelihood of anxiety
were Black, White, and Hispanic US-born citizens as well as Hispanic foreign-born citizens.
When assessing anxiety likelihood based on RE-HLS, individuals who were Black, White, or
Hispanic, living in a household with all US citizens had the highest likelihood of frequent
anxiety, with Hispanics living in US-citizen households exhibiting the highest levels of anxiety.

The distribution of state immigrant policy contexts, both accommodating and restrictive,
from 2005-2011 is in Figure 1.3 While we include the measures of state policy context as
cumulative proportions in the multivariable models, in Figure 1.2 we also show the total number
of accommodating and restrictive policies passed in each state in each year. Figure 1.2 shows the
count of accommodating and restrictive policies passed in each state each year, and Figure 1.3
shows the cumulative proportions of accommodating and restrictive policies. Geographically, the
rank-order of states in terms of whether they are more or less accommodating or restrictive
seems relatively constant over the period. However, the most accommodating and restrictive
states become increasingly so over the period as the absolute count of accommodating and
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restrictive policies tends to increase over time in states that rank near the top in the policy
domains.

[FIGURE 1.2 and 1.3 HERE]
Fixed Effects Models: Baseline Models

Results of our fixed effects models are in Tables 1.1 and 1.2. While Table 1.1 shows
results of models estimating the links between individual-level REC, the state policy exposures
and the outcomes, Table 1.2 shows results of models estimating the links between RE-HLS, state
policy, and the outcomes.

Model 1 in Tables 1.1 and 1.2 shows the results of the first stage of our multivariate
analyses, which examines differences in our health measures across REC and RE-HLS groups,
without the inclusion of any state-level policies. Both of the outcome measures are binary (either
0 or 1) and we use linear probability models to estimate the outcomes. Therefore, the coefficients
can be interpreted as the probability of exhibiting a poor health outcome (either poor self-rated
health or reporting being frequently anxious) relative to the reference group (in this case, White
US-born citizens). Model 1 adjusts for all individual-level covariates. The self-rated health
models include state, year, and individual fixed effects, while the frequently anxious models
include state and year fixed effects.

Results in Table 1.1 show that, compared to White US-born citizens, both Asian and
Hispanic non-citizens and US-born citizens had significantly lower probabilities of poor self-
rated health. With regard to the anxiety outcome, results in Model 1 of Table 1.1 show that Asian
foreign-born citizens and non-citizens, Black foreign- and US-born citizens, Hispanic non-
citizens and US-born citizens, and White non-citizens all have lower estimated probabilities of
being frequently anxious compared to White US-born citizens.
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[TABLE 1.1 HERE]

When assessing the outcomes based on RE-HLS in Table 1.2, Asian and Hispanic non-
citizen and Asian US-citizen household members had a lower likelihood of fair/poor self-rated
health when compared to White US-citizen household members. White non-citizen and mixed-
status household members had a higher likelihood of experiencing fair/poor self-rated health
compared to White US-citizen household members. Many groups had lower predicted
probabilities of reporting being frequently anxious compared to White US-born citizen
household members, including Asian mixed-status and US-citizen household members, Black
US-citizen household members, Hispanic mixed-status Household members, and White non-
citizen and mixed-status household members.

[TABLE 1.2 HERE]
Accommodating Policies

In Tables 1.1 and 1.2, Model 2 builds on Model 1 by including the measure of
accommodating policy. In Table 1.1, we do not find evidence that the accommodating policy
measure is associated with self-rated health, but find that increasingly accommodating immigrant
policy climates are associated with lowered probabilities of anxiety (8 = -0.014, p<0.05). We
used interactions to determine if this association was stronger or weaker for specific REC
groups; however, we found no evidence for this. It appears that accommodating immigrant
policies, despite being targeted at specific immigrant groups, confer similar mental health
protections across REC groups.

In Table 1.2, we consider the relationship between accommodating policy environments
and health across RE-HLS. Results similarly showed a protective effect of accommodating

policies on mental health (as measured through frequently anxious), but not self-rated health.
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Individuals living in states with increasingly accommodating immigrant policies have a reduced
probability of reporting being frequently anxious (8 = -0.013, p<0.05). Results showed that the
protective effects of these policies were greater for Hispanic non-citizen household members and
White mixed-status household members compared to White citizen households (the reference).
By contrast, the association was smallest for Black non-citizen household members.

Restrictive Policies

We also considered the links between restrictive state immigrant policies and health,
again considering potential heterogeneity by REC and RE-HLS. In both Tables 1.1 and 1.2,
results showed that increasingly restrictive policy climates were associated with worse health, as
indicated by increases in the likelihood of reporting fair/poor health or being frequently anxious.
These associations were fairly consistent across both REC and RE-HLS. The link between
restrictive policy and anxiety was especially strong for Asian non-citizen individuals in Table 1.2
(B =0.026, p<0.1) and Asian mixed-status household members in Table 1.2 (8 = 0.042, p<0.01).
Altogether, though, results in Tables 1.1 and 1.2 show that restrictive immigrant policy climates
damage the health of individuals largely across race-ethnicity, nativity, and legal status.
Potential Policy Levers: Individual Accommodating Policies

[FIGURES 1.4 and 1.5 HERE]

In addition to the measures of broad state immigrant policy environment, we also
examined whether particular state-level immigrant policies, specifically those tied to expanding
health care and access for immigrants, shaped population health risks, again testing for
differential associations by REC and RE-HLS. We focus on these policies in an effort to
elucidate the potential role of health and healthcare policies in promoting health and health

equity, while also recognizing that there are several other types of potential policies we could
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have assessed in our investigation. Full model results for these analyses are in Appendix Table
Al.4. We summarize the results of the effects of these policies by REC in Figures 1.4 and 1.5.

Figure 1.4 plots coefficients from models regressing self-rated health on several
accommodating policies, including policy*REC interaction terms, and Figure 1.5 plots the
corresponding results for the anxiety outcome. Results show that a state using CHIP to cover
pregnant immigrant women and children, using the “unborn child option” to cover women not
eligible for federal programs, a state using its own funds to provide additional healthcare for
immigrants, and a state expanding health care for undocumented immigrants are all associated
with self-rated health risks, though differentially across REC groups. A few notable patterns
emerge from Figures 1.4 and 1.5. Asian subgroups experienced reductions in the probability of
anxiety in states that passed several of the accommodating policies examined. For example, in
states that provided CHIP extensions to children or pregnant women, individuals in Asian non-
citizens households saw reductions in anxiety. When states used funds to provide immigrant
health care, Asian US-citizen and mixed-status families showed reductions in anxiety.

Several accommodating policies were associated with health improvements among
Hispanic non-citizens and foreign-born citizens. For example, state expansion of undocumented
health care coverage was associated with improvements in self-rated health among Hispanic non-
citizens and foreign-born citizens, and states using funds for immigrant health coverage were
associated with improved self-rated health and reductions in anxiety for these groups. In Figure
1.5, nearly all of the accommodating policies were associated with declines in anxiety for Black
US-born citizens. Altogether, results in Figures 1.4 and 1.5 show that immigrant-inclusive state
policies not only benefit the health of undocumented groups—their most frequent primary
target—but also result in health improvements among many US- and foreign-born citizen
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groups. Critically, the health-promoting benefits of these policies tend to be strongest among
racially minoritized groups compared to White groups.
[FIGURES 1.6 and 1.7 HERE]

In Figures 1.6 and 1.7, we show results of models regressing the immigrant
accommodating policies on the outcomes, this time allowing for heterogeneous associations by
RE-HLS. Again, several notable patterns emerged. The extension of CHIP to children was
associated with reduced anxiety among Black US-citizen household members (8 = -0.047,
p<0.001). Black US-citizen and mixed-status household members, along with Hispanic US-
citizen household members, reported reduced anxiety risks following state-level CHIP
extensions to pregnant women. The use of the unborn child exception resulted in a reduction in
anxiety for both Asian non-citizen and Black US-citizen household members.

Both the use of state funds for undocumented immigrant healthcare and expanded
healthcare for immigrants in general yielded significant improvements in health for many RE-
HLS groups. Hispanic US-citizen and mixed status household members experienced a
significantly greater reduction in the likelihood of anxiety when compared to White US-Citizen
household members as a result of states using funds to expand immigrant healthcare access. The
use of state funds to expand all immigrant health care was associated with improvements in self-
rated health among Hispanic US-citizen household members (8 = -0.066, p<0.01). Altogether,
results of the models shown in Figures 1.6 and 1.7 suggest that any health-promoting benefits of
immigrant inclusive state policies are generally most prominent for Asian, Black, and Hispanic

subgroups, especially those in US-citizen and mixed status households.

25



1.6. DISCUSSION
In this study, we considered how changing state immigrant policy contexts shape health

and intersectional health inequities in self-rated health and an indicator of anxiety. Leveraging
longitudinal data from the SIPP and a variety of data sources on state immigrant policy context,
we first documented patterns of population health at the intersections of race-ethnicity, nativity,
and individual- and household-level citizenship status. We then examined how changes in state-
level immigrant policy across time and space shape health risks at the intersection of race-
ethnicity, nativity, and citizenship status. Our use of longitudinal data and estimation of both
two- and three-way fixed effects linear probability models offered a rigorous test of the links
between state immigration policy and patterns of population health. Altogether, our study makes
three broad contributions.

First, our findings provide new understanding of the racial-ethnic, nativity status, and
legal status patterning of health in the U.S. while also highlighting the utility of intersectional
frameworks for studying population health disparities. Our introduction of race-ethnicity-
citizenship (REC) and race-ethnicity household legal status (RE-HLS) categories provided a
valuable intersectional approach for studying population health disparities. Rather than having to
interpret interactions between race-ethnicity and citizenship/legal status separately, we created
categories that better reflect the notion of intersectionality and the inextricable link between
these statuses. Our findings revealed complex and nuanced patterns of health risk at the
intersection of REC and RE-HLS. Perhaps surprisingly, except for Black groups, we found little
evidence of a consistent “healthy immigrant” effect for most race-ethnicity groups. In fact, we
found that, in some cases, immigrants have worse health profiles than their US-born

counterparts. Asian US-born citizens had lower likelihoods of anxiety and poor self-rated health
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than their foreign-born counterparts, and Hispanic US-born citizens had better health outcomes
on both dimensions examined than Hispanic foreign-born citizens. Because of data limitations,
few studies are able to consider heterogeneous health patterns among immigrant groups by legal
status or investigate the health risks of Asian immigrant groups, in particular. Our findings
therefore highlight the necessity of continued research that critically interrogates the “healthy
immigrant effect” in racially diverse samples and among more recent cohorts of immigrants,
while simultaneously considering heterogeneity within immigrant groups by legal status and
other dimensions of inequality.

Our findings also document the substantial health disadvantage experienced by Black
people across nativity and legal status, underscoring the particularly pernicious impacts of anti-
Black racism in the U.S. on Black individuals, both US- and foreign-born. Future research
should investigate how duration of stay in the U.S. and the accumulation of exposure to anti-
Black racism can affect Black immigrant health risks, in particular. Research should also
elucidate how state-level anti-immigrant and anti-Black policies co-occur (or not) in ways that
matter for health. Our findings also show that, compared to other REC groups, White US-born
citizens generally do not have a substantial self-rated health advantage compared to other groups,
with especially poor mental health. White individuals in US-Citizen households had among the
highest anxiety levels of any of the RE-HLS groups. In this sense, groups in our sample who
have comparable health to White- US Born Citizens should not be seen as having favorable
health outcomes.

Second, this study reveals the importance of state immigrant policy contexts in shaping
intersectional disparities in health. Counter to our expectations, we found that state immigrant
policy environments, in the form of restrictive and accommodating policy regimes, were
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associated with health differences for all people living in the state across race-ethnicity,
citizenship, and legal status. Our findings on the effects of accommodating (or inclusive) policies
support previous work demonstrating their broad health benefits (Venkataramani et al. 2017).
We found that living in a state with a higher proportion of accommodating policies was
associated with lower likelihood of anxiety. It appears that accommodating immigration policies,
despite targeting immigrant groups, confer mental health protections across REC groups. Still,
the protective effects of these policies were generally largest for Hispanic non-citizen household
members and White mixed-status household members. Taken together, these results highlight the
potential of accommodating immigrant policies to improve population mental health, broadly,
while also having especially protective benefits for particular vulnerable groups (namely, for
people living in Hispanic non-citizen and White mixed status households).

By contrast, our results showed that living in a state with a higher proportion of
restrictive policies corresponded to greater health risks. Increasingly restrictive policy climates
were associated with increased risks of reporting fair/poor health or being frequently anxious.
Similar to the accommodating policy context models, these associations were fairly consistent
across both REC and RE-HLS groups. These findings highlight the pernicious role of
exclusionary and hostile immigrant policies in eroding population health, not only for
immigrants but for all residents of a state. In this sense, our work expands on previous findings
that focus on assessing spillover effects in the Hispanic and Latiné population in the United
States (Cruz Nichols, LeBron, and Pedraza 2018; Gurrola and Ayon 2018; Stanhope et al. 2019).
Our findings also highlight the future need to include Asian immigrants and Asian mixed status

families in studies of immigrant health. These groups are often excluded from studies of legal
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status and health, but our findings suggest that these groups may be vulnerable to restrictive
immigrant policies.

Finally, our findings point to the potential of specific immigrant inclusive policies for
improving population health and reducing health inequities. In our investigation, we focused
specifically on accommodating policies in the domain of health and/or healthcare access. Our
findings showed that, overall, these policies had an especially positive impact on the health of
immigrants, mixed status households, and racially minoritized groups. Results showed that a
state using CHIP to cover pregnant immigrant women and children, using the “unborn child
option” to cover women not eligible for federal programs, using its own funds to provide
additional healthcare for immigrants, and expanding health care for undocumented immigrants
all shaped self-rated health risks, though differentially across REC and RE-HLS groups. Several
accommodating policies—including state expansion of undocumented health care coverage—
were associated with health improvements among Hispanic non-citizens and foreign-born
citizens, in particular. Importantly, our findings underscore that immigrant-inclusive state
policies not only benefit the health of undocumented groups but also result in health
improvements among many US- and foreign-born citizen groups, as well as individuals in
households with immigrants and non-citizens. These spillover effects tended be strongest among
racially minoritized groups compared to White groups. We take these findings to reflect the
relevance of racialized legal status (Asad and Clair 2018) for understanding the links between
immigrant policies and racialized health risks. These results also highlight how inclusive public
policies, including those governing health and health care, are especially for the health risks of
structurally disadvantaged and marginalized groups, in particular.

Limitations
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Despite the strengths of our theoretical framework and empirical design, several
limitations warrant attention. The SIPP data, while a rich source of data, imposed several
limitations. While it provides large samples across a variety of REC and RE-HLS groups, the
health measures in the survey are less comprehensive and nuanced than many health surveys and
rely solely on self-reports, which may be subject to concerns about bias. Self-rated health has
been empirically validated as a measure that encapsulates overall well-being, captures
differences across social groups and has even been used as a predictor of mortality (Mutz and
Lewis 2022; Park and Chung 2021; Wuorela et al. 2020; Yang et al. 2021). However, it does not
offer the same level of “objectivity” as measures like biomarkers and may be subject to concerns
about subgroup differences in responses. In fact, many empirical papers acknowledge the value
of using self-rated health, while also stating that it is a measure that should not be interpreted
uncritically. We also acknowledge that there may be translational issues in asking non-English
speaking respondents questions about self-rated health and anxiety. Any issues with
comprehension were flagged in the survey as a non-completed interview due to a language
problem. Future research using other health indicators is therefore warranted. Further, the health-
related topical modules only appear in certain waves of the SIPP panel data. While the use of two
and three-way fixed effects models somewhat mitigates this issue, it is still difficult to discern
any causal effects of state policy environments, especially with the anxiety measures.
Furthermore, the uneven nature of the panels may create gaps in individual health histories that
are missed simply based on when they were administered the survey.

We use the SIPP in large part because it includes information about individual and
household citizenship, which is relatively rare for population social surveys. Still, there are
concerns about coverage error and response rates among the immigrant samples in the SIPP.
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While the SIPP samples are comparatively larger than most other longitudinal social surveys,
sample size restrictions for some groups (for example, Black noncitizens) may still linger. Some
of our findings may have been shaped by relatively small sample sizes for some groups.
Triangulation of findings using other surveys is therefore important. Because of the coding of the
citizenship variable in the SIPP, we are also unable to explore heterogeneity among noncitizens,
in particular, who may have different health profiles and social experiences depending on, for
example, whether they are undocumented or hold temporary work visas. These limitations
highlight the need for continued collection of high-quality, longitudinal, population-based health
data alongside data on citizenship and legal status.

While we examine specific accommodating policies and their links to health, future work
can build on the results shown here to investigate a variety of other types of immigrant policies,
both accommaodating and restrictive. In addition, immigrant policies pre-dating 2004 are not
considered due to the availability of data. It is also difficult to capture any effects of moving
across state lines during the period of study, so this is another limitation. However, we do not
have reason to believe that this significantly alters the conclusions of the study, given that only
about 2.5% of the total sample moved states during the period studied.

Additionally, though we use an intersectional framework that considers race-ethnicity,
nativity, and legal status, there are other dimensions of social stratification that also intersect
with these systems of inequality in ways that are consequential for health, including gender, skin
tone, parental status, and socioeconomic status, that should be considered in future research. We
also estimate average associations (or “average treatment effects”’) on REC and RE-HLS groups,

but future work using “sharper” samples—for example, investigating the impacts of CHIP
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expansion on CHIP-eligible pregnant immigrants, specifically—may provide more direct
evidence of the effects of the specific accommodating policies on eligible subgroups.

Finally, all studies of the impacts of social policies are subject to concerns about
unmeasured confounding and the possibility of co-occurring policies. A key concern, that cannot
be completely ruled out by this study, could be that the documented associations of the state
policy environments with the outcomes is confounded by other co-occurring policies or the
broader cultural and political environments in which those policies are passed and enacted. This
is a challenge facing researchers examining the role of policies in shaping health, especially
research on the effects of single policies (see Matthay et al. 2021 for a review). For this reason,
in our study we focused largely on assessing the links between broad state immigrant policy
environments on health and intersectional health inequities. We explored the links between
particular accommodating policies and the outcomes using a battery of fixed effects to help to
rule out unmeasured sources of state-, period-, and individual-level confounding. Still, future
research should continue to investigate the linkages between immigrant policy and health to

bolster confidence in our attempts at causal inference.

1.7. IMPLICATIONS
Our findings highlight the importance of state immigrant policy environments in shaping

the health of residents across a range of health outcomes and racial-ethnic, nativity, and legal
status groups. Policymakers should be aware that passing restrictive or accommodating
immigrant policies not only shapes the health risks of undocumented immigrant groups, but these
decisions have far-reaching implications for the well-being of US-born and US-citizen groups,
too. On a more optimistic note, our evidence that accommodating policies can improve overall

levels of population health—especially mental health—can be used in support of a political
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agenda aimed at making states more inclusive and welcoming of immigrants. Inclusive health
care policies, in particular, hold much promise for promoting health equity. Future assessments
and evaluations of the differential effects of social policies on health by race-ethnicity, nativity,
and individual- and household-level legal status is critical to understanding how public policy

decisions can be used to advance health justice.
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1.9. TABLES
Table 1.1 Two- and Three-Way Fixed Effects Linear Probability Models: Race-Ethnicity and
Citizenship, State Policy Contexts, and Health

Poor self-rated health Frequently anxious
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Race-Ethnicity-Citizenship
(White US-born citizen is ref.)
Asian Foreign-born citizen -0.008 -0.021 -0.002 -0.016** -0.014+ -0.021**
(0.013) (0.014) (0.016) (0.005) (0.008) (0.007)
Asian Non-citizen -0.037* -0.024 -0.038+ -0.012+ -0.012 -0.022**
(0.017) (0.021) (0.019) (0.007) (0.008) (0.008)
Asian US-born citizen -0.059** -0.067**  -0.026 -0.030***  -0.032**  -0.041***
(0.022) (0.024) (0.027) (0.007) (0.010) (0.009)
Black Foreign-born citizen -0.022 -0.014 -0.007 -0.027** -0.039** -0.019
(0.023) (0.027) (0.027) (0.008) (0.013) (0.013)
Black Non-citizen -0.021 -0.019 0.000 -0.012 -0.020 -0.014
(0.025) (0.030) (0.027) (0.010) (0.013) (0.012)
Black US-born citizen 0.009 0.024* 0.004 -0.009** -0.009* -0.011**
(0.0112) (0.012) (0.012) (0.003) (0.004) (0.004)
Hispanic Foreign-born citizen ~ -0.009 -0.001 -0.005 -0.002 -0.009 0.004
(0.018) (0.021) (0.024) (0.007) (0.010) (0.009)
Hispanic Non-citizen -0.051***  -0.055**  -0.053***  -0.038***  -0.031*** -0.037***
(0.015) (0.019) (0.016) (0.004) (0.007) (0.006)
Hispanic US-born citizen -0.033** -0.032* -0.036** -0.007+ -0.005 -0.013*
(0.0112) (0.013) (0.012) (0.004) (0.006) (0.006)
White Foreign-born citizen 0.013 0.009 0.015 -0.001 0.001 -0.004
(0.012) (0.014) (0.014) (0.005) (0.007) (0.007)
White Non-citizen -0.018 -0.009 -0.008 -0.022***  -0.021**  -0.027***

(0.014) (0.020) (0.016) (0.005) (0.007) (0.007)
Accommodating

Policies*REC
Asian Foreign-born citizen 0.044+ -0.009
(0.024) (0.022)
Asian Non-citizen -0.053 0.000
(0.037) (0.019)
Asian US-born citizen 0.026 0.007
(0.040) (0.033)
Black Foreign-born citizen -0.030 0.049
(0.063) (0.050)
Black Non-citizen -0.011 0.036
(0.058) (0.045)
Black US-born citizen -0.057*** 0.000
(0.016) (0.011)

Hispanic Foreign-born citizen -0.033 0.030



(0.062) (0.037)

Hispanic Non-citizen 0.015 -0.024
(0.028) (0.019)
Hispanic US-born citizen -0.001 -0.010
(0.024) (0.018)
White Foreign-born citizen 0.012 -0.008
(0.027) (0.017)
White Non-citizen -0.031 -0.003
(0.042) (0.019)
Accommodating Policies 0.003 -0.014*
(0.008) (0.005)
Restrictive Policies*REC
Asian Foreign-born citizen -0.014 0.012
(0.022) (0.014)
Asian Non-citizen 0.003 0.026+
(0.022) (0.015)
Asian US-born citizen -0.084** 0.027
(0.032) (0.018)
Black Foreign-born citizen -0.039 -0.020
(0.032) (0.024)
Black Non-citizen -0.054 0.006
(0.036) (0.021)
Black US-born citizen 0.012 0.004
(0.011) (0.007)
Hispanic Foreign-born citizen -0.008 -0.014
(0.029) (0.013)
Hispanic Non-citizen 0.005 -0.003
(0.016) (0.009)
Hispanic US-born citizen 0.008 0.013
(0.012) (0.009)
White Foreign-born citizen -0.005 0.006
(0.016) (0.011)
White Non-citizen -0.023 0.012
(0.025) (0.012)
Restrictive Policies 0.009* 0.005+
(0.004) (0.003)
Observations 1200404 1200404 1200404 1046986 1046986 1046986

+p <0.1, *p <0.05, **p <0.01, ***p <0.001(two-tailed)
Notes: Self-rated health models include individual, state, and year fixed effects. The anxiety models include state and year fixed
effects controlling for sex, marital status, and education. Standard errors in parentheses. Data source: SIPP (2004-2011)
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Table 1.2 Two- and Three-Way Fixed Effects Linear Probability Models: Race-Ethnicity
Household Legal Status, State Policy Contexts, and Health

Race-Ethnicity-Household
Legal Status

(White US-Citizen HH is ref.)

Asian Non-citizen HH

Asian Mixed Status HH

Asian US-Citizen HH

Black Non-citizen HH

Black Mixed Status HH

Black US-Citizen HH

Hispanic Non-citizen HH

Hispanic Mixed Status HH

Hispanic US-Citizen HH

White Non-citizen HH

White Mixed Status HH

Accommodating
Policies*REHLS

Asian Non-citizen HH

Asian Mixed Status HH

Asian US-Citizen HH

Black Non-citizen HH

Black Mixed Status HH

Black US-Citizen HH

Poor self-rated health

Frequently anxious

Model 1 Model 2 Model 3 Model 1
-0.112* -0.154* -0.085* -0.012
(0.044) (0.067) (0.042) (0.015)
0.001 -0.011 0.004 -0.017**
(0.014) (0.016) (0.016) (0.007)
-0.031* -0.026 -0.016 -0.020***
(0.016) (0.018) (0.019) (0.005)
0.049 -0.093 0.067 -0.023
(0.091) (0.130) (0.089) (0.019)
0.003 0.015 0.003 -0.011
(0.016) (0.019) (0.021) (0.008)
0.017 0.028* 0.014 -0.010***
(0.012) (0.014) (0.013) (0.003)
-0.044 -0.110* -0.044 -0.035**
(0.035) (0.048) (0.037) (0.011)
-0.025+ -0.028+ -0.027+ -0.034***
(0.014) (0.016) (0.015) (0.004)
-0.020 -0.021 -0.021 0.001
(0.012) (0.016) (0.014) (0.004)
0.103* 0.174** 0.105* -0.028*
(0.042) (0.054) (0.048) (0.011)
0.024** 0.018 0.030***  -0.008*
(0.008) (0.011) (0.009) (0.004)

0.204

(0.177)

0.035+

(0.019)

-0.018

(0.041)

0.554

(0.678)

-0.038+

(0.021)

-0.051+

(0.028)

Model 2 Model 3
-0.020 -0.021
(0.014) (0.015)
-0.013 -0.033***
(0.008) (0.007)
-0.020** -0.020**
(0.007) (0.007)
-0.062***  -0.024
(0.015) (0.019)
-0.012 -0.005
(0.011) (0.010)
-0.010* -0.012**
(0.004) (0.004)
-0.010 -0.039*
(0.020) (0.015)
-0.031***  -0.032***
(0.006) (0.005)
0.001 -0.003
(0.006) (0.006)
-0.039** -0.015
(0.014) (0.015)
-0.001 -0.011*
(0.006) (0.005)
0.036

(0.031)

-0.015

(0.020)

0.000

(0.022)

0.182*

(0.091)

0.007

(0.032)

0.000

(0.011)
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Hispanic Non-citizen HH

Hispanic Mixed Status HH

Hispanic US-Citizen HH

White Non-citizen HH

White Mixed Status HH

Accommodating Policies

Restrictive Policies*"REHLS

Asian Non-citizen HH

Asian Mixed Status HH

Asian US-Citizen HH

Black Non-citizen HH

Black Mixed Status HH

Black US-Citizen HH

Hispanic Non-citizen HH

Hispanic Mixed Status HH

Hispanic US-Citizen HH

White Non-citizen HH

White Mixed Status HH

Restrictive Policies

Observations

1200404

0.279*
(0.139)
0.004
(0.026)
0.001
(0.040)
-0.307
(0.273)
0.013
(0.017)
0.001
(0.008)

1200404

-0.064
(0.044)
-0.008
(0.017)
-0.038
(0.025)
-0.046
(0.067)
-0.002
(0.022)
0.007
(0.012)
0.001
(0.046)
0.003
(0.014)
0.003
(0.013)
-0.007
(0.050)
-0.017
(0.011)
0.010*
(0.004)
1200404 1046986

-0.097*
(0.049)
-0.011
(0.017)
0.000
(0.019)
0.051
(0.048)
-0.029%
(0.015)
-0.013*
(0.005)

1046986

0.023
(0.021)
0.042%*
(0.016)
0.000
(0.012)
0.002
(0.037)
-0.015
(0.017)
0.004
(0.007)
0.008
(0.023)
-0.005
(0.009)
0.010
(0.009)
-0.031*
(0.015)
0.007
(0.010)
0.005+
(0.003)
1046986

46
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Figure 1.2 Count of Accommaodating and Restrictive State Policy Contexts, Selected Years
2005-2011
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Data source: Correlates of State Policy Project and Reich (2017)
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Figure 1.3 Proportion of Accommodating and Restrictive State Policy Contexts, Selected Years
2005-2011
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CHAPTER 2
INTERSECTIONAL INEQUALITIES IN LIFE COURSE AGING TRAJECTORIES
NEIGHBORHOOD EXPOSURES AND HOUSING

2.1. INTRODUCTION
Differences in aging and health trajectories are often examined on the basis of race-

ethnicity and immigration status, where broad patterns within each of these subgroups
provide understanding of the patterns and determinants of aging across the life course (Boen
2020; Brown 2018). An opportunity exists to examine heterogeneity within each of these racial
and ethnic groups. The intersection of nativity and legal status, is relevant given the growing
immigrant population to the United States. This within-group variation is necessary to
understand aging differences; however, it has not been fully examined. Additionally, the role that
meso-level exposures, such as neighborhood and housing conditions over the life course is
another gap in the current research on life course ageing. Assessing time-varying exposures in
neighborhood and housing disorder, while evaluating how these factors affect individuals at
varying intersections of race-ethnicity, nativity, and legal status, is a necessary extension to the
literature on life course health and ageing.

Research on racial and ethnic differences shows consistent patterns of minority
disadvantage when comparing black and white populations. This extends to a range of health
outcomes including self-rated-health, chronic conditions, and mortality (Cummings and Braboy
Jackson 2008; Farmer and Ferraro 2005; Haas and Rohlfsen 2010; Pleis, Ward, and Lucas 2010;
Yang and Lee 2009). The weathering hypothesis --which posits that cumulative exposure to
discrimination, racial stratification and other adverse structural and social exposures erodes

minority health--is a key idea that has advanced from these observations (Geronimus et al. 2006;
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Schmeer and Tarrence 2018; Taylor 2008). The ideas of cumulative inequality theory in aging
(Ferraro and Shippee 2009) generates the cumulative advantage/disadvantage approach to life
course ageing. This approach states that advantaged individuals continue to become more
advantaged, while disadvantaged individuals become more disadvantaged over the life course.
This results in widening gaps in age-related health outcomes over time (Ferraro and Shippee
2009; Kim and Durden 2007; Riosmena et al. 2015).

The initial health status of migrants coming to the United States is typically better than
their US-Born counterparts. This initial advantage has been deemed either the Hispanic Paradox
(when referring to Hispanic migrants) or the healthy migrant effect more generally. However,
research among these groups later on in the life course exhibit no such advantage with work
showing this observed health advantage fading away over time (Markides and Eschbach 2005;
Montes de Oca et al. 2011; Riosmena, Kuhn, and Jochem 2017). As immigrants build their lives
in the United States, acculturation to the United States, specifically through behaviors and
practices has been linked to deterioration of health in later life (Riosmena et al. 2015). This
acculturation process is often accompanied by discrimination on the basis of legal status,
overlapping racial-ethnic discrimination and with it, accumulation of stress burden over the life
course (Asad and Clair 2018; Bacong and Menjivar 2021; Homan, Brown, and King 2021).

Legal status stratification is important to note as it shapes access to resources and
stressors within families across the life course (Passel et al. 2014; Torres and Young 2016).
While legal status stratification is certainly prevalent in the literature on health and aging, how
the legal status of household members may influence the observed health patterns within race-

ethnicity and nativity groups is decidedly absent. Rather than comparing immigrants to native-
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born or different racial/ethnic groups to each other, the demographic profile of the United States
is such that the interaction of these identities should be evaluated to build on the existing
knowledge we have of aging.

Work on aging shows that differential exposures to stressors is key to understanding
varying patterns in aging across the life course. Accelerated aging is driven by stressful
experiences and exposures throughout the life course, with early adulthood being where many of
these exposures take root and shape trajectories. Differences that we see among older adults in
health and well-being are, at least in part, attributable to life circumstances and events occurring
early on in life. The majority of empirical work on aging is concentrated on adults in the later
stages of life (Durfey et al. 2019; Stover et al. 2007). However, for the reasons mentioned, it is
also important to note the antecedents of aging within a population. This life course perspective
emphasizes the fact that later life outcomes are attributable to earlier life exposures.

Physical and socio-environmental factors serve as key mediators in the aging process,
as indicated by contemporaneous associations between environmental conditions and
markers of aging (Bektas et al. 2018; Wahl, Iwarsson, and Oswald 2012). With this in mind,
the literature on neighborhoods, housing and health offers an avenue to explore one possible
mechanism contributing to aging. Exposure to, and subsequent perception of both neighborhood
and housing disorder and the exposure to such disorder in is known to engender a stress response
(Clarke et al. 2014; Ross and Mirowsky 2001). This stress response, as specified by the stress
process model (Pearlin et al. 1981), has been empirically linked to a wide range of health

consequences. Using the work on neighborhood and housing disorder over the adult life course
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to explain differences in physical and cognitive aging is an avenue of research that warrants
further exploration.

Using the 2014 Panel of the Survey on Income and Program Participation (SIPP) I use a
series of multilevel growth curve models to answer the following questions: 1.) How do the
effects of nativity, legal status, race, and ethnicity interact to shape aging trajectories among the
US population, specifically at the intersection of race-ethnicity-citizenship and race-ethnicity-
household legal status? 2.) How do cumulative exposures to neighborhood and housing disorder
shape trajectories of physical and cognitive aging over the life course at these intersections? |
find that there is a lot of variation existing within racial-ethnic categorizations both when
stratifying on citizenship, as well as household legal status. This is only revealed by parsing
out different classifications within these racial and ethnic groups. Additionally, I also find
that many of the groups who are the most likely to experience discrimination and stressors on
the basis of their race-ethnicity, nativity, or legal status show a greater resistance to the
negative health effects attributable to neighborhood and housing disorder. These findings
show variability in the pace of aging across the adult life course, with elements of age-as-
leveler, cumulative disadvantage, and the weathering hypothesis proving useful when
explaining the different trajectories of age-related decline. This study also indicates that
immigrant health slowly erodes following migration to the United States, while also

revealing better adaptation by minority groups in the face of meso-level stressors.

2.2. BACKGROUND
There is extensive work in the field surrounding the health consequences of aging.

Understandably, much of this research focuses on older populations, generally at retirement

ages (Durfey et al. 2019; Stover et al. 2007). However, evidence shows that the aging process,
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while more readily apparent in later years, has its roots early in the life course. The
cumulative disadvantage hypothesis, and weathering hypotheses emphasize the importance
of circumstances early in life in contributing to aging (Ben-Shlomo, Cooper, and Kuh 2016;
Ben-Shlomo, Mishra, and Kuh 2014; Boen and Hummer 2019; Brown 2018; Ferraro and
Shippee 2009; Kuh 2007; Riosmena et al. 2015; Schmeer and Tarrence 2018). It is important to
examine the antecedents of aging in a population and the life course trajectories that lead to
signs of health deterioration of aging in later life (Dong, Milholland, and Vijg 2016; Latham
and Williams 2015; Luo et al. 2012; Theeke 2010).

Using a life course perspective is key to developing an understanding of how the social
contexts and exposures associated with different intersectional identities in earlier life may shape
health trajectories (Mayer 2009; Settersten Jr 2006; Shanahan, Mortimer, and Kirkpatrick
Johnson 2016). The connection and ideas central in the life course approach offer further clarity
on racial and ethnic health differences emerging later in the life span. A life course perspective
to aging furthers our understanding of what factors contribute to the aging process, as well as
where risk and protective factors emerge. This allows researchers to further examine and
intervene in a proactive way to address health inequities, delaying the health changes
associated with the aging process (Crimmins 2020; Crimmins and Beltran-Sanchez 2011;
Montez et al. 2019). Empirical work using functional aging measures to assess aging
trajectories earlier in the life course reveals the social and environmental factors that slow or
accelerate the rate of aging, tracing the cumulative effect of these exposures (Hsu and Jones
2012; Kim and Durden 2007).

Intersectionality in Aging
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Extensive research has been done on the varying health trajectories among racial,
ethnic, and immigrant populations. However, there is room to expand on this work by
examining the intersection between race-ethnicity, immigration, nativity, and citizenship.
With respect to race or ethnicity, experiencing chronic discrimination and other forms of bias
may be a source of stress that generating mental health and physical health trajectories that are
unfavorable during the life course (Boen 2020; Braveman 2006; Mutchler and Burr 2011). The
idea of discrimination accelerating the aging process among some minority groups is known as
the weathering hypothesis (Geronimus et al. 2006). While the weathering hypothesis refers to
experiences of lived discrimination, the double jeopardy hypothesis is used to explain how
multiple facets of individual identity create a greater disadvantage for a person over the life
course. The interaction of age and race is a common application of the double jeopardy
hypothesis. Viewed in this way, both age and race are multiplicative factors that when combined
create greater health disadvantage over the life course. Disadvantages experienced in childhood
or young adulthood are accentuated, while advantages experienced by members of privileged
groups multiply (Walsemann, Geronimus, and Gee 2008). This is much like the cumulative
advantage and cumulative disadvantage hypotheses seen in the education research on income.
This logic of widening inequality can be applied to aging over the life course (Brown 2018; Kim
and Durden 2007).

A limitation of the double jeopardy hypothesis is that there is considerable heterogeneity within
the groups being examined (Lynch 2008; Mui and Shibusawa 2008). Within racial-ethnic
classifications there is a considerable amount of variation that exists. The structural

intersectionality approach supports this idea, showing that individual identities can be
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affected simultaneously by multiple structures of stratification. These multiple forms of
social stratification interact with each other to create differing health trajectories (Brown
2018; Homan et al. 2021; Viruell-Fuentes et al. 2012). Some scholars contend that immigration
should be seen as a social determinant of health (Acevedo-Garcia et al. 2012; Castafieda et al.
2015; Gurrola and Aydn 2018). Health differences on the basis of citizenship or legal status
also vary by race-ethnicity, which necessitates the usage of this intersectional framework
(Brown 2018; Crenshaw 1991; Viruell-Fuentes, Miranda, and Abdulrahim 2012).

The processes of aging coupled with migration need to be considered when taking an
intersectional approach to studying health trajectories across each of these population sub-
groups. Especially since many older minority group members are immigrants as well, Previous
work has uncovered an immigrant health advantage, where migrants to the United States
exhibit better health than their native-born counterparts. This may be part in parcel due to the
principle of selectivity, whereas individuals who migrate to the United States may be able to do
so because their health permits them to (Akresh and Frank 2008; Riosmena et al. 2017). Healthy
lifestyles among immigrant populations influenced by cultural practices such as nutrition and life
style may contribute to this advantage as well (Parker Frisbie, Cho, and Hummer 2001,
Riosmena et al. 2017). In populations that are heavily shaped by immigration, such as among the
Hispanic and Asian populations, lower morbidity has been observed in a manner that is not
present among Black populations in the US (Gubernskaya, Bean, and Van Hook 2013; Kimbro,
Gorman, and Schachter 2012; Riosmena et al. 2017).

Longitudinal analyses of immigrant health show evidence of this health advantage

eroding over the life course as immigrants spend more time in the United States. This has
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been attributed to prolonged exposure to racism, stressors and other structural factors and
barriers that immigrants, specifically non-white immigrants, face by virtue of their foreign-
born status (Brown 2018; Hamilton and Green 2018; Riosmena et al. 2015; Torres and Young
2016). All of this is part of the “racialized incorporation processes” (Brown 2018: 1511) that
many immigrants face upon entrance to the US. This process can entail financial hardships,
surveillance, perceived threats, and discrimination, all of which work to deteriorate the initial
observed immigrant health advantage (Armenta 2017; Farrell-Bryan and Peacock 2022; Lung
2019; Paret 2014). As stressors accumulate, physical and mental health risks within these
foreign-born populations increase and generate adverse health trajectories as people age (Boen
and Hummer 2019; Brown 2018; Hamilton and Hagos 2020; Schut and Boen 2022). These
factors bear a striking similarity to the processes that engender health disparities among US-
born racial minorities. Both involve discrimination and “othering” of individuals that are not
deemed worthy of certain rights and privileges (Viruell-Fuentes et al. 2012). Therefore,
measuring nativity and race-ethnicity separately could mask how these statuses intersect.

Within the category of US migrants, there exists heterogeneity on the basis of legal
status. Legal status stratification describes the barriers to health and health care access that
individuals and families face because of their own legal status or the legal status of one of
their household members (Asad and Clair 2018; Torres and Young 2016 ). As such, it is
imperative to understand the role of legal status in the examination of immigrant health.
Undocumented or non-citizen residents in the United States may also experience discrimination
as a stressor, but additional stressors include difficulties in accessing resources such as social

services or healthcare (Castaneda and Melo 2014; Rhodes et al. 2015; Torres and Young
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2016; Xu and Brabeck 2012). Feelings of stress, fear, and depression, especially surrounding
deportation occur at a high frequency within the non-citizen population of immigrations
Knowledge on undocumented health often comes from research done on the households in which
they live, specifically in mixed-status households, alongside US citizens. Research has found
evidence of spillover effects of legal status, finding that the individuals in mixed-status
households, regardless of their individual citizenship status, are prone to experiencing
psychological distress and anxiety as a consequence of the precarious and vulnerable legal status
of others in their household (Brabeck and Sibley 2016; Cardoso et al. 2018; Enriquez 2015;
Guelespe 2013; Rodriguez 2016). The interplay of individual identity being wrapped up in race,
ethnicity, nativity, and citizenship necessitates the usage of an intersectionality perspective when
mapping aging trajectories over the life course.

Some literature suggests greater resilience to challenges within minority populations,
compared to majority groups. Potential explanations include cultural attributes, healthy
behaviors, and defined social roles, specifically among older adults (Ryff and Singer 2009).
Resilience, generating well-being despite adversity, has been found in studies of mental health
and stress coping among African Americans (Keyes 2009; Roff et al. 2004; Ryff and Singer
2009). Findings show that in the face of many factors expected to generate disadvantaged health
outcomes, the opposite was discovered. These findings suggest that membership in a minority
group may not be deterministic of worse health over the life courses. It is imperative to examine
the nature of the stressors and investigate how groups respond to these life factors differently.

Neighborhood Exposures and Aging
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Neighborhood and residential context is a social determinant of health. The conditions in
these neighborhood environments influence individual health and quality of life (Gurrola and
Ayon 2018; Kolak et al. 2020). Neighborhoods are a physical location that modify and
mediate observed relationships between social statuses and health outcomes, through the
physical and social environments that they create. Oftentimes, structurally vulnerable
populations lack the flexible resources or protective mechanisms to ward off the negative
health effects engendered by their social environment (Sharkey and Faber 2014). Living in
neighborhoods with easily perceivable physical disorder and safety concerns poses health
risks for those who are not able to mitigate them. Research has established links between
neighborhoods and metabolic risk, mental health, along with other empirically verified
measures of health across different racial, ethnic and SES groups (Clarke et al. 2014; Diez
Roux and Mair 2010; Finch et al. 2010; Haines, Beggs, and Hurlbert 2011; Ludwig et al. 2012).
As such, Neighborhoods are a promising avenue to assess the differences in experiences
across different racial and ethnic groups. Neighborhood factors can be a window of insight
into the context of reception that immigrants experience, as well. Especially among older
immigrants, the assessment of neighborhood exposures and their responses to these
exposures over the life course are a clear area for furthering our understanding of aging
(Clarke et al. 2014; Friedman and Rosenbaum 2004; Jung et al. 2018). There is a large body of
work on segregation among younger immigrants, specifically working-age immigrants in ethnic
enclaves, but not much is known about the effects of these differential neighborhood effects for

older immigrants (Logan, Alba, and Stults 2003; Xie and Gough 2011).
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In addition to the material realities of neighborhoods and their effects on health
(Browning, Cagney, and Boettner 2016; Diez Roux and Mair 2010; Entwisle 2007; Sharkey and
Faber 2014), the perception of the environment is key in generating health outcomes (Diez Roux
and Mair 2010; Payton 2009; Ross and Mirowsky 2001). Neighborhoods are a “locus for
physical disorder” where elements of the built environment can protect against or generate
negative health responses (Akresh, Do, and Frank 2016; Mays, Cochran, and Barnes 2007). The
perception of the surrounding environment as being in a state of disorder, is a continuous
stressor, wearing on the body and generating consequences for physiological, mental, and
physical health (Clarke et al. 2014; Gurrola and Ayon 2018; Haines et al. 2011; Purtle et al.
2020; Ross and Mirowsky 2001; Upenieks, Schafer, and Iveniuk 2016). This mechanism is
relevant in determining antecedents of the aging process in the population.

Research on the intersection between neighborhoods and aging often centers on
individuals who are old enough to be Medicare- eligible (65 and up) (Durfey et al. 2019; Latham
and Williams 2015; Stover et al. 2007; Theeke 2010). Living in a disadvantaged neighborhood
among older adults has been associated with lower active life expectancy, greater percentage of
projected remaining life with disability (Gill et al. 2021) and adverse physiological outcomes
(Durfey et al. 2019). Neighborhood context is a key moderator when looking at variation in
chronic conditions, and functional limitations among older adults (Jung et al. 2018). However,
this work is somewhat limited due to the fact that any observed differences could be a result
of exposures at earlier ages. According to the cumulative disadvantage perspective, any
disadvantages experienced earlier in the life course continue to aggregate as individuals age.

This means place-based health effects observed at a single point in time may be the
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culmination of a life course process spanning decades. Conceptualizing neighborhood
environment as a life-course exposure, presents an opportunity to examine their effect on
measures of age-related decline early on in the adult life course, identifying different health
and aging trajectories. Studies that have looked at the relationship between neighborhoods
and functional limitations at younger ages examine the direct effects of violence, rather than
the perception of neighborhood conditions as a whole, in their analysis, and often do not use
a nationally representative sample (e.g., Semenza et al. 2023; Semenza and Stansfield 2021).
The mere perception of disorder is enough to trigger an individual stress response, therefore,
only studying the objective nature of observable disorder or violence is omitting a key part of
the relationship between neighborhood effects and life course health (Entwisle 2007; Latham
and Williams 2015; Ross and Mirowsky 2001).
Housing Exposures and Aging

Much like neighborhoods, exposure to unfavorable housing conditions is a social
determinant of health generating health inequities that emerge over the life course (Clarke et al.
2014; lamtrakul and Chayphong 2021; Ng et al. 2021; Swope and Hernandez 2019). Differences
in housing conditions are a key pillar of health-promoting factors, which interact to create and
solidify varying life-course health trajectories (Swope and Hernandez 2019). Residential and
housing conditions are key elements for researchers identifying life-course exposures in both
physical and psychological well-being (Park and Kim 2023; Swope and Hernandez 2019).
Previous work has shown that exposure to poor housing conditions leads to higher likelihood of
developing depressive symptoms and accelerating biological aging (Ng et al. 2021; Park and

Kim 2023). Racial and ethnic minorities are less likely to obtain homeownership and when they
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do, they are more likely to live in low-quality housing (Clarke et al. 2014; Friedman and
Rosenbaum 2004). Variation in homeownership corresponds to variation in exposure to disorder,
commonly patterned along these racial-ethnic lines. Therefore, housing and neighborhood
exposures over the life course should be examined in tandem when determining population-level
differences in aging.
CURRENT PAPER

This paper exists at the intersection of scholarship on aging, racial and ethnic health
disparities, immigrant health, longitudinal neighborhood and housing effects. To assess age-
related decline, | use measures of both physical and cognitive functional limitation at all
stages of the adult life course, rather than restricting the sample to an older population. This
is an effort to illuminate the process of aging across the adult life span. Functional limitation
has been linked to life expectancy and physiological health in previous empirical work
(Crimmins et al. 2003; Farina et al. 2021; Ferraro and Shippee 2009; Montez et al. 2019) and
improving rates of functional limitation is seen as a key indicator of improving health in
older populations (Crimmins and Beltran-Sanchez 2011). Further, rather than uncoupling
race, ethnicity, citizenship, and legal status, | use a structural intersectionality approach,
tying these different statuses together (Bacong and Menjivar 2021; Homan et al. 2021). Using
participant reports on neighborhood and housing conditions, | measure how the perception of
both neighborhood and housing disorder may exist to alter trajectories of aging within and
across different racial and ethnic groups. Therefore, this study offers a unique perspective on
how neighborhood contexts and housing conditions can shape aging trajectories at the

intersection of multiple axes of stratification. Using panel data from the Survey on Income
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and Program Participation (2014-2018), | answer two broad research questions: First, how do
trajectories of functional limitations vary at the intersections of race/ethnicity-citizenship and
race/ethnicity-household legal status? Second, how do neighborhood and housing conditions
over life course influence these observed aging trajectories across race/ethnicity-citizenship

and race/ethnicity- household legal status?

2.3. DATA AND MEASURES
Data

This study uses the 2014 Panel of the Survey on Income and Program Participation
(SIPP). The SIPP is a household-based survey, instituted in 1983 in an effort to provide
“comprehensive information on how the nation’s economic well-being changes over time” (US
Census 2022). Through a multi-panel longitudinal survey design, the SIPP has tracked patterns
of wealth, income, and program utilization for a nationally representative sample of the United
States over roughly four decades. Importantly, unlike many nationally representative surveys,
SIPP includes information on both birthplace and citizenship, which allows us to assess whether
or not someone lives in a mixed-status household (Bachmeier, Van Hook, and Bean 2014). Each
interview constitutes a different wave, with the aggregate of these different waves composing a
full panel. The SIPP also includes information on neighborhoods, health, and adult well-being
which | use to answer the research questions proposed in this paper. My analytical sample is
restricted to individuals who are at least 25 years of age and have no missing data on the main
outcome variables. Respondents at least age 25 are chosen as that is around the time when the
human brain is believed to have concluded development and is used to signal the beginning of
adulthood (Arain et al. 2013). After these restrictions are in place, the final analytic sample size

consists of 53,320 individuals measured over the time span of four years. Imputation is not used,
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S0 observations with missing data on the outcome variables are dropped, resulting in an
unbalanced panel across the time span being studied. Observations from 2,617 unique persons
were removed, although this does not mean that they were completely eradicated from the
analytic sample, provided they had at least one response to the outcome variable. This yields a
total of 140,832 person-years that are observed over the course of the longitudinal survey. In

terms of race, ethnicity, citizenship, and legal status, there were no considerable differences in

the analytic sample and those dropped cases. Cases that were dropped from the final analysis did

tend to be younger than those included in the analytic sample with a median age of 44, compared

to 53 in the final analysis.
Outcome Variables

The SIPP includes empirically validated measures of functional limitations that are
employed by all Census surveys (Brault 2009). | use these as indicators of age-related
decline. The prompt for each of the question is to indicate if a respondent has difficulty
doing the following due to a physical, mental or emotional problem followed by an action.
Ambulatory difficulty is assessed by asking whether the participant has difficulty “walking
climbing stairs”, which I use as an indicator of age-related physical decline. Age-related
cognitive decline is measured by using the question asking if a person has difficulty
“concentrating, remembering or making decisions.” Each of these items are binary, where “1”
indicates that a person does suffer from limitations in the corresponding item listed.
Explanatory Variables

| aim to assess whether aging trajectories vary at the intersections of race-ethnicity,

citizenship, and household legal status. To do so, | create a time-invariant measure of race-

or
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ethnicity-citizenship, or “REC,” as it will be referred to throughout the piece, which combines
information about respondent race/ethnicity, nativity, and citizenship. SIPP respondents self-
identify as non-Hispanic Asian (Asian, hereafter), non-Hispanic Black (Black, hereafter),
Hispanic, or non-Hispanic White (White, hereafter). The SIPP further indicates whether or not
the respondent was born in the U.S. and whether or not they are a U.S. citizen. | combine this
information to generate a REC measure that includes 12 categories: Asian foreign-born citizen,
Asian non-citizen, Asian US-born citizen, Black foreign-born citizen, Black non-citizen, Black
US-born citizen, Hispanic foreign-born citizen, Hispanic non-citizen, Hispanic US-born citizen,
White foreign-born citizen, White non-citizen, and White US-born citizen. This is done for two
purposes. First, to reduce the dimensionality of the data. These 12 categories are a combination
of four racial/ethnic categories, two different nativities, and two citizenship types. This would
result in 16 categorizations, many of which would not make sense (such as a US-born non-
citizen pairing). Second, for more practical purposes, this limits the number of interaction terms
within the final models, which assists in a more straightforward interpretation of the results in
order to glean information about how intersectional identities shape aging across the life course.
| also develop a similar measure that combines information on individual-level race/ethnicity,
nativity, and household legal status (“RE-HLS”). In the SIPP, individuals are nested within
households, so | am able to obtain the citizenship status of all individuals within a household. In
coding household legal status, I code a respondent as living in a “US-Citizen” household if
everyone in the household has citizenship; by contrast, individuals live in “Non-citizen”
households if no one in the household has citizenship. Households that include individuals with

multiple citizenship statuses are classified as “Mixed-Status.” I combined the aforementioned
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four individual-level race-ethnicity categories with the three household legal status measures to
generate a 12 category RE-HLS measure.
Neighborhood and Housing Variables

The evaluation of neighborhood and housing conditions comes from the adult well-
being sub-section of the SIPP questionnaire. These instruments consist of a series of binary
questions interrogating the physical state of the neighborhood, aspects of housing, and
general safety of the area in which a person lives. Questions related to neighborhood disorder
include whether there is an issue with traffic/street noise (1=yes), if there is visible trash
buildup (1= yes), whether or not there is a crime problem in the neighborhood (1= yes), and
if they have ever stayed home due to safety concerns. This final item is a four-category
response ranging from “Strongly Agree” to “Strongly Disagree”, but is a recoded binary
item, with “1” indicating any level of agreement. Questions asking about housing disorder
include whether or not there is: holes in the floor (1=yes), cracks in the ceiling or walls
(1=yes), issues with pests in house (1=yes), and plumbing or gas problems (1=yes). Using
multiple component analysis, a derivation principal component analysis (PCA), structured
specifically for binary variables, | create a neighborhood PC and a housing PC, which serve
as the primary measures of neighborhood and housing disorder in the analysis. The loadings
(Table 2.1) identify a weighted linear combination of the neighborhood and housing factors
that predict the most variation in the outcome measures (Pearson 1901). | use the first
principal component generated from this process as all of the loadings are positive, for ease
in interpretations, as well as enough of the variance being captured.

[INSERT Table 2.1 HERE]
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2.4. ANALYTICAL STRATEGY
To model the longitudinal changes in age-related physical and cognitive decline, |
rely on a series of multi-level growth curve models (Raudenbush and Bryk 2002; Singer and
Willet 2003). Multi-level growth curve models allow for variables of interest, such as REC,
RE-HLS, and neighborhood physical disorder/safety, to be both predictors of initial
functional limitations, as well as drivers of changes in the trajectories of physical and
cognitive decline. For the purpose of my research questions, | develop the full model found
in Equation 1 below. This is used to interrogate any health effects of neighborhood and
housing conditions over time, in which both are treated as time-varying exposures. Equations
in which neighborhood and housing conditions are time invariant, affecting the intercept, but
not the slope, as well as equations for baseline models, in which neighborhood and housing
conditions are not included can be found in Appendix Equation A2.1.
Level 1:
m+1

Yij =1 + Z nmiNm(Ageij) + Yo1Neighborhood,; + yo,Housing;; + €;;

m=1
Where N is the spline function at segment m form = 1,2,....m+ 1

Level 2:
k—1

Toi = Yoo T Z YoskREC; + VoaX; + oi
k=1
k-1

Tmi = Ymo+ ) Ymik REG + ymaNeighborhood; + y,3Housing;

k=1
k—1 k-1

+ ) Vma(REC;*Neighborhood;) + Z Ymsk (REC; *Housing;) + {m;
k=1 k=1

Where k is categorie; of REC fork=1,2,... k
form=12,..m+1
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Where “White US-Born Citizen” is the reference group for REC;, X; is a vector of covariates,
Neighborhood; represents neighborhood disorder and Housing; represents housing disorder

(Equation 1)
Y;; indicates the probability of person i experiencing age-related decline at time j. Linear
probability models are used for ease of interpretation in the final results, Where Xi is a vector of
covariates; Neighborhood; represents neighborhood disorder and Housing; represents
housing disorder. The modelling framework assesses neighborhood effects, housing
conditions, REC and the interaction between these variables as factors influencing
prevalence of functional limitation in the population over the life course. The same
framework is used when assessing RE-HLS (as opposed to REC) as the explanatory variable
as well, with equations being found in Appendix Equation A2.1.

The time variable, Age;; is found in the Level 1 portion of the model. To capture the
non-linearity of aging trajectories, a natural spline is used. A natural spline function is a
cubic function that allows for different rates of change between different age ranges, without
having to interpret higher-order age terms, maintaining parsimony of the model. Typically,
many studies will use a higher-order term, such as age-squared to capture the nonlinearity of
aging over time. In this case, based on the Bayesian Information Criteria (BIC), using a
spline was a much better choice than an age-squared term. The natural spline, as opposed to
the basis spline, enforces linearity at the boundary knots, in which knots indicate the
beginning of different rates of change across a set of age ranges. This added constraint gives
a more realistic interpretation of the aging process. In order to find the placement of the
knots, a series of natural spline functions were tested in the model-building process, starting

by placing knots every 15, 10, and 5 years, comparing BIC values and continuing iteratively
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until the best fit was achieved. Models reaching the lowest BIC were used to select the
locations of the boundary knots. This resulted in different functions for age-related cognitive
decline and age-related physical decline. When measuring age-related cognitive decline, the
best fit came from placing boundary knots (k=2) at age 60 and 70, resulting in three different
mean rates of age-related change across the life course. When measuring age-related physical
decline, the best fit came from placing a single knot (k=1) at age 70, resulting in two
different rates of age-related change.

The different spline knots coupled with age (N,,(Age;;) give the mean slope and

mean intercept for each REC or RE-HLS group. The m,,,; term in the Level 2 portion of the
model allows for different slopes in trajectories of age-related physical or cognitive decline
among REC or RE-HLS groups, based on the underlying spline function at that particular
knot. The neighborhood and housing terms interacted with REC and REHLS contained
within the m,,; part of the equation allows the model to include neighborhood and housing
conditions as a time-varying exposure, while removal of neighborhood and housing
conditions from this portion of the equation measures this disorder as time-invariant. Any
term appearing in the m,,; portion is responsible for creating the unique slopes of the REC
and RE-HLS trajectories across time. Unique intercepts for each REC and RE-HLS group are
determined with the m,; term in the Level 2 portion of the model, including REC (or RE-
HLS) interacted with neighborhood and housing conditions.

Analysis consists of three different sets of models, the specific equations of which are
found in Appendix Equation A2.1. The first set of models will examine the age-based

trajectories of both cognitive and physical decline at the intersections of REC and RE-HLS,
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respectively, without accounting for any neighborhood or housing disorder. The second set
of models will introduce the baseline neighborhood and housing disorder as a time-invariant
factor, again assessing this relationship both at the intersection of REC and RE-HLS, as well
as their interaction with neighborhood and housing characteristics. This effect is treated as a
constant, affecting the intercept, but not altering the trajectories derived from the first set of
models. The final set of models will test the idea that neighborhood effects and housing
conditions are time-varying, attempting to capture any existing dynamic or cumulative
variation in neighborhood and housing conditions as well as their effects on physical and
cognitive decline over the life course. This appears as a three-way interaction term in model
output. Treating the neighborhood and housing principal components in this way can capture
changing conditions of neighborhoods, housing, individuals who move locations, and any
cumulative effects of neighborhood and housing disorder felt throughout the life course at
different time points. Two-way interactions between neighborhood/housing and REC or RE-
HLS group is important for changing the baseline from which trajectories of age-related
decline begin. Including three-way interactions changes the baseline probability of age-
related decline, but allows conclusions to be made about how different points in the life
course may be more sensitive to the potential age-related health effects attributed to

neighborhood and housing disorder.

2.5. RESULTS
[INSERT TABLE 2.2 HERE]

Descriptive Statistics
White and Black US-born citizens make up over % of the sample by REC group.

Hispanic US-born citizens (5.86%) and non-citizens (4.53%) have the next largest presence in
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the sample. In regards to RE-HLS, over 75% of the sample is a member of a White US Citizen or
Black US Citizen household. The next largest categories are Hispanic US citizen household
members and Hispanic mixed-status household members. Of the 140,832 person years observed,
10.06% of those indicated age-related physical decline and nearly one in six showed evidence of
age-related cognitive decline. The most commonly reported indicator of neighborhood disorder
was excessive traffic or street noise, reported in 12.92% of the person-year observations.
Bivariate Relationships

[INSERT TABLES 2.3 and 2.4 HERE]

Looking at the neighborhood and housing disorder variables, the REC groups most likely
to be experiencing some type of disorder are overwhelmingly Black and Hispanic adults across
all different citizenship categories. Examples of these disparities include: 1) Hispanic non-
citizens being 2-3 times more likely than nearly every White and Asian REC group to live in a
neighborhood with a trash problem; 2) Black US-born citizens and Hispanic non-citizens being
three times as likely to experience a crime problem in their neighborhood relative to other REC
groups; and 3) out of the 12 different REC groups, the highest frequencies of those having
problem with pests or cracks in the ceilings or walls of their home were all Black and Hispanic
REC groups. Assessing these variables along the lines of RE-HLS reveals similar patterns, where
Black and Hispanic individuals, regardless of household legal status, consistently reported the
highest frequencies of street noise, neighborhood crime, and problems with trash buildup. White
individuals living in mixed-status households also had fairly high levels of street noise, as well as
safety concerns relative to the other RE-HLS groups.

Multilevel Growth-Curve Models
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[INSERT TABLES 2.5 and 2.6 HERE]
i Aging Across Race-Ethnicity-Citizenship with Time Invariant Neighborhood and
Housing Disorder

The first set of multilevel growth curve models indicate differences in both the initial
likelihood of exhibiting signs of age-related cognitive and physical decline and their trajectories
of decline over time without neighborhood and housing disorder factored in (Table 2.5 Model a
and Table 2.6 Model a) . White US-born citizens either have a higher or similar initial likelihood
of reporting age-related cognitive decline and physical decline than all other REC groups. Black
US-born citizens, and all Hispanic REC groups have a significantly lower baseline probability
for signs of age-related physical and cognitive decline than White US-born citizens. Black non-
citizens have an initial advantage when it comes to cognitive, but not physical health. Assuming
equal exposures to neighborhood and housing disorder across the life course, coupled with
identical aging trajectories, we would expect White US-born citizens to have consistently worse
health across the life course.

[INSERT FIGURES 2.1 and 2.2 HERE]

Two-way interactions with age reveal the different rates of age-related decline for each of
these REC groups, which can also be found in Figures 2.1 and 2. 2. Prior to age 70, the rate of
cognitive and physical decline for Black and Hispanic US-born citizens is faster over the adult
life course than that of White US-born citizens. Hispanic US-born citizens show a faster rate of
cognitive decline after age 70 compared to all other REC groups. Meanwhile, Hispanic foreign-
born citizens demonstrate a faster pace of cognitive decline before age 70, but higher rates of

physical decline only after age 70. Much like Hispanic US-born citizens, Hispanic non-citizens
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exhibit a faster rate of cognitive decline across all ages studied. On the other hand, Asian
foreign-born and non-citizens show a demonstrably slower rate of age-related physical decline
than all other REC groups before age 70, as do White non-citizens. These patterns hold, even
when neighborhood and housing characteristics at the beginning of the measurement period are
introduced as constant, rather than time varying exposures across the life course.

[INSERT FIGURES 2.3 and 2.4 HERE]

While neighborhood and housing disorder was shown to increase the likelihood of
physical and cognitive decline across all ages, the severity of this effect varied across groups
(Table 2.5 Model b and Table 2.6 Model b). Black and Hispanic foreign-born and non-citizens,
and Asian foreign-born citizens showed a significantly less severe increase in both the likelihood
of age-related cognitive and physical attributable to neighborhood disorder, when compared to
the reference group of White US-born citizens. Asian and Black US-born citizens, White and
Asian non-citizens, and Black foreign-born citizens showed that neighborhood disorder did not
elevate their likelihood of age-related cognitive decline to the same level as for White US-born
citizens under similar conditions. Asian non-citizens and Hispanic US-born citizens were the
REC groups in which neighborhood disorder was less detrimental to their likelihood of age-
related physical, but not cognitive decline.

Marginal effects plots (Figures 2.3 and 2.4) show substantial differences in the effects of
neighborhood disorder on both cognitive and physical decline with the reference group, white
US-born citizens. Both Hispanic foreign-born citizens and Hispanic non-citizens show fairly
consistent differences in the effects of neighborhood disorder on cognitive decline with at least a

.05 probability difference at the lowest level of neighborhood disorder, before expanding to a
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greater than .10 probability difference at the highest level of neighborhood disorder. The highest
difference found in these marginal effects was that of Asian US-born citizens with a high level of
neighborhood disorder resulting in 20% lower probability of experiencing cognitive decline
when compared to White US-born Citizens. The significant marginal effects of neighborhood
disorder on physical decline followed similar patterns for all four REC groups in which the
lowest level of neighborhood disorder was around a .05 probability difference before steadily
increasing to around a .15 probability difference in the neighborhood disorder effect on cognitive
decline.

[INSERT FIGURES 2.5 and 2.6 HERE]

Evaluating housing disorder, Black US-born and Hispanic non-citizens did not
experience a negative effect as strongly as White US-born citizens for both forms of age related
decline studied. Additionally, Asian non-citizens and Hispanic US-born citizens were less
affected by housing disorder than other REC group, relating to age-related cognitive, but not
physical decline. Black foreign-born citizens’ likelihood of age-related physical decline only was
not as severely impacted by housing disorder.

Plots of marginal effects reveal that the difference in the housing disorder effect on the
probability of cognitive decline was generally minimal at lower levels of disorder, with the
exception of Hispanic non-citizens, maintaining at least a .05 probability difference at all levels
of housing disorder. The steady increase in the differences incurred by exposure to housing
disorder resulted in a nearly .15 probability difference for all groups experiencing this significant
difference, with the exception of Black US-born citizens in which the difference, while

significant, is minimal.
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[INSERT TABLES 2.7 and 2.8 HERE]
ii. Aging Across Race-Ethnicity-Household Legal Status with Time Invariant
Neighborhood and Housing Disorder

Models depicting RE-HLS variation in initial likelihood of age-related decline over time,
without neighborhood and housing effects are found in model a of Tables 2.7 and 2.8. Resulting
trajectories with neighborhood and housing disorder contributing as time-invariant factors are
found in Model b of Tables 2.7 and 2.8. All Hispanics, regardless of household type and
individuals living in Black US-citizen households demonstrate lower initial likelihood of poor
cognitive and physical health relative to individuals living in White US-citizen households.
Asians living in mixed status households have an initial cognitive, but not physical health
advantage.

[INSERT FIGURES 2.7 and 2.8 HERE]

Black and Hispanic individuals living in US-citizen households, as well as Hispanics living
in non-citizen households experience rates of both cognitive and physical age-related decline at a
more rapid rate. For Black individuals in US citizen households, these higher rates of aging only
occurred after age 70. This different pace of aging was seen across all observed ages for
Hispanics living in US-citizen households. For Hispanics living in non-citizen households, the
differences in the rate of physical decline only occur after, age 70. Hispanics living in mixed-
status households experience faster rates of age-related cognitive decline before age 60, while
White individuals living in mixed-status households experience these higher rates of cognitive

decline only after age 70. White and Asian individuals living in mixed-status households, as well
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as Asians living in US-citizen households exhibit significantly slower rates of age-related
physical decline, relative to other RE-HLS groups before age 70.
[INSERT FIGURES 2.9 and 2.10 HERE]

The detrimental effects of neighborhood and housing disorder had differing impacts
across RE-HLS groups. Black, Hispanic, and Asian individuals living in mixed-status
households were less affected by neighborhood disorder than other RE-HLS groups for both
physical and cognitive aging outcomes. This was also true for Hispanics in non-citizen
households and Asians in US-citizen households. Black and Hispanic persons in US-citizen
households, as well as whites in mixed-status households showed a higher resistance to
neighborhood disorder when examining cognitive decline. Asians in both mixed-status and non-
citizen households, as well as Hispanics in US-citizen households were not as severely affected
by neighborhood disorder when measuring age-related physical decline.

The marginal effects plots for the effects of neighborhood disorder on cognitive decline
across RE-HLS groups, compared to the reference group of white individuals living in US-
citizen households follow similar patterns. For most RE-HLS groups, the lowest level of
neighborhood disorder results in a minimal, or no difference, before the gap steadily widens to a
difference ranging from about a .10 to .15 difference in the probability of cognitive decline
attributable to neighborhood disorder. The exception is individuals living in Hispanic mixed-
status and Hispanic non-citizen households. For these groups, even the lowest levels of
neighborhood disorder showed a probability difference of at least .07 before the differences were

further widened in the presence of higher neighborhood disorder.
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The difference in the marginal effects of neighborhood disorder on physical decline were
not as pronounced as the effects on cognitive decline. Hispanic non-citizen and Hispanic mixed-
status households maintained a steady difference across all levels of neighborhood disorder,
while lower levels of neighborhood disorder resulted in minimal or no differences. Interestingly,
a higher level of neighborhood disorder completely attenuated the effect difference between
black and white respondents living in US-citizen households.

[INSERT FIGURES 2.11 and 2.12 HERE]

RE-HLS groups in which both age-related physical and cognitive decline were not as
severely affected by housing disorder included Asians and Hispanics living in mixed-status
households, Black individuals in US-citizen households and Hispanics in non-citizen households.
The impact of housing disorder on cognitive, but not physical decline was lower for Hispanics
living in US-citizen households.

Much like the neighborhood disorder effect difference on cognitive decline, the housing
disorder effects followed similar patterns in which differences at the lowest level of disorder
were minimal or non-existent, before widening to a substantial gap. Once again, individuals in
Hispanic mixed-status and Hispanic non-citizen household deviated from this pattern, displaying
an immediate difference of nearly 10 percentage points, before the gap further widened to
upwards of 20 percentage points. This is also true when looking at probability of physical decline
as the outcome, albeit with the differences being smaller, only ranging up to around a .15
probability difference. There is a convergence in the effect difference for black respondents in
US-citizen households to the point where there is no longer a significant difference in the effect

beyond a medium level of housing disorder.

81



iii. Aging Across Race-Ethnicity-Citizenship with Time-Varying Neighborhood and
Housing Disorder

When allowing neighborhood and housing disorder to contribute to the rate of physical and
cognitive aging over the life course, many of the two-way interactions between REC,
neighborhood conditions, and housing conditions lose their significance (Tables 2.5 and 2.6
Model c¢). This speaks to the dynamic nature of how neighborhood and housing disorder
contribute to aging over the life course. Three way interactions indicate how neighborhood and
housing disorder in particular alter the rate of aging at different time points, depending on the
group. Black US-Born citizens no longer display the time-invariant “resilience” to poor
neighborhood and housing conditions, indicated in the two-way interactions. Rather,
neighborhood disorder over time accelerates the rate of cognitive aging significantly faster for
Black US Born citizens before age 60, when compared to White US-Born citizens early on in
life. However, from age 60 onwards, the magnitude of cognitive decline driven by differences in
neighborhood disorder is actually lower for Black US-born citizens, when compared to White
US-born citizens. Hispanic US-born citizens show the same effect of how neighborhood disorder
affects the rate cognitive decline before the age of 60. Black US-born citizens experience a
slower rate of physical decline over time attributable to neighborhood disorder before age 60,
relative to White US-born citizens. However, neighborhood disorder accelerates the relative rate
of physical aging significantly faster after age 60. Hispanic US-born citizens experience
accelerated physical decline attributable to neighborhood disorder later in life, relative to White
US-born citizens. Comparatively slower physical aging attributable to neighborhood disorder

before age 60 is also observed in Black non-citizens, albeit without the significantly faster rate of
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physical aging attributable to neighborhood conditions later in life. Black non-citizens also show
a much slower rate of cognitive decline over time attributable to neighborhood disorder after age
60, as do Asian US-born citizens, when being compared to the reference group of White US-
born citizens.

The “resilience” of groups to housing disorder is also not consistent across the life course,
based on the three-way interactions found in model ¢ of Tables 2.5 and 2.6. Among all black
REC groups, early in life, the rate of cognitive decline attributable to housing disorder is much
more rapid than that of other REC groups. This is also true for Black non-citizens when it comes
to the rate of age-related physical decline before age 60. Black foreign-born citizens experience
this type of accelerated age-related physical decline only after age 60. Housing disorder
accelerates the rate of cognitive decline at a slower rate for Black non-citizens relative to other
REC groups after age 60. Meanwhile, Hispanic non-citizens experience a faster rate of cognitive
decline attributable to housing disorder over time prior to age 60, whereas Asian US-born
citizens experience accelerated cognitive decline attributable to housing disorder at all ages
studied. Hispanic foreign-born citizens demonstrate a relatively slower rate of accelerated
cognitive decline attributable to housing disorder after age 70, as do White foreign-born citizens
in regards to physical decline.

iv. Aging Across Race-Ethnicity-Household Legal Status with Time-Varying

Neighborhood and Housing Disorder

When stratifying the sample based on RE-HLS (Model ¢ in Tables 2.7 and 2.8), the effect of

housing disorder on the initial likelihood of both cognitive and physical age-related decline

persists when allowed to change across time, however this is not the case for the effect of

83



neighborhood disorder. This may be indicative of the fact that aging is capturing many of the
health effects that are attributable to neighborhoods. Neighborhood disorder accelerates the rate
of cognitive decline for Black and Hispanic individuals living in US-citizen households at a
faster rate than other RE-HLS groups before age 60. Between aged 60 and 70 however, Black
individuals in US-citizen households experience a lower increase in the rate of cognitive decline
attributable to neighborhood disorder than the reference group, White individuals living in US-
citizen households. Black individuals living in US-citizen households experience a lower rate of
physical aging attributable to the effects of neighborhood disorder before age 70, but after age
70, this flips to a higher rate. Hispanics living in US citizen households also show this less-rapid,
age-related physical decline attributable to neighborhood disorder before age 70. Black
individuals in mixed-status households show a lower magnitude of increase in pace of cognitive
age-related decline attributable to neighborhood disorder after age 60 and in physical age-related
decline after age 70. Hispanic individuals living in non-citizen households show a comparatively
slower pace of cognitive decline stemming from neighborhood disorder over time after age 60,
while Asians living in non-citizen households show a slower increase in the pace of physical
decline from this disorder relative to White individuals in US-citizen households after age 70.
All differences in the acceleration of cognitive age-related decline attributable to housing
disorder are observed before age 60. Asian and Black individuals living in US-citizen household
showed demonstrably higher rates of age-related cognitive decline attributable to housing
disorder when compared to all other RE-HLS Groups, as did Hispanics living in mixed-status
households. Black individuals living in non-citizen households show comparatively higher

acceleration of physical age-related decline attributable to housing disorder across all ages.
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Meanwhile, black individuals living in mixed-status households experienced this type of

accelerated aging relative to other groups only after age 70.

2.6. DISCUSSION

This study sought to answer the following two questions. First, how do REC and RE-
HLS groups experience age-related physical and cognitive decline differently over the life
course? Second, does neighborhood and housing disorder affect aging trajectories across these
different groups? This study shows that nativity, citizenship, and household legal status pattern
aging trajectories within the same racial and ethnic groups. Results also demonstrate initial levels
of resilience to neighborhood and housing disorder based on race, ethnicity, citizenship, and
household legal status. This in spite of these groups being the least likely to have flexible
resources at their disposal. Furthermore, this paper contributes to the understanding of how
cognitive and physical aging trajectories differ across the life course, when these disparities
begin to emerge, and the points in the adult life span where neighborhood and housing disorder
is most prevalent in shaping trajectories of age-related cognitive and physical decline.
Differences across racial and ethnic groups

This study contributes to work highlighting differences in aging across different racial
and ethnic groups. The examination of aging trajectories over the entire adult life course shows
that a single hypothesis is not sufficient to explain aging differences. Points in the adult life
course demonstrate the validity of the weathering hypothesis, cumulative inequality theory, and
the age-leveler hypothesis. This does not contradict previous work, rather, it proves the utility of
beginning studies of aging in early adulthood. Structurally disadvantaged groups retain an

advantage in regards to age-related decline, at certain points. Early in the life course, Black and
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Hispanic REC and RE-HLS groups, both demonstrate a lower probability of both age-related
cognitive and physical decline, specially before age 55. However, their rapid pace of aging,
erodes this advantage over time. By the end of the age range studied, there is either an
equivalency with the reference groups, or reference groups show a lower probability of age-
related decline. Differences in initial health status coupled with differential rates of these aging
trajectories further confirms the need to study differences in aging across these racial and ethnic
groups. Fluctuating paces of aging for groups over time confirms the notion that analysis of
health over the entire adult life course, not just the later stages, points to important questions
about antecedents of aging and different health outcomes.
Differences within the same racial and ethnic groups

This study uses citizenship, nativity, and household legal status to show health
differences within demographic groups as well, advancing work in the field seeking to
understand intersectional differences in health and aging. Coupling nativity, citizenship and
household legal status together with racial-ethnic divisions validates the need to examine the
heterogeneity existing within these groups, while attending to any spillover effects that arise
from household composition. This is especially highlighted by examining Black and Hispanic
REC and RE-HLS Groups. Black US-Born citizens show higher rates of cognitive decline with
these trajectories being more affected by neighborhood and housing disorder before age 60.
Black foreign-born citizens and Black non-citizens deviated from both of these patterns, in their
likelihood of cognitive decline, and how their cognitive decline is affected by neighborhood and

housing disorder. Black US-citizens were less likely to experience accelerated age-related
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physical decline attributable to housing disorder than their non-citizen and foreign-born citizen
counterparts.

Each Hispanic REC group demonstrates unique trajectories of both cognitive and
physical decline. This is true for rate of change, timing, and the influence of housing and
neighborhood disorder, and the pace of decline. When examining age-related cognitive decline,
foreign-born Hispanics show resilience in the face of neighborhood disorder that US-born
Hispanics do not. These groups are also different in their paces of cognitive aging past age 70,
and the points in across the life course in which neighborhood and housing disorder played a
significant role in accelerating the pace of both age-related cognitive and physical decline.

When examining black intra-racial heterogeneity along the lines of RE-HLS lines, only
those living in US-citizen households had significantly better physical and cognitive aging
outcomes at baseline when compared to the reference group. This further emphasizes the
diversity within this racial group located on axes of both nativity and legal status. Black
individuals living in US citizen households showed signs of accelerated cognitive aging
attributable to neighborhood and housing disorder before age 60, whereas Black individuals
mixed-status households showed slower rates of cognitive decline attributable to neighborhood
disorder after age 60. Black individuals living in non-citizen households showed a higher rate of
physical decline attributable to housing disorder at all points of the adult life course, unique from
the other two black RE-HLS group, which were relatively unaffected in this domain, compared
to the reference group.

Hispanic individuals living in US-citizen households experienced higher rates of

cognitive decline attributable to neighborhood disorder before age 60. However, only Hispanics
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living in mixed status households experienced higher rates of cognitive decline attributable to
housing disorder before age 60. Hispanic individuals in both US-citizen and non-citizen
households experience higher rates of physical aging only after age 70. Hispanics in US-citizen
households experienced accelerated aging at all points, not just after age 70. Hispanics in US-
citizen households experienced slower rates of physical decline attributable to neighborhood
disorder before age 70. Hispanics in mixed-status households showed a faster rate of decline
attributable to this disorder, but only after age 70.

These findings add nuance to our examination of the health and aging trajectories of
different racial and ethnic groups. The results of this study bolster the existing work exploring
differences across, while also highlighting the tremendous variation existing within racial and
ethnic groups. Members within different racial groups experience different rates of aging at
various points in the life course and are affected in different ways by neighborhood and housing
disorder across the life course. The takeaways from these multilevel growth curve models
strengthen our understanding of intersectional processes in health and aging, by highlighting the
diversity that exists within the same racial and ethnic groups on the basis of citizenship and
nativity. These differences come to fruition not just in the differential aging trajectories over time
but the ways in which each of these distinct groups are uniquely affected by exposure to
neighborhood and housing disorder at different points across the life course.

Resilience in the face of neighborhood and housing disorder

It is believed that individuals most likely to experience real or perceived discrimination

are also the least equipped to deal with the stressors they may face in other domains. Racial and

ethnic minorities often lack the flexible resources and protections to deal with the effects of the

88



stressors experienced by virtue of their social position. Contrarily, in this study, assuming the
constant effect of neighborhood and housing disorder across the life course actually reveals a
higher resilience. Both White US-born citizens and White individuals living in US-citizen
households showed their probability of experiencing age-related physical and cognitive decline
would experience the highest increase as a result of initial neighborhood and housing disorder.
This is in spite of the fact that they are the least likely to experience resource disadvantage by
virtue of their social position. Neighborhood and housing disorder certainly not beneficial for the
long-term health of the individuals, but significant differences in the interactions with REC and
RE-HLS demonstrate variation in how groups are affected by exposure to this disorder.

This could be for a few reasons. First, it is possible that aging trajectories of the reference
groups are the most favorable, and therefore, have more room to decline upon the introduction of
this neighborhood and housing disorder. However, this does not seem entirely likely given that
there are multiple points throughout the aging trajectories in which these majority reference
groups do not have the most favorable outcomes. Another possible explanation is that the
reference groups have not built up a degree of adaptability or resilience to unfavorable
conditions. These groups are the least likely to experience discrimination based on race, nativity,
or citizenship status. Therefore, the white REC and RE-HLS majority groups may not be as
adaptable to unfavorable life circumstances. This would include experience of disorder in their
residential and housing context. Groups showing a distinct advantage, in terms of the magnitude
in which neighborhood and housing disorder affect their aging trajectories are the racial and
ethnic minorities from non-citizen, foreign-born, and mixed-status households. These groups are

most likely to experience the negative effects of multiple stratification systems by virtue of their

89



social position. This may have allowed them to better adapt to unfavorable life conditions. This
finding is not without precedent. There have been findings on minority adaptations to stress
especially in regards to mental health in the face of stressors. Their ability to cope has been
linked to social support, cultural practices, and healthy behaviors among other things (Keyes
2009; Roff et al. 2004; Williams 2003). While this current work is unable to interrogate the
reasons behind this difference in resiliency, the fact that it has counterparts in the current health
literature opens up opportunities for future exploration.
Time- varying neighborhood and housing disorder

This study expands on existing literature on neighborhoods and health by shedding the
assumption of meso-level effects being constant across the life course. While there is merit to
examining a time-constant effect of neighborhood and housing disorder, significant results from
the three-way interaction models indicate that these effects should be understood within the
contexts of the age range in which they are experienced. The absence of significant interaction
effects would indicate neighborhoods and housing exposures are best conceptualized as a
constant effect that echoes throughout the individual life course. Models show that this is not the
case. Rather, there are certain inflection points in the life course where neighborhood and
housing disorder can have an outsized effect on age-related physical and cognitive decline. Not
every single one of the three way interaction terms between REC/REHLS, age, and
neighborhood/housing disorder are significant. This shows that there are certain points in the
adult life course in which age-related decline is more sensitive to disorder. REC and RE-HLS
groups affected who have their rate of cognitive decline accelerated the most by neighborhood

disorder, before age 60 are Blacks and Hispanics who are either US-citizens or living in US-
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citizen households. REC groups whose cognitive aging is accelerated by housing disorder before
age 60 are all minorities who are either born outside the United States, or are not citizens, with
the exception of Black US-born citizens. Minority groups who were either citizens or living with
US citizens experiencing this points to the validity of the weathering hypothesis, in which
constant exposure to stressors over the life course, serves to increase the rate of health decline.
The effects for neighborhood and housing disorder on physical and cognitive aging over the life
course emphasize the importance of including these meso-level factors in our understanding of
aging. The differences across groups underscore the importance of noting intersectional
differences as well. Housing disorder accelerating the rate of cognitive aging among RE-HLS
groups only emerged before age 60, and this was for Asian and Black individuals living in US-
citizen households and Hispanics living in mixed-status households. These timings could be due
to the fact that the stress of housing disorder is often experience. By age 60, these effects have
already set in to the point where differences after age 60 are not as consequential to age decline.
Aging Rates Change at Different Points Across the Adult Life Course

These time varying-effects through the life course lend credibility to multiple different
hypothesis of life course aging. Multiple ideas of how aging trajectories converge and diverge
find validation across different groups across the adult life course. There are different inflection
points when aging trajectories change shape, rate, or interact with meso-level factors, a process
that looks slightly different for cognitive decline compared to physical decline. When accounting
for the different rates of aging across time, and the interaction of time with neighborhood and
housing disorder, many of the initial observed aging differences across REC and RE-HLS groups

were either attenuated to insignificance or exhibited a change in the direction of the association.

91



The initial health advantage experienced by many REC and RE-HLS groups often
deteriorated over time. Advantages seen at the initial time points for both physical and cognitive
aging, coupled with their subsequent erosion could be seen as evidence for the weathering
hypothesis existing in aging. That is, greater exposure to social conditions and circumstances
upon living in the US can make it difficult to maintain advantages or positive aging trajectories
over time. In some cases, advantages for physical and cognitive aging disappeared fairly rapidly,
with significantly higher rates of aging taking place from age 25 onward. This was especially
prevalent for Black and Hispanic REC and RE-HLS groups. This invokes the ideas of the age-as-
a-leveler hypothesis, stating that aging equalizes outcomes across different groups, accounting
for the observed change over time in likelihood of experiencing physical or cognitive age-related
decline.

Aging trajectories being significantly impacted by neighborhood and housing exposures
could help validate the cumulative disadvantage hypothesis. Out of the REC and RE-HLS groups
that experienced a higher rate of physical and cognitive aging attributable to neighborhood and
housing disorder, all of them had higher rates of age-related decline in the two-way interaction
models, not accounting for neighborhood disorder or housing disorder. The increased pace of
aging by virtue of their social position, is further accelerated when factoring in the effects of
neighborhood and housing disorder. Assuming equal exposure to disorder, all of these groups
show a greater resiliency than the reference groups in terms of their aging pace. However, once
the underlying aging trajectories are included in the calculus of cognitive and physical aging, this

advantage once again, evaporates. The only exception to this rule occurs when assessing physical
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aging outcomes among all black individuals born outside the United States, as well as those
living in mixed-status or non-citizen households.
Limitations

While this study offers a valuable contribution to our understanding of the aging process
there are shortcomings that can be addressed in future work. The outcomes used are empirically
validated, but there still exists an opportunity to enhance this study by using other measures of
aging, that may be more clinically-based. The same type of potential issue arises from the
neighborhood and housing disorder variables. While the perceptions of individuals are valid, and
have an empirical justification for their usage, the opportunity to expand these findings exist in
obtaining data that can supplement these subjective evaluations, with other evaluations of
neighborhood and housing characteristics.

The usage of multi-level growth curve models allows us to create these trajectories of
aging, but the “panel” for each individual is relatively short, about four years. The methodology
used does its best to circumvent this fact, but much like this health measures used, this is a bit of
a data limitation. Another potential source of bias comes from the fact that there may be a
selection effect among the minority groups. That is, members of these groups are most likely to
be the healthiest by virtue of their survival of, theoretically, more difficult life circumstances.
While this data covers the entire adult lifespan in an effort to mitigate this bias, this is also a

potential limitation.

2.7. IMPLICATIONS
In summary, there are multiple distinct aging patterns that occurs on the lines of race-

ethnicity, citizenship, household legal status and nativity. To simply map trajectories grouped by

race-ethnicity masks the variation that exists within these groups. Assessing neighborhood and
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housing disorder as effects that vary over time highlights the cumulative effect of life course
exposures and different points in the adult life course where neighborhood and housing effects
become more salient.

This study supports the idea that living in the United State over time, generally begins to
deteriorate minority health. Their loss of health advantage over time shows a weathering that is
unique to these groups. While this paper does not speculate too much on the reasoning behind
this weathering, further investigation on the reasons why the health of racial minorities,
specifically blacks and Hispanics suffer the most over time is warranted. For those born outside
of the United States, this maybe attributable to self-selection of healthier individuals into
migration, but does not explain the initial advantage and deterioration for those born in the
country.

The initial resilience in the face of neighborhood and housing disorder points to some
form of minority adaptation in the face of stressors, the reasons of which should be further
investigated in future work. However, the fact that this initial resistance to the effects of
neighborhood and housing disorder fades over time underscores the point that disorder needs to
be understood as a cumulative life course process. This is not to say that certain groups are
immune to the health consequences of this disorder, but in the face of similar conditions, there is
evidence for some degree of health selection. Asian groups not only show a health advantage,
but also healthier aging and greater resilience in the face of disorder. The fact that this minority
group has seemingly disparate outcomes and trajectories when compare to the other minority
groups, is worth assessing further. When talking about the burden of discrimination and legal

violence contributing to stress and worse aging trajectories among black and Hispanic
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individuals, whether born inside or outside the United States, it is curious why this does not
extend to Asians living in the US.

Physical and cognitive decline does not happen linearly. As such, the effects of
neighborhood disorder over the life course and housing disorder over the life course are not
constant. Inflection points within each of the aging trajectories show where neighborhood and
housing disorder serve to accelerate the pace of age-related health decline the most. This could
inform targeted interventions for improving neighborhood and housing in the life course. For
groups in which neighborhood and housing disorder takes hold later on, this could be indicative
of the need to seek alternative housing arrangements, or focus on improving care networks and
conditions.

This study is an important step into examining how disorder in the location where a
person conducts activities of daily living intersects with race, citizenship, and legal status to
shape trajectories of aging. This traces the origins of this process to early adulthood while also
establishing that these patterns need to be understood differently when exploring physical decline
and cognitive decline. The processes of meso-level exposures intersected with race-ethnicity,
citizenship, and household legal status and varying over time provides evidence for many of the
main ideas surrounding differential trajectories in aging over the life course. For these reasons,

this paper is an important expansion in how to study aging.
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2.9. FIGURES
Figure 2.1 Trajectories of Age-Related Cognitive Decline By Race-Ethnicity Citizenship
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Figure 2.2 Trajectories of Age-Related Physical Decline By Race-Ethnicity Citizenship
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Figure 2.7 Trajectories of Age-Related Cognitive Decline By Race-Ethnicity Household Legal
Status
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Note: Predicted probability refers to the likelihood of experiencing age-related cognitive decline
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2.10. TABLES

Table 2.1 Loadings for Neighborhood and Housing Principal Components Used in
Multilevel Models

Neighborhood Principal Component Loading
Excessive Traffic/Street Noise .8234
Trash Buildup 4318
Stay Home for Safety Concerns 2736
Neighborhood Unsafe From Crime 2461
Housing Principal Component Loading
Cracks in the Ceiling or Walls 5434
Holes in the Floor .1562
Problem with Pests .7356
Gas or Plumbing Issues 3731

Table 2.2. Unweighted Descriptive Statistics from the Survey on Income and Program
Participation (2014-2018) (N= 140,832 Person Years)

Variable N Percentage
Race-Ethnicity-Citizenship

White US-Born Citizen 92,208 65.47
Asian Foreign-Born Citizen 3,399 241
Asian Non-Citizen 1,690 1.20
Asian US-Born Citizen 796 0.57
Black Foreign-Born Citizen 1,206 0.86
Black Non-Citizen 459 0.33
Black US-Born Citizen 17,315 12.29
Hispanic Foreign-Born Citizen 4,747 3.37
Hispanic Non-Citizen 6,376 453
Hispanic US-Born Citizen 8,246 5.86
White Foreign-Born Citizen 3,342 2.37
White Non-Citizen 1,048 0.74
Race-Ethnicity-HH Legal Status

White US-Citizen 93,945 66.71
Asian Mixed-Status 1,913 1.36
Asian Non-Citizen 771 0.55
Asian US-Citizen 3,201 2.27
Black Mixed-Status 840 0.60
Black Non-Citizen 127 0.09
Black US-Citizen 18,013 12.79
Hispanic Mixed-Status 6,611 4.69
Hispanic Non-Citizen 2,815 2.00
Hispanic US-Citizen 9,943 7.06
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White Mixed-Status
White Non-Citizen
Marital Status
Married

Not Married
Education

No 4 Year Degree
4 Year Degree
TOTAL

Does R Have Difficulty... (1=yes)
Walking or Climbing Stairs
Concentrating, remembering

Are/ls there a Problem with...(1=yes)
Cracks in Walls/Ceiling

Holes in the Floor

Pest Problem

Plumbing Problems

Trash Build-Up

Traffic/Street Noise

Crime

Ever stayed home (safety concerns)
Age

2,292 1.63
361 0.26
80,214 57.14
60,168 42.86
99,615 70.96
40,767 29.04
140,382

Proportion Std. Dev.
.1006 .3008
1590 .3656
0719 .2583
0171 1295
.0944 .2924
.0579 .2336
.0699 .2550
1292 .3354
.0514 .2208
.0488 .2154
52.74 16.51

Source: Survey on Income and Program Participation 2014 Data
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Table 2.5 Multilevel Linear Mixed Effects Models Measuring the Probability of Experiencing
Age-Related Cognitive Decline over Time by Race- Ethnicity-Citizenship (Standard Errors in
Parentheses)

Model a Model b Model ¢
Asian Foreign-Born Citizen -0.022 -0.020 -0.020
(0.017) (0.017) (0.017)
Asian Non-Citizen -0.026 -0.027+ -0.027+
(0.016) (0.016) (0.016)
Asian US-Born Citizen -0.033 -0.030 -0.031
(0.022) (0.021) (0.022)
Black Foreign-Born Citizen -0.046+ -0.042+ -0.040
(0.026) (0.025) (0.026)
Black Non-Citizen -0.065* -0.064* -0.065*
(0.031) (0.031) (0.031)
Black US-Born Citizen -0.046***  -0.046***  -0.044***
(0.007) (0.007) (0.007)
Hispanic Foreign-Born Citizen -0.054***  -0.052***  -0.052***
(0.015) (0.015) (0.015)
Hispanic Non-Citizen -0.091***  -0.087***  -0.088***
(0.010) (0.010) (0.010)
Hispanic US-Born Citizen -0.040***  -0.043***  -0.039***
(0.008) (0.008) (0.008)
White Foreign-Born Citizen -0.022 -0.021 -0.022
(0.019) (0.018) (0.019)
White Non-Citizen 0.014 0.015 0.017
(0.023) (0.023) (0.023)
Age 25-59 -0.007 0.003 0.002
(0.011) (0.011) (0.0112)
Age 60-70 0.223***  (0.238***  (.239***
(0.018) (0.018) (0.018)
Age >70 0.255***  0.267***  0.269***
(0.015) (0.015) (0.015)
Asian Foreign-Born Citizen x Age 25-59 0.006 0.003 0.015
(0.031) (0.031) (0.031)
Asian Non-Citizen x Age 25-59 -0.026 -0.025 -0.001
(0.057) (0.056) (0.059)
Asian US-Born Citizen x Age 25-59 -0.044 -0.052 -0.042
(0.078) (0.077) (0.078)
Black Foreign-Born Citizen x Age 25-59 0.053 0.049 0.055
(0.056) (0.055) (0.056)
Black Non-Citizen x Age 25-59 0.013 0.008 -0.047
(0.106) (0.105) (0.109)
Black US-Born Citizen x Age 25-59 0.063***  0.054***  0.049**
(0.015) (0.015) (0.015)
Hispanic Foreign-Born Citizen x Age 25-59 0.097***  0.092***  (0.091***
(0.027) (0.026) (0.026)
Hispanic Non-Citizen x Age 25-59 0.118***  0.114***  0.106***
(0.032) (0.032) (0.032)
Hispanic US-Born Citizen x Age 25-59 0.064** 0.061** 0.056*
(0.024) (0.024) (0.024)
White Foreign-Born Citizen x Age 25-59 0.025 0.021 0.027
(0.029) (0.029) (0.029)
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White Non-Citizen x Age 25-59

Asian Foreign-Born Citizen x Age 60-70
Asian Non-Citizen x Age 60-70

Asian US-Born Citizen x Age 60-70
Black Foreign-Born Citizen x Age 60-70
Black Non-Citizen x Age 60-70

Black US-Born Citizen x Age 60-70
Hispanic Foreign-Born Citizen x Age 60-70
Hispanic Non-Citizen x Age 60-70
Hispanic US-Born Citizen x Age 60-70
White Foreign-Born Citizen x Age 60-70
White Non-Citizen x Age 60-70

Asian Foreign-Born Citizen x Age >70
Asian Non-Citizen x Age >70

Asian US-Born Citizen x Age >70

Black Foreign-Born Citizen x Age >70
Black Non-Citizen x Age >70

Black US-Born Citizen x Age >70
Hispanic Foreign-Born Citizen x Age >70
Hispanic Non-Citizen x Age >70
Hispanic US-Born Citizen x Age >70
White Foreign-Born Citizen x Age >70
White Non-Citizen x Age >70
Neighborhood PC

Housing PC

Asian Foreign-Born Citizen x Neighborhood PC

Model a

0.071
(0.059)
-0.013
(0.056)
0.038
(0.092)
-0.023
(0.088)
-0.029
(0.101)
0.431+
(0.262)
0.083%**
(0.025)
0.061
(0.050)
0.107*
(0.053)
0.182%**
(0.033)
0.033
(0.052)
-0.104
(0.089)
0.034
(0.056)
0.185
(0.134)
-0.004
(0.099)
-0.060
(0.123)
0.684+
(0.405)
0.003
(0.027)
0.134*
(0.052)
0.228**
(0.076)
0.169%**
(0.041)
0.041
(0.039)
0.068
(0.106)

Model b

0.072
(0.058)
-0.023
(0.055)
0.033
(0.092)
-0.039
(0.088)
-0.044
(0.100)
0.435+
(0.260)
0.072%*
(0.025)
0.052
(0.049)
0.097+
(0.053)
0.178%**
(0.033)
0.031
(0.052)
-0.114
(0.089)
0.029
(0.056)
0.183
(0.132)
-0.010
(0.098)
-0.062
(0.122)
0.708+
(0.403)
-0.004
(0.027)
0.130*
(0.052)
0.222%*
(0.075)
0.166%**
(0.040)
0.042
(0.039)
0.067
(0.105)
0.048%**
(0.003)
0.078%**
(0.003)
-0.045%*
(0.015)

Model ¢

0.086
(0.060)
-0.027
(0.056)
-0.037
(0.157)
-0.031
(0.089)
-0.059
(0.105)
0.399
(0.273)
0.067**
(0.025)
0.050
(0.049)
0.101+
(0.053)
0.168***
(0.033)
0.030
(0.052)
-0.179
(0.109)
0.023
(0.056)
0.063
(0.249)
-0.009
(0.100)
-0.082
(0.131)
0.656
(0.425)
-0.003
(0.027)
0.125*
(0.052)
0.226**
(0.076)
0.165***
(0.041)
0.040
(0.040)
-0.037
(0.145)
0.005
(0.007)
0.062***
(0.008)
0.017
(0.046)

122



Model a
Asian Non-Citizen x Neighborhood PC

Asian US-Born Citizen x Neighborhood PC
Black Foreign-Born Citizen x Neighborhood PC
Black Non-Citizen x Neighborhood PC

Black US-Born Citizen x Neighborhood PC
Hispanic Foreign-Born Citizen x Neighborhood PC
Hispanic Non-Citizen x Neighborhood PC
Hispanic US-Born Citizen x Neighborhood PC
White Foreign-Born Citizen x Neighborhood PC
White Non-Citizen x Neighborhood PC

Asian Foreign-Born Citizen x Housing PC
Asian Non-Citizen x Housing PC

Asian US-Born Citizen x Housing PC

Black Foreign-Born Citizen x Housing PC
Black Non-Citizen x Housing PC

Black US-Born Citizen x Housing PC

Hispanic Foreign-Born Citizen x Housing PC
Hispanic Non-Citizen x Housing PC

Hispanic US-Born Citizen x Housing PC

White Foreign-Born Citizen x Housing PC
White Non-Citizen x Housing PC

Age 25-59:Neighborhood PC

Age 60-70 x Neighborhood PC

Age >70 x Neighborhood PC

Age 25-59:Housing PC

Age 60-70 x Housing PC

Model b

-0.033
(0.021)
-0.098**
(0.031)
-0.055*
(0.023)
-0.065*
(0.032)
-0.018**
(0.006)
-0.028**
(0.011)
-0.039***
(0.008)
-0.001
(0.008)
-0.029+
(0.016)
-0.080**
(0.025)
-0.030+
(0.018)
-0.078**
(0.025)
0.007
(0.036)
-0.017
(0.026)
-0.043
(0.034)
-0.021%**
(0.006)
-0.059***
(0.012)
-0.056***
(0.009)
-0.030***
(0.009)
0.000
(0.018)
-0.054+
(0.029)

Model ¢

-0.004
(0.048)
-0.040
(0.058)
0.034
(0.073)
-0.002
(0.086)
0.013
(0.015)
0.037
(0.036)
0.015
(0.021)
0.023
(0.017)
0.011
(0.044)
-0.019
(0.056)
-0.036
(0.052)
-0.056
(0.054)
-0.050
(0.064)
-0.019
(0.090)
-0.019
(0.094)
-0.037*
(0.017)
-0.049
(0.038)
-0.037
(0.023)
-0.053**
(0.018)
-0.055
(0.057)
-0.023
(0.072)
0.003
(0.012)
0.130%**
(0.022)
0.037*
(0.018)
-0.044**
(0.013)
0.059%
(0.023)
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Model a Model b

Age >70 x Housing PC

Asian Foreign-Born Citizen x Age 25-59 x Neighborhood PC
Asian Non-Citizen x Age 25-59 x Neighborhood PC

Asian US-Born Citizen x Age 25-59 x Neighborhood PC
Black Foreign-Born Citizen x Age 25-59 x Neighborhood PC
Black Non-Citizen x Age 25-59 x Neighborhood PC

Black US-Born Citizen x Age 25-59 x Neighborhood PC
Hispanic Foreign-Born Citizen x Age 25-59 x Neighborhood PC
Hispanic Non-Citizen x Age 25-59 x Neighborhood PC
Hispanic US-Born Citizen x Age 25-59 x Neighborhood PC
White Foreign-Born Citizen x Age 25-59 x Neighborhood PC
White Non-Citizen x Age 25-59 x Neighborhood PC

Asian Foreign-Born Citizen x Age 60-70 x Neighborhood PC
Asian Non-Citizen x Age 60-70 x Neighborhood PC

Asian US-Born Citizen x Age 60-70 x Neighborhood PC
Black Foreign-Born Citizen x Age 60-70 x Neighborhood PC
Black Non-Citizen x Age 60-70 x Neighborhood PC

Black US-Born Citizen x Age 60-70 x Neighborhood PC
Hispanic Foreign-Born Citizen x Age 60-70 x Neighborhood PC
Hispanic Non-Citizen x Age 60-70 x Neighborhood PC
Hispanic US-Born Citizen x Age 60-70 x Neighborhood PC
White Foreign-Born Citizen x Age 60-70 x Neighborhood PC
White Non-Citizen x Age 60-70 x Neighborhood PC

Asian Foreign-Born Citizen x Age >70 x Neighborhood PC
Asian Non-Citizen x Age >70 x Neighborhood PC

Asian US-Born Citizen x Age >70 x Neighborhood PC

Model ¢

0.007
(0.020)
-0.038
(0.065)
0.176
(0.167)
0.166
(0.192)
-0.175+
(0.096)
0.120
(0.170)
0.064*
(0.025)
0.088+
(0.049)
-0.029
(0.056)
0.099%
(0.041)
-0.009
(0.068)
-0.093
(0.138)
-0.185
(0.128)
-0.163
(0.381)
-0.362
(0.222)
-0.013
(0.213)
-1.393**
(0.508)
-0.110*
(0.045)
-0.203+
(0.110)
-0.119
(0.101)
-0.078
(0.064)
-0.074
(0.126)
-0.039
(0.230)
-0.080
(0.094)
-0.184
(0.587)
-0.484*
(0.198)
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Model a Model b
Black Foreign-Born Citizen x Age >70 x Neighborhood PC

Black Non-Citizen x Age >70 x Neighborhood PC

Black US-Born Citizen x Age >70 x Neighborhood PC
Hispanic Foreign-Born Citizen x Age >70 x Neighborhood PC
Hispanic Non-Citizen x Age >70 x Neighborhood PC
Hispanic US-Born Citizen x Age >70 x Neighborhood PC
White Foreign-Born Citizen x Age >70 x Neighborhood PC
White Non-Citizen x Age >70 x Neighborhood PC

Asian Foreign-Born Citizen x Age 25-59 x Housing PC
Asian Non-Citizen x Age 25-59 x Housing PC

Asian US-Born Citizen x Age 25-59 x Housing PC

Black Foreign-Born Citizen x Age 25-59 x Housing PC
Black Non-Citizen x Age 25-59 x Housing PC

Black US-Born Citizen x Age 25-59 x Housing PC
Hispanic Foreign-Born Citizen x Age 25-59 x Housing PC
Hispanic Non-Citizen x Age 25-59 x Housing PC
Hispanic US-Born Citizen x Age 25-59 x Housing PC
White Foreign-Born Citizen x Age 25-59 x Housing PC
White Non-Citizen x Age 25-59 x Housing PC

Asian Foreign-Born Citizen x Age 60-70 x Housing PC
Asian Non-Citizen x Age 60-70 x Housing PC

Asian US-Born Citizen x Age 60-70 x Housing PC

Black Foreign-Born Citizen x Age 60-70 x Housing PC
Black Non-Citizen x Age 60-70 x Housing PC

Black US-Born Citizen x Age 60-70 x Housing PC

Hispanic Foreign-Born Citizen x Age 60-70 x Housing PC

Model ¢

0.330+
(0.195)
-2.118%*
(0.714)
-0.029
(0.039)
-0.041
(0.101)
0.039
(0.138)
-0.031
(0.072)
0.076
(0.087)
0.218
(0.278)
0.243**
(0.085)
0.165
(0.198)
-0.100
(0.215)
0.323*
(0.134)
0.564**
(0.198)
0.064*
(0.028)
0.073
(0.055)
0.211%**
(0.054)
0.084+
(0.048)
0.144+
(0.080)
0.136
(0.192)
-0.099
(0.157)
-0.591
(0.941)
0.609*
(0.245)
-0.283
(0.395)
-1.994*
(0.837)
0.001
(0.050)
-0.186
(0.127)
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Hispanic Non-Citizen x Age 60-70 x Housing PC
Hispanic US-Born Citizen x Age 60-70 x Housing PC
White Foreign-Born Citizen x Age 60-70 x Housing PC
White Non-Citizen x Age 60-70 x Housing PC

Asian Foreign-Born Citizen x Age >70 x Housing PC
Asian Non-Citizen x Age >70 x Housing PC

Asian US-Born Citizen x Age >70 x Housing PC
Black Foreign-Born Citizen x Age >70 x Housing PC
Black Non-Citizen x Age >70 x Housing PC

Black US-Born Citizen x Age >70 x Housing PC
Hispanic Foreign-Born Citizen x Age >70 x Housing PC
Hispanic Non-Citizen x Age >70 x Housing PC
Hispanic US-Born Citizen x Age >70 x Housing PC
White Foreign-Born Citizen x Age >70 x Housing PC
White Non-Citizen x Age >70 x Housing PC

Random Effects

Level 1 SD (Within-Person)

Level 2 SD (Rate of Change)

Level 2 SD - Initial Status

Covariance

BIC

N
+p<0.1,*p<0.05 **p<0.01, ***p<0.001

Model a

0.121
0.004
0.218
0.227
25552.8
140832

All models include fixed effects for education, marital status, gender, and cohort

Model b

0.120
0.004
0.218
0.176
244170
140832

Model ¢

-0.111
(0.084)
0.115+
(0.066)
0.077
(0.156)
-0.590
(0.557)
-0.117
(0.141)
-0.902
(1.533)
0.822***
(0.233)
-0.433
(0.500)
-3.200*
(1.263)
-0.047
(0.043)
-0.265*
(0.128)
-0.102
(0.097)
0.092
(0.072)
-0.046
(0.108)
-0.866
(0.819)

0.120
0.004
0.218
0.162
25268.0
140832
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Table 2.6 Multilevel Linear Mixed Effects Models Measuring the Probability of Experiencing
Age-Related Physical Decline over Time by Race- Ethnicity-Citizenship (Standard Errors in

Parentheses)

Asian Foreign-Born Citizen

Asian Non-Citizen

Asian US-Born Citizen

Black Foreign-Born Citizen

Black Non-Citizen

Black US-Born Citizen

Hispanic Foreign-Born Citizen

Hispanic Non-Citizen

Hispanic US-Born Citizen

White Foreign-Born Citizen

White Non-Citizen

Age 25-70

Age >70

Asian Foreign-Born Citizen x Age 25-70
Asian Non-Citizen x Age 25-70

Asian US-Born Citizen x Age 25-70
Black Foreign-Born Citizen x Age 25-70
Black Non-Citizen x Age 25-70

Black US-Born Citizen x Age 25-70

Hispanic Foreign-Born Citizen x Age 25-70

Hispanic Non-Citizen x Age 25-70
Hispanic US-Born Citizen x Age 25-70
White Foreign-Born Citizen x Age 25-70

White Non-Citizen x Age 25-70

Model a

0.014
(0.014)
0.018
(0.013)
-0.014
(0.017)
0.012
(0.021)
-0.026
(0.027)
-0.044%**
(0.006)
-0.032%*
(0.012)
-0.064%**
(0.008)
-0.027***
(0.006)
-0.004
(0.015)
0.007
(0.019)
0.552%**
(0.019)
0.536%**
(0.020)
-0.128**
(0.042)
-0.282%**
(0.071)
-0.157+
(0.085)
-0.050
(0.073)
0.067
(0.124)
0.211%**
(0.020)
0.003
(0.036)
0.008
(0.040)
0.133%**
(0.028)
-0.065
(0.040)
-0.161*
(0.067)

Model b

0.015
(0.014)
0.017
(0.013)
-0.013
(0.017)
0.014
(0.021)
-0.024
(0.027)
-0.045%**
(0.006)
-0.030*
(0.012)
-0.060***
(0.008)
-0.028***
(0.006)
-0.003
(0.015)
0.007
(0.019)
0.567***
(0.019)
0.546%**
(0.020)
-0.137***
(0.041)
-0.283***
(0.071)
-0.170*
(0.084)
-0.060
(0.073)
0.057
(0.124)
0.198%**
(0.020)
-0.005
(0.036)
-0.001
(0.040)
0.129%**
(0.028)
-0.069+
(0.040)
-0.162*
(0.067)

Model ¢

0.011
(0.014)
0.017
(0.014)
-0.014
(0.017)
0.015
(0.021)
-0.018
(0.027)
-0.044***
(0.006)
-0.030*
(0.012)
-0.060***
(0.008)
-0.025%**
(0.006)
-0.007
(0.015)
0.009
(0.019)
0.567***
(0.019)
0.547***
(0.020)
-0.127**
(0.042)
-0.270%**
(0.078)
-0.150+
(0.085)
-0.061
(0.072)
0.065
(0.125)
0.186***
(0.020)
-0.007
(0.036)
-0.010
(0.040)
0.117***
(0.028)
-0.067+
(0.040)
-0.126+
(0.068)
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Model a

Asian Foreign-Born Citizen x Age >70 0.050
(0.060)
Asian Non-Citizen x Age >70 -0.146
(0.120)
Asian US-Born Citizen x Age >70 -0.178
(0.124)
Black Foreign-Born Citizen x Age >70 0.221+
(0.116)
Black Non-Citizen x Age >70 0.073
(0.220)
Black US-Born Citizen x Age >70 0.013
(0.030)
Hispanic Foreign-Born Citizen x Age >70 0.128*
(0.053)
Hispanic Non-Citizen x Age >70 0.120+
(0.066)
Hispanic US-Born Citizen x Age >70 0.061
(0.045)
White Foreign-Born Citizen x Age >70 0.015
(0.048)
White Non-Citizen x Age >70 -0.008
(0.102)

Neighborhood PC

Housing PC

Asian Foreign-Born Citizen x Neighborhood PC
Asian Non-Citizen x Neighborhood PC

Asian US-Born Citizen x Neighborhood PC
Black Foreign-Born Citizen x Neighborhood PC
Black Non-Citizen x Neighborhood PC

Black US-Born Citizen x Neighborhood PC
Hispanic Foreign-Born Citizen x Neighborhood PC
Hispanic Non-Citizen x Neighborhood PC
Hispanic US-Born Citizen x Neighborhood PC
White Foreign-Born Citizen x Neighborhood PC
White Non-Citizen x Neighborhood PC

Asian Foreign-Born Citizen x Housing PC

Asian Non-Citizen x Housing PC

Model b

0.049
(0.060)
-0.140
(0.119)
-0.184
(0.123)
0.224+
(0.115)
0.083
(0.219)
0.007
(0.030)
0.126*
(0.053)
0.118+
(0.066)
0.061
(0.045)
0.014
(0.047)
-0.002
(0.101)
0.050%**
(0.003)
0.061***
(0.003)
-0.049**
(0.016)
-0.057**
(0.022)
-0.038
(0.031)
-0.038
(0.024)
-0.066*
(0.033)
-0.005
(0.006)
-0.038***
(0.011)
-0.040***
(0.009)
-0.031***
(0.008)
-0.027+
(0.016)
-0.042
(0.026)
-0.036+
(0.019)
-0.047+
(0.025)

Model ¢

0.047
(0.060)
-0.122
(0.135)
-0.170
(0.125)
0.230*
(0.116)
0.126
(0.219)
-0.001
(0.030)
0.126*
(0.053)
0.114+
(0.066)
0.063
(0.045)
-0.002
(0.048)
0.077
(0.107)
0.000
(0.006)
0.017**
(0.007)
-0.040
(0.040)
-0.027
(0.043)
-0.016
(0.050)
0.026
(0.063)
0.078
(0.077)
0.035**
(0.013)
0.005
(0.031)
0.018
(0.018)
0.003
(0.015)
-0.002
(0.036)
-0.014
(0.049)
-0.039
(0.046)
0.001
(0.051)
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Model a Model b Model ¢

Asian US-Born Citizen x Housing PC -0.042 -0.049
(0.036) (0.057)
Black Foreign-Born Citizen x Housing PC -0.057* -0.033
(0.027) (0.080)
Black Non-Citizen x Housing PC -0.022 -0.089
(0.035) (0.084)
Black US-Born Citizen x Housing PC -0.016* -0.013
(0.007) (0.015)
Hispanic Foreign-Born Citizen x Housing PC -0.016 -0.034
(0.013) (0.034)
Hispanic Non-Citizen x Housing PC -0.047***  -0.044*
(0.009) (0.020)
Hispanic US-Born Citizen x Housing PC -0.013 -0.022
(0.009) (0.016)
White Foreign-Born Citizen x Housing PC -0.012 -0.098*
(0.019) (0.049)
White Non-Citizen x Housing PC -0.036 -0.022
(0.030) (0.064)
Age 25-70 x Neighborhood PC 0.147***
(0.016)
Age >70 x Neighborhood PC 0.000
(0.018)
Age 25-70 x Housing PC 0.104***
(0.017)
Age >70 x Housing PC -0.074***
(0.020)
Asian Foreign-Born Citizen x Age 25-70 x Neighborhood PC -0.035
(0.095)
Asian Non-Citizen x Age 25-70 x Neighborhood PC -0.185
(0.202)
Asian US-Born Citizen x Age 25-70 x Neighborhood PC 0.091
(0.198)
Black Foreign-Born Citizen x Age 25-70 x Neighborhood PC -0.187
(0.150)
Black Non-Citizen x Age 25-70 x Neighborhood PC -0.584**
(0.205)
Black US-Born Citizen x Age 25-70 x Neighborhood PC -0.081*
(0.032)
Hispanic Foreign-Born Citizen x Age 25-70 x Neighborhood PC -0.107
(0.071)
Hispanic Non-Citizen x Age 25-70 x Neighborhood PC -0.033
(0.064)
Hispanic US-Born Citizen x Age 25-70 x Neighborhood PC -0.058
(0.046)
White Foreign-Born Citizen x Age 25-70 x Neighborhood PC -0.032
(0.090)
White Non-Citizen x Age 25-70 x Neighborhood PC 0.118
(0.161)
Asian Foreign-Born Citizen x Age >70 x Neighborhood PC -0.005
(0.090)
Asian Non-Citizen x Age >70 x Neighborhood PC -0.205
(0.370)
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Model a Model b
Asian US-Born Citizen x Age >70 x Neighborhood PC

Black Foreign-Born Citizen x Age >70 x Neighborhood PC
Black Non-Citizen x Age >70 x Neighborhood PC

Black US-Born Citizen x Age >70 x Neighborhood PC
Hispanic Foreign-Born Citizen x Age >70 x Neighborhood PC
Hispanic Non-Citizen x Age >70 x Neighborhood PC
Hispanic US-Born Citizen x Age >70 x Neighborhood PC
White Foreign-Born Citizen x Age >70 x Neighborhood PC
White Non-Citizen x Age >70 x Neighborhood PC

Asian Foreign-Born Citizen x Age 25-70 x Housing PC
Asian Non-Citizen x Age 25-70 x Housing PC

Asian US-Born Citizen x Age 25-70 x Housing PC

Black Foreign-Born Citizen x Age 25-70 x Housing PC
Black Non-Citizen x Age 25-70 x Housing PC

Black US-Born Citizen x Age 25-70 x Housing PC
Hispanic Foreign-Born Citizen x Age 25-70 x Housing PC
Hispanic Non-Citizen x Age 25-70 x Housing PC

Hispanic US-Born Citizen x Age 25-70 x Housing PC
White Foreign-Born Citizen x Age 25-70 x Housing PC
White Non-Citizen x Age 25-70 x Housing PC

Asian Foreign-Born Citizen x Age >70 x Housing PC
Asian Non-Citizen x Age >70 x Housing PC

Asian US-Born Citizen x Age >70 x Housing PC

Black Foreign-Born Citizen x Age >70 x Housing PC
Black Non-Citizen x Age >70 x Housing PC

Black US-Born Citizen x Age >70 x Housing PC

Model ¢

0.174
(0.219)
-0.027
(0.183)
-0.270
(0.381)
0.090%
(0.038)
0.042
(0.085)
0.245*
(0.102)
0.057
(0.066)
0.108
(0.090)
0.382
(0.261)
0.045
(0.110)
0.134
(0.273)
0.130
(0.208)
0.301+
(0.183)
0.525%
(0.224)
-0.002
(0.036)
0.103
(0.078)
-0.032
(0.061)
0.086+
(0.050)
0.129
(0.114)
0.246
(0.205)
0.122
(0.120)
0.493
(0.527)
0.035
(0.259)
0.770%*
(0.282)
0.587
(0.470)
0.033
(0.042)
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Model a
Hispanic Foreign-Born Citizen x Age >70 x Housing PC

Hispanic Non-Citizen x Age >70 x Housing PC
Hispanic US-Born Citizen x Age >70 x Housing PC
White Foreign-Born Citizen x Age >70 x Housing PC
White Non-Citizen x Age >70 x Housing PC

Random Effects

Level 1 SD (Within-Person) 0.019
Level 2 SD (Rate of Change) 0.007
Level 2 SD - Initial Status 0.233
Covariance 0.824
BIC 48527.3
N 140832

+p<0.1,*p<0.05 **p<0.01, ***p<0.001
All models include fixed effects for education, marital status, gender, and cohort

Model b

0.015
0.007
0.233
0.827
47836.2

140832

Model ¢

0.174+
(0.100)
-0.065
(0.085)
0.049
(0.068)
-0.230*
(0.106)
0.563
(0.381)

0.015
0.007
0.233
0.822
48199.6

140832
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Table 2.7 Multilevel Linear Mixed Effects Models Measuring the Probability of Experiencing
Age-Related Cognitive Decline over Time by Race- Ethnicity-Household Legal Status(Standard
Errors in Parentheses)

Model a Model b Model ¢
Asian Mixed-Status -0.036* -0.036* -0.037*
(0.017) (0.017) (0.017)
Asian Non-Citizen -0.019 -0.020 -0.026
(0.024) (0.024) (0.024)
Asian US-Citizen -0.024 -0.020 -0.021
(0.016) (0.016) (0.016)
Black Mixed-Status -0.015 -0.013 -0.014
(0.024) (0.024) (0.024)
Black Non-Citizen -0.026 -0.029 -0.035
(0.069) (0.069) (0.073)
Black US-Citizen -0.048***  -0.049***  -0.047***
(0.007) (0.007) (0.007)
Hispanic Mixed-Status -0.062*** -0.060*** -0.061***
(0.010) (0.010) (0.010)
Hispanic Non-Citizen -0.101***  -0.096***  -0.098***
(0.014) (0.014) (0.014)
Hispanic US-Citizen -0.033***  -0.035***  -0.033***
(0.008) (0.008) (0.008)
White Mixed-Status -0.005 -0.004 -0.002
(0.015) (0.015) (0.015)
White Non-Citizen 0.007 0.003 0.005
(0.046) (0.045) (0.046)
Age 25-59 -0.004 0.006 0.005
(0.011) (0.011) (0.011)
Age 60-70 0.224%*** 0.239*** 0.241***
(0.018) (0.018) (0.018)
Age >70 0.253*** 0.265*** 0.269***
(0.015) (0.015) (0.015)
Asian Mixed-Status x Age 25-59 -0.041 -0.043 -0.041
(0.048) (0.048) (0.048)
Asian Non-Citizen x Age 25-59 0.030 0.044 -0.013
(0.186) (0.184) (0.192)
Asian US-Citizen x Age 25-59 0.015 0.012 0.022
(0.032) (0.032) (0.032)
Black Mixed-Status x Age 25-59 0.056 0.052 0.041
(0.085) (0.084) (0.086)
Black Non-Citizen x Age 25-59 0.302 0.287 0.259
(0.265) (0.262) (0.284)
Black US-Citizen x Age 25-59 0.060*** 0.052*** 0.047**
(0.015) (0.015) (0.015)
Hispanic Mixed-Status x Age 25-59 0.122*** 0.117*** 0.109***
(0.031) (0.031) (0.031)
Hispanic Non-Citizen x Age 25-59 0.161** 0.157** 0.119*
(0.055) (0.054) (0.056)
Hispanic US-Citizen x Age 25-59 0.047* 0.043* 0.040*
(0.020) (0.020) (0.020)
White Mixed-Status x Age 25-59 -0.016 -0.029 -0.024
(0.045) (0.045) (0.045)
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White Non-Citizen x Age 25-59
Asian Mixed-Status x Age 60-70
Asian Non-Citizen x Age 60-70
Asian US-Citizen x Age 60-70
Black Mixed-Status x Age 60-70
Black Non-Citizen x Age 60-70
Black US-Citizen x Age 60-70
Hispanic Mixed-Status x Age 60-70
Hispanic Non-Citizen x Age 60-70
Hispanic US-Citizen x Age 60-70
White Mixed-Status x Age 60-70
White Non-Citizen x Age 60-70
Asian Mixed-Status x Age >70
Asian Non-Citizen x Age >70
Asian US-Citizen x Age >70
Black Mixed-Status x Age >70
Black Non-Citizen x Age >70
Black US-Citizen x Age >70
Hispanic Mixed-Status x Age >70
Hispanic Non-Citizen x Age >70
Hispanic US-Citizen x Age >70
White Mixed-Status x Age >70
White Non-Citizen x Age >70
Neighborhood PC

Housing PC

Asian Mixed-Status x Neighborhood PC

Model a

-0.049
(0.109)
0.021
(0.075)
-0.758
(0.784)
-0.008
(0.052)
-0.071
(0.185)
-1.599
(1.308)
0.089%**
(0.025)
-0.012
(0.049)
0.278**
(0.103)
0.143%**
(0.031)
0.109+
(0.063)
-0.023
(0.167)
0.105
(0.097)
-1.199
(1.318)
0.031
(0.053)
0.043
(0.285)
-2.563
(2.123)
0.005
(0.027)
0.059
(0.069)
0.495%*
(0.157)
0.174%%*
(0.035)
0.254%*
(0.078)
0.240
(0.195)

Model b

-0.052
(0.107)
0.013
(0.075)
-0.779
(0.775)
-0.021
(0.052)
-0.089
(0.183)
-1.662
(1.300)
0.078%*
(0.024)
-0.020
(0.049)
0.265%*
(0.102)
0.140%**
(0.031)
0.100
(0.062)
-0.026
(0.165)
0.101
(0.096)
-1.229
(1.303)
0.027
(0.053)
0.033
(0.282)
-2.652
(2.110)
-0.001
(0.026)
0.055
(0.069)
0.487**
(0.156)
0.172%%*
(0.035)
0.252%*
(0.078)
0.235
(0.193)
0.048%**
(0.003)
0.079%**
(0.003)
-0.032
(0.020)

Model ¢

-0.092
(0.119)
0.014
(0.075)
-0.691
(0.793)
-0.018
(0.053)
-0.129
(0.187)
5.232
(5.123)
0.073%*
(0.025)
-0.015
(0.049)
0.447%**
(0.118)
0.133%**
(0.031)
0.082
(0.063)
0.101
(0.365)
0.095
(0.098)
-1.094
(1.332)
0.031
(0.053)
-0.031
(0.289)
8.799
(8.508)
-0.001
(0.026)
0.059
(0.070)
0.793%**
(0.183)
0.171%%*
(0.035)
0.226%*
(0.079)
0.477
(0.579)
0.008
(0.007)
0.060%**
(0.008)
-0.006
(0.046)
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Model a Model b Model ¢

Asian Non-Citizen x Neighborhood PC -0.045 -0.051
(0.032) (0.071)
Asian US-Citizen x Neighborhood PC -0.059***  -0.018
(0.016) (0.042)
Black Mixed-Status x Neighborhood PC -0.067** -0.017
(0.025) (0.065)
Black Non-Citizen x Neighborhood PC -0.018 0.007
(0.052) (0.137)
Black US-Citizen x Neighborhood PC -0.018** 0.014
(0.006) (0.015)
Hispanic Mixed-Status x Neighborhood PC -0.038*** 0.034+
(0.009) (0.021)
Hispanic Non-Citizen x Neighborhood PC -0.037** -0.016
(0.012) (0.029)
Hispanic US-Citizen x Neighborhood PC -0.004 0.021
(0.007) (0.018)
White Mixed-Status x Neighborhood PC -0.062***  -0.075*
(0.016) (0.033)
White Non-Citizen x Neighborhood PC -0.024 0.092
(0.045) (0.122)
Asian Mixed-Status x Housing PC -0.074** -0.072
(0.023) (0.051)
Asian Non-Citizen x Housing PC -0.057 -0.081
(0.037) (0.084)
Asian US-Citizen x Housing PC -0.015 -0.019
(0.019) (0.048)
Black Mixed-Status x Housing PC -0.048+ -0.056
(0.026) (0.077)
Black Non-Citizen x Housing PC -0.053 0.042
(0.061) (0.164)
Black US-Citizen x Housing PC -0.020** -0.035*
(0.006) (0.017)
Hispanic Mixed-Status x Housing PC -0.054*** -0.050*
(0.009) (0.022)
Hispanic Non-Citizen x Housing PC -0.065*** -0.030
(0.013) (0.033)
Hispanic US-Citizen x Housing PC -0.030*** -0.048*
(0.008) (0.019)
White Mixed-Status x Housing PC -0.011 0.012
(0.018) (0.043)
White Non-Citizen x Housing PC -0.102+ -0.119
(0.056) (0.159)
Age 25-59:Neighborhood PC 0.003
(0.012)
Age 60-70 x Neighborhood PC 0.122***
(0.022)
Age >70 x Neighborhood PC 0.039*
(0.018)
Age 25-59:Housing PC -0.040**
(0.013)
Age 60-70 x Housing PC 0.062**
(0.023)
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Model a Model b
Age >70 x Housing PC

Asian Mixed-Status x Age 25-59 x Neighborhood PC
Asian Non-Citizen x Age 25-59 x Neighborhood PC
Asian US-Citizen x Age 25-59 x Neighborhood PC
Black Mixed-Status x Age 25-59 x Neighborhood PC
Black Non-Citizen x Age 25-59 x Neighborhood PC
Black US-Citizen x Age 25-59 x Neighborhood PC
Hispanic Mixed-Status x Age 25-59 x Neighborhood PC
Hispanic Non-Citizen x Age 25-59 x Neighborhood PC
Hispanic US-Citizen x Age 25-59 x Neighborhood PC
White Mixed-Status x Age 25-59 x Neighborhood PC
White Non-Citizen x Age 25-59 x Neighborhood PC
Asian Mixed-Status x Age 60-70 x Neighborhood PC
Asian Non-Citizen x Age 60-70 x Neighborhood PC
Asian US-Citizen x Age 60-70 x Neighborhood PC
Black Mixed-Status x Age 60-70 x Neighborhood PC
Black Non-Citizen x Age 60-70 x Neighborhood PC
Black US-Citizen x Age 60-70 x Neighborhood PC
Hispanic Mixed-Status x Age 60-70 x Neighborhood PC
Hispanic Non-Citizen x Age 60-70 x Neighborhood PC
Hispanic US-Citizen x Age 60-70 x Neighborhood PC
White Mixed-Status x Age 60-70 x Neighborhood PC
White Non-Citizen x Age 60-70 x Neighborhood PC
Asian Mixed-Status x Age >70 x Neighborhood PC
Asian Non-Citizen x Age >70 x Neighborhood PC

Asian US-Citizen x Age >70 x Neighborhood PC

Model ¢

0.007
(0.020)
0.092
(0.116)
-0.526
(0.514)
0.000
(0.068)
0.179
(0.140)
0.564
(0.483)
0.051*
(0.025)
0.049
(0.057)
0.018
(0.085)
0.084*
(0.035)
-0.095
(0.094)
0.031
(0.247)
-0.068
(0.202)
0.984
(1.446)
-0.166
(0.123)
-1.159%*
(0.407)
-9.145
(6.425)
-0.102*
(0.045)
-0.193+
(0.112)
-0.361*
(0.163)
-0.090
(0.060)
0.067
(0.140)
-0.256
(0.385)
-0.031
(0.258)
1.724
(2.397)
-0.136
(0.092)
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Model a Model b Model ¢

Black Mixed-Status x Age >70 x Neighborhood PC -1.793**
(0.600)
Black Non-Citizen x Age >70 x Neighborhood PC -15.254
(10.574)
Black US-Citizen x Age >70 x Neighborhood PC -0.016
(0.038)
Hispanic Mixed-Status x Age >70 x Neighborhood PC -0.006
(0.160)
Hispanic Non-Citizen x Age >70 x Neighborhood PC -0.577*
(0.227)
Hispanic US-Citizen x Age >70 x Neighborhood PC -0.025
(0.061)
White Mixed-Status x Age >70 x Neighborhood PC -0.031
(0.166)
White Non-Citizen x Age >70 x Neighborhood PC 0.090
(0.334)
Asian Mixed-Status x Age 25-59 x Housing PC 0.090
(0.135)
Asian Non-Citizen x Age 25-59 x Housing PC 0.188
(0.443)
Asian US-Citizen x Age 25-59 x Housing PC 0.182*
(0.087)
Black Mixed-Status x Age 25-59 x Housing PC 0.187
(0.134)
Black Non-Citizen x Age 25-59 x Housing PC 0.249
(0.588)
Black US-Citizen x Age 25-59 x Housing PC 0.071*
(0.028)
Hispanic Mixed-Status x Age 25-59 x Housing PC 0.136**
(0.052)
Hispanic Non-Citizen x Age 25-59 x Housing PC 0.167+
(0.089)
Hispanic US-Citizen x Age 25-59 x Housing PC 0.049
(0.041)
White Mixed-Status x Age 25-59 x Housing PC 0.000
(0.093)
White Non-Citizen x Age 25-59 x Housing PC -0.596
(0.492)
Asian Mixed-Status x Age 60-70 x Housing PC -0.350
(0.320)
Asian Non-Citizen x Age 60-70 x Housing PC -0.791
(2.664)
Asian US-Citizen x Age 60-70 x Housing PC 0.060
(0.146)
Black Mixed-Status x Age 60-70 x Housing PC -0.402
(0.398)
Black Non-Citizen x Age 60-70 x Housing PC -5.952
(4.255)
Black US-Citizen x Age 60-70 x Housing PC -0.004
(0.050)
Hispanic Mixed-Status x Age 60-70 x Housing PC -0.077
(0.083)
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Hispanic Non-Citizen x Age 60-70 x Housing PC

Hispanic US-Citizen x Age 60-70 x Housing PC
White Mixed-Status x Age 60-70 x Housing PC
White Non-Citizen x Age 60-70 x Housing PC
Asian Mixed-Status x Age >70 x Housing PC
Asian Non-Citizen x Age >70 x Housing PC
Asian US-Citizen x Age >70 x Housing PC
Black Mixed-Status x Age >70 x Housing PC
Black Non-Citizen x Age >70 x Housing PC
Black US-Citizen x Age >70 x Housing PC
Hispanic Mixed-Status x Age >70 x Housing PC
Hispanic Non-Citizen x Age >70 x Housing PC
Hispanic US-Citizen x Age >70 x Housing PC
White Mixed-Status x Age >70 x Housing PC
White Non-Citizen x Age >70 x Housing PC
Random Effects

Level 1 SD (Within-Person)

Level 2 SD (Rate of Change)

Level 2 SD (Initial Status)

Covariance

BIC

N
+p<0.1,*p<0.05 **p<0.01, ***p<0.001

All models include fixed effects for education, marital status, gender, and cohort

Model a

0.122
0.004
0.218
0.230
25557.1
140832

Model b

0.120
0.004
0.218
0.181
24413.3
140832

Model ¢

-0.160
(0.176)
0.065
(0.065)
-0.127
(0.147)
1.129
(2.474)
-0.606
(0.471)
-1.550
(4.418)
0.202
(0.127)
-0.702
(0.550)
-9.421
(6.880)
-0.053
(0.043)
-0.103
(0.098)
-0.110
(0.243)
0.039
(0.065)
-0.106
(0.149)
1.931
(4.083)

0.120
0.004
0.218
0.167
25267.5
140832
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Table 2.8 Multilevel Linear Mixed Effects Models Measuring the Probability of Experiencing
Age-Related Physical Decline over Time by Race- Ethnicity-Household Legal Status(Standard
Errors in Parentheses)

Model a Model b Model ¢

Asian Mixed-Status 0.009 0.009 0.008
(0.014) (0.014) (0.014)
Asian Non-Citizen 0.031 0.028 0.027
(0.020) (0.020) (0.020)
Asian US-Citizen 0.001 0.003 -0.001
(0.013) (0.013) (0.013)
Black Mixed-Status -0.006 -0.004 -0.003
(0.020) (0.020) (0.020)
Black Non-Citizen 0.023 0.014 0.016
(0.060) (0.060) (0.065)
Black US-Citizen -0.043*** -0.044*** -0.042***
(0.006) (0.006) (0.006)
Hispanic Mixed-Status -0.046*** -0.044*** -0.041***
(0.008) (0.008) (0.008)
Hispanic Non-Citizen -0.067*** -0.062*** -0.063***
(0.012) (0.012) (0.012)
Hispanic US-Citizen -0.018** -0.018** -0.016*
(0.007) (0.007) (0.007)
White Mixed-Status 0.006 0.006 0.007
(0.012) (0.012) (0.012)
White Non-Citizen 0.041 0.039 0.033
(0.038) (0.038) (0.039)
Age 25-70 0.555*** 0.570*** 0.570***
(0.019) (0.019) (0.019)
Age >70 0.536*** 0.547*** 0.548***
(0.020) (0.020) (0.020)
Asian Mixed-Status x Age 25-70 -0.133* -0.139* -0.131*
(0.062) (0.062) (0.062)
Asian Non-Citizen x Age 25-70 -0.212 -0.195 -0.247
(0.269) (0.267) (0.267)
Asian US-Citizen x Age 25-70 -0.133** -0.144*** -0.134**
(0.041) (0.041) (0.041)
Black Mixed-Status x Age 25-70 0.090 0.079 0.032
(0.111) (0.111) (0.111)
Black Non-Citizen x Age 25-70 -0.113 -0.164 -0.336
(0.383) (0.383) (0.467)
Black US-Citizen x Age 25-70 0.201*** 0.189*** 0.177***
(0.019) (0.019) (0.019)
Hispanic Mixed-Status x Age 25-70 -0.040 -0.048 -0.058
(0.042) (0.041) (0.041)
Hispanic Non-Citizen x Age 25-70 0.114 0.103 0.110
(0.076) (0.076) (0.077)
Hispanic US-Citizen x Age 25-70 0.080** 0.076** 0.068**
(0.025) (0.025) (0.025)
White Mixed-Status x Age 25-70 -0.108* -0.117* -0.122*
(0.054) (0.054) (0.054)
White Non-Citizen x Age 25-70 -0.195 -0.199 -0.242
(0.144) (0.143) (0.152)
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Model a

Asian Mixed-Status x Age >70 0.068
(0.100)
Asian Non-Citizen x Age >70 -0.052
(0.434)
Asian US-Citizen x Age >70 -0.042
(0.060)
Black Mixed-Status x Age >70 0.244
(0.190)
Black Non-Citizen x Age >70 0.231
(0.715)
Black US-Citizen x Age >70 0.020
(0.030)
Hispanic Mixed-Status x Age >70 0.043
(0.068)
Hispanic Non-Citizen x Age >70 0.311*
(0.126)
Hispanic US-Citizen x Age >70 0.084*
(0.039)
White Mixed-Status x Age >70 -0.036
(0.087)
White Non-Citizen x Age >70 0.152
(0.218)

Neighborhood PC

Housing PC

Asian Mixed-Status x Neighborhood PC
Asian Non-Citizen x Neighborhood PC
Asian US-Citizen x Neighborhood PC
Black Mixed-Status x Neighborhood PC
Black Non-Citizen x Neighborhood PC
Black US-Citizen x Neighborhood PC
Hispanic Mixed-Status x Neighborhood PC
Hispanic Non-Citizen x Neighborhood PC
Hispanic US-Citizen x Neighborhood PC
White Mixed-Status x Neighborhood PC
White Non-Citizen x Neighborhood PC
Asian Mixed-Status x Housing PC

Asian Non-Citizen x Housing PC

Model b

0.066
(0.099)
-0.014
(0.431)
-0.043
(0.060)
0.251
(0.189)
0.182
(0.714)
0.015
(0.029)
0.040
(0.067)
0.306*
(0.125)
0.084*
(0.038)
-0.046
(0.087)
0.150
(0.218)
0.049%**
(0.003)
0.061%**
(0.003)
-0.052*
(0.020)
-0.088**
(0.033)
-0.037*
(0.017)
-0.054*
(0.026)
-0.003
(0.053)
-0.005
(0.006)
-0.049%**
(0.009)
-0.032%*
(0.012)
-0.028***
(0.008)
-0.029+
(0.016)
-0.026
(0.047)
-0.049*
(0.024)
-0.040
(0.037)

Model ¢

0.069
(0.099)
-0.104
(0.432)
-0.041
(0.060)
0.169
(0.190)
-0.093
(0.889)
0.008
(0.030)
0.046
(0.067)
0.320*
(0.128)
0.084*
(0.038)
-0.053
(0.087)
0.051
(0.239)
0.000
(0.006)
0.015*
(0.007)
-0.036
(0.040)
-0.039
(0.063)
-0.020
(0.037)
0.031
(0.061)
0.154
(0.124)
0.033*
(0.013)
0.000
(0.019)
0.017
(0.026)
0.010
(0.015)
-0.019
(0.028)
-0.037
(0.101)
-0.026
(0.046)
-0.011
(0.077)
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Model a Model b Model ¢

Asian US-Citizen x Housing PC -0.033+ -0.042
(0.020) (0.043)
Black Mixed-Status x Housing PC -0.035 0.049
(0.027) (0.070)
Black Non-Citizen x Housing PC 0.023 -0.030
(0.063) (0.147)
Black US-Citizen x Housing PC -0.017** -0.015
(0.007) (0.014)
Hispanic Mixed-Status x Housing PC -0.027** -0.041*
(0.009) (0.019)
Hispanic Non-Citizen x Housing PC -0.063*** -0.030
(0.013) (0.029)
Hispanic US-Citizen x Housing PC -0.010 -0.011
(0.008) (0.017)
White Mixed-Status x Housing PC -0.008 0.002
(0.019) (0.037)
White Non-Citizen x Housing PC -0.065 -0.115
(0.059) (0.154)
Age 25-70 x Neighborhood PC 0.145%**
(0.016)
Age >70 x Neighborhood PC 0.003
(0.018)
Age 25-70 x Housing PC 0.106***
(0.017)
Age >70 x Housing PC -0.082***
(0.019)
Asian Mixed-Status x Age 25-70 x Neighborhood PC -0.086
(0.123)
Asian Non-Citizen x Age 25-70 x Neighborhood PC -1.134**
(0.406)
Asian US-Citizen x Age 25-70 x Neighborhood PC -0.023
(0.092)
Black Mixed-Status x Age 25-70 x Neighborhood PC -0.512**
(0.170)
Black Non-Citizen x Age 25-70 x Neighborhood PC -0.519
(0.462)
Black US-Citizen x Age 25-70 x Neighborhood PC -0.077*
(0.032)
Hispanic Mixed-Status x Age 25-70 x Neighborhood PC 0.033
(0.066)
Hispanic Non-Citizen x Age 25-70 x Neighborhood PC -0.147
(0.092)
Hispanic US-Citizen x Age 25-70 x Neighborhood PC -0.083*
(0.042)
White Mixed-Status x Age 25-70 x Neighborhood PC 0.121
(0.097)
White Non-Citizen x Age 25-70 x Neighborhood PC 0.214
(0.302)
Asian Mixed-Status x Age >70 x Neighborhood PC -0.124
(0.182)
Asian Non-Citizen x Age >70 x Neighborhood PC -1.520*
(0.707)
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Model a
Asian US-Citizen x Age >70 x Neighborhood PC

Black Mixed-Status x Age >70 x Neighborhood PC
Black Non-Citizen x Age >70 x Neighborhood PC
Black US-Citizen x Age >70 x Neighborhood PC
Hispanic Mixed-Status x Age >70 x Neighborhood PC
Hispanic Non-Citizen x Age >70 x Neighborhood PC
Hispanic US-Citizen x Age >70 x Neighborhood PC
White Mixed-Status x Age >70 x Neighborhood PC
White Non-Citizen x Age >70 x Neighborhood PC
Asian Mixed-Status x Age 25-70 x Housing PC
Asian Non-Citizen x Age 25-70 x Housing PC
Asian US-Citizen x Age 25-70 x Housing PC

Black Mixed-Status x Age 25-70 x Housing PC
Black Non-Citizen x Age 25-70 x Housing PC
Black US-Citizen x Age 25-70 x Housing PC
Hispanic Mixed-Status x Age 25-70 x Housing PC
Hispanic Non-Citizen x Age 25-70 x Housing PC
Hispanic US-Citizen x Age 25-70 x Housing PC
White Mixed-Status x Age 25-70 x Housing PC
White Non-Citizen x Age 25-70 x Housing PC
Asian Mixed-Status x Age >70 x Housing PC

Asian Non-Citizen x Age >70 x Housing PC

Asian US-Citizen x Age >70 x Housing PC

Black Mixed-Status x Age >70 x Housing PC

Black Non-Citizen x Age >70 x Housing PC

Black US-Citizen x Age >70 x Housing PC

Model b

Model ¢

0.068
(0.093)
-0.510+
(0.289)
-0.003
(1.007)
0.087*
(0.037)
0.290**
(0.105)
-0.004
(0.152)
0.059
(0.057)
0.180
(0.150)
0.276
(0.366)
0.015
(0.162)
-0.134
(0.549)
0.077
(0.107)
0.166
(0.172)
1.887%**
(0.568)
0.005
(0.036)
0.104+
(0.059)
-0.186+
(0.101)
0.039
(0.047)
-0.011
(0.105)
-0.392
(0.526)
0.137
(0.293)
-0.093
(1.017)
0.148
(0.117)
0.867**
(0.279)
2.998*
(1.261)
0.042
(0.042)
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Hispanic Mixed-Status x Age >70 x Housing PC
Hispanic Non-Citizen x Age >70 x Housing PC
Hispanic US-Citizen x Age >70 x Housing PC
White Mixed-Status x Age >70 x Housing PC
White Non-Citizen x Age >70 x Housing PC

Random Effects

Level 1 SD (Within-Person)

Level 2 SD (Rate of Change)

Level 2 SD (Initial Status)

Covariance

BIC

N

+p<0.1, *p<0.05 **p<0.01, ***p<0.001

All models include fixed effects for education, marital status, gender, and cohort

Model a

0.019
0.007
0.233
0.830
48610.9
140832

Model b

0.014
0.008
0.233
0.642
47919.5
140832

Model ¢

0.088
(0.082)
-0.144
(0.169)
0.059
(0.061)
0.046
(0.140)
-0.867
(0.919)

0.014
0.008
0.233
0.640
48263.6
140832
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CHAPTER 3
PHYSIOLOGICAL CONSEQUENCES OF STRESS EXPOSURE AND APPRAISAL
ACROSS RACE, ETHNICITY AND NATIVITY

3.1. INTRODUCTION
There is a large body of work examining how stress influences different dimensions of

health. The stress process model, posited by Pearlin (1981), identifies the major sources of stress
as eventful experiences or chronic strains. The ways that these stressors affect individuals depend
on individuals’ own assessment of the stressors. This is referred to as stress appraisal: to what
extent the person perceives the experience as a stressful or trying (Brown, Mitchell, and Ailshire
2020; Folkman 2020; Peacock and Wong 1990). This can depend on the embeddedness of social
networks, socioeconomic standing, and other flexible resources that can be employed to reduce
the potential harmful effects of stress (Pearlin et al. 1981; Thoits 2010; Turner 2010). Without
accounting for stress appraisal, it may seem that certain groups respond extremely well to
stressful events (or vice versa), when in actuality, this simply may be an artifact of failing to
measure individual perception to a stressful event.

The difference in the distribution of stress across the population is not random. Previous
scholarship has shown that older black and Hispanic adults report more stress exposure than
white older adults. Differences in socioeconomic status, education, housing, and experiences of
both structural and interpersonal discrimination are reasons why these differences in exposure to
stress may be reported (Boen 2020; Brown et al. 2020; Hatch and Dohrenwend 2007; Hayman
Jr, Lucas, and Porcerelli 2014; Jackson, Knight, and Rafferty 2010; Sternthal, Slopen, and

Williams 2011; Thoits 2010). The appraisal and evaluation of stressors varies across these
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groups as well. While being more likely to face these chronic stressors, there has been an
increasing body of work showing that racial and ethnic minorities are either less likely to
perceive situations as stress-inducing or illustrate better coping mechanisms in place to manage
the consequences of facing these stressors (Gallo et al. 2009; McLeod 2012; Thoits 2010;
Warner and Brown 2011). This distinction is important to note when evaluating the effects of
stress over the life course. These findings dovetail with questions of how difference in chronic
stress response varies across nativity as well. Individuals born outside the United States
experience unique stressors related to their incorporation into the country. Their method of
coping with stressors takes on strategies difference from their US-born counterparts as well
(Farley et al. 2005; Yakushko 2010).

Studying these processes is important because different exposures and responses to stress
have the ability to alter physiological health outcomes within an individual. Allostatic load is the
process through which repeated stress responses throughout the life course gradually erode the
long term health of a person, the consequences of which are most often observed later on in life
as the accumulation of theses stressful experiences over the life course (Blair et al. 2011;
Crimmins et al. 2003; Arline T Geronimus et al. 2006; McEwen and Seeman 1999). The
lifetime of exposures to stressors comes to fruition later in life, shaping many disparities
observed in population health (Boen 2020; Arline T Geronimus et al. 2006; Guidi et al. 2020).
Knowing that there are differences in stress exposure and appraisal on the basis of race, ethnicity
or nativity, provides a clear pathway to evaluating difference in population health across these

lines as well.
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With this in mind, this paper seeks to answer a series of related questions. First, how do
patterns of stress exposure and stress appraisal differ across race, ethnicity, and nativity? Second,
how do different levels of stress exposure and stress appraisal shape life course differences in

physiological health across race-ethnicity-nativity statuses?

3.2. BACKGROUND
Intersectional Approach to Studying Health

The interplay of individual identity entangled in race, ethnicity, and nativity necessitates
the usage of an intersectionality perspective when studying aging over the life course. Failure to
use an intersectional lens misses how the links between certain stressors and health are shaped by
race/ethnicity and nativity (Folkman 2020; Hayman Jr et al. 2014, 2014). Individuals who are
racially minoritized and immigrant groups both experience discrimination. In regards to race and
ethnicity, experiencing chronic discrimination and subtler forms of racial bias are sources of
stress that generates negative health trajectories over the life course (Boen 2020; Braveman
2006; Mutchler and Burr 2011). Similarly many immigrants experience a “racialized
incorporation process,” or a set of circumstances, and discrimination both interpersonal and
structural that are tied to both nativity as well as race and ethnicity (Brown 2018; Viruell-
Fuentes, Miranda, and Abdulrahim 2012). Much like racial minorities, migrants to the country
navigate accumulating stressors generating negative health trajectories as they age (Boen and
Hummer 2019; Brown 2018; Hamilton and Hagos 2020; Schut and Boen 2022). The interplay of
individual identity being wrapped up in race, ethnicity, and nativity necessitates an
intersectionality perspective when studying aging over the life course, not merely evaluating

effects of race/ethnicity and nativity separately.
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Findings of an immigrant health advantage has been found in previous work, where, in
spite of lower average socioeconomic, occupational, or educational status, immigrants generally
have better health than their US born counterparts (Akresh and Frank 2008; Elo, Mehta, and
Huang 2011; Riosmena, Wong, and Palloni 2013). This has been posited to be due to salutary
sociocultural resources, social supports, networks, and familial ties (Hamilton and Hagos 2020;
Riosmena et al. 2015; Riosmena, Kuhn, and Jochem 2017; Riosmena et al. 2013). Cultural
practices may affect health behavior by emphasizing better nutrition and life style practices than
those that exist in the United States (Parker Frisbie, Cho, and Hummer 2001; Riosmena et al.
2017). Another part of the immigrant health advantage may be attributable to a selection effect
that exists for migrants that come to the United States. Those who arrive in the United States
tend to be healthier because they are in good enough health to relocate, whereas individuals from
the same country in worse health stay behind for the same reason (Akresh and Frank 2008;
Riosmena et al. 2017). The selection effect occurs for both arrival and departure from the
country, reflected in the idea of “salmon bias” in which in those in worse health oftentimes
return to their country of origin at the end of their lives. This can also positively bias estimates of
immigrant mortality and morbidity (Namer and Razum 2018; Palloni and Arias 2004; Turra and
Elo 2008)

While selection effects are at play in explaining part of the immigrant health advantage,
when observed over the life course, this health advantage often deteriorates with extended
durations of stay in a new destination like the U.S. The process of weathering away this health
advantage among migrants to the United States looks increasingly similar to explanations of

minority health disadvantage (Antecol and Bedard 2006; Riosmena et al. 2015; Waters et al.
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2015). Immigrants experience negative acculturation in the forms of discrimination that, while
not identical to racial discrimination experienced by US-born minorities, is still harmful
nonetheless. This distress and discrimination serves to activate a stress response, wearing away
at the health of these groups throughout this negative acculturation process, especially among
Hispanic migrating to the US (Brown, O’Rand, and Adkins 2012; Arline T Geronimus et al.
2006). This is consistent with the ideas of the weathering hypothesis, stating that negative
exposures, largely due to racial or ethnic difference serves to erode health advantages, with the
result being health disadvantage in older ages (Boen 2020; Arline T Geronimus et al. 2006). Life
course research indicates that middle-aged US-born blacks and Mexican Americans experience
“premature aging”, evidence of this physiological wear and tear, cited in the weathering
hypothesis (Brown et al. 2020; Choi 2012; Ro and Gee 2012; Taylor 2008). Again, this is in spite
of some of these minority groups beginning in a position of better health. Findings of minority
groups accelerated aging and health deterioration extends to findings on premature disability,
presence of chronic conditions, and mortality (Boen and Hummer 2019; Brown et al. 2020,
2012; Arline T Geronimus et al. 2006).

In spite of these life-course factors, a somewhat paradoxical finding exists in the
relationship between these seemingly disadvantaged groups and mental health (Acevedo-Garcia
et al. 2012; Akresh, Do, and Frank 2016; Akresh and Frank 2008; Boen and Hummer 2019;
Riosmena et al. 2017). Despite conditions of life that would seem to generate more stressors and
worse mental health (Keyes 2009; Roff et al. 2004; Ryff and Singer 2009), Black and Hispanic
US adults mental and psychological health outcomes do not reflect the higher frequency of

mental distress expected (Kelley-Moore et al. 2016; Sternthal et al. 2011; Thoits 2010; Warner
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and Brown 2011; Williams and Sternthal 2010). These findings suggest that membership in a
minority group may is not deterministic of worse health over the life course. In fact, among non-
minority foreign-born, white immigrants have a persistent health advantage in regards to life
expectancy, further complicating our understanding of immigrant health trajectories upon
incorporation into the United States (Hummer and Hayward 2015). As such, it is imperative to
examine the nature of stress exposure and investigate how groups respond to these life factors
differently.

All this to say is that the process of stressful experiences, weathering, and physiological
health trajectories involves entangled processes of identity and experiences surrounding race-
ethnicity and birthplace. The foreign-born population is not homogenous and neither is the
category of “racial minority” in the United States. The corpus of work in life course aging on the
basis of race, ethnicity, or nativity has findings indicating a variety of different outcomes, within
and across groups, in outcomes ranging from mental health, life expectancy, morbidity and
mortality (Boen and Hummer 2019; Brown 2018; Brown et al. 2012; Gubernskaya, Bean, and
Van Hook 2013; Kimbro, Gorman, and Schachter 2012; Riosmena et al. 2015, 2017). Over 20%
of the US population will be over 65 years old in 2030, and the share racial/ethnic minority
groups and immigrants will continue to increase within these cohorts (Ortman 2014). Failing to
use an intersectional approach to examine the contingent health consequences of both
race/ethnicity and nativity may obscure our understanding of how these different forms of
stratification interact over the life course (Homan, Brown, and King 2021; Phelan, Link, and
Tehranifar 2010).

Stress Response and Physiological Health
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Understanding variation in stress exposure is crucial in shaping our understanding of
population health differences. The usage of a stress process model connects repeated exposure to
stressors with worse health outcomes. The ties between social stress and biological health
uncover a mechanism showing how social determinants of health “get under the skin” (Crimmins
et al. 2003; Kim et al. 2018; Seeman and Crimmins 2001). Exposure to stressors and the
perception of a situation can triggers a stress response in the body (Pearlin 2010; Pearlin et al.
1981). The experience of these stressors and the ability to establish coping mechanisms, or
protective factors against these stressors is going to vary based on the social position of an
individual. It is not just major life stressors or chronic strains that are crucial for understanding
this relationship. Daily stressors mediate and magnify the effects of major stressful events,
leaving people more vulnerable to any negative outcome as a result of major stressor (Almeida,
McGonagle, and King 2009). Major stressful events can also lead to an increase in the amount
and the amplification of the effects of everyday stressors, or hassles as they are sometimes
known (Almeida 2005:200; Almeida et al. 2009; Pearlin et al. 1981). These experiences are
relevant because vulnerability to potentially major events are increased. The pathways through
which these social factors affect health is an avenue that has been explored in the aging research
in an effort to better understand population-level disparities originating at the individual level.

The link between stressors over the life course and potential physiological effects is best
explained with the idea of allostatic load. Allostatic load posits that cumulative exposure to
stressors over the lifetime can result in increased physiological burden and risk (Blair et al. 2011,
Crimmins et al. 2003; McEwen and McEwen 2017; McEwen and Seeman 1999). Allostatic load

traces a pathway in which the mental and emotional strain of stress exposures incur physiological
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changes in the body. More stress events experienced are associated with accelerated aging. Life
course exposure to stressors have been linked to outcomes such as higher blood pressure, heart
disease and other chronic conditions (Evans and Kim 2012; Guidi et al. 2020; Juster, McEwen,
and Lupien 2010). Understanding allostatic load illuminates the idea that the impact of stress on
health is a life course process, that affects a range of physiological systems. Research confirms
that individuals are more likely to report psychological distress and physical symptoms on days
they experience stressors compared to stressor-free days (Almeida 2005). The additive effect of
which can lead to the magnification of negative stressors throughout the life course. The
conditions attributed to stress later on in life are the result of a steady buildup of stress over the
lifespan of an individual (Blair et al. 2011; Evans and Kim 2012; Finch et al. 2010; Arline T.
Geronimus et al. 2006; Juster et al. 2010; McEwen and McEwen 2017; McEwen and Seeman
1999). To complete understand this linkage, indicates that stress and the physiological
consequences of stress should be evaluated as part of a longitudinal process.
Intersectional Differences in Stress Exposure and Appraisal

The differential exposure hypothesis states that racial and ethnic minorities have worse
health due to greater stress exposure (Brown and Harris 2012; Kessler 1979). These differences
in stress exposure have traced to structural inequities such as segregation, unequal levels of
education, employment, wealth, and incarceration. This unequal distribution of societal
inequality, and in turn chronic stressors, serve to explain, in part, racial and ethnic differences in
health (Hatch and Dohrenwend 2007; Sternthal et al. 2011).

As previously mentioned, while the stress process model states that higher likelihood of

exposure to stress should generate higher levels of unfavorable physiological and mental health
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outcomes, there is evidence dictating that this is not always the case (Almeida et al. 2009; Brown
et al. 2020; Mezuk et al. 2017). A crucial element to understanding these stress process models is
that considering merely exposure to stress is not sufficient. Rather, the experiences of stress in
conjunction with perception, response, and subjective assessments of stress by the individual
better captures the effects that stress may have on the individual. As such, total stress burden
may be better understood by measuring both exposure and appraisal. There is a distinction
between exposure and appraisal-based measures of stress. Examining both paints a clearer
picture of how physical and mental health disparities emerge along lines of race and ethnicity
(Lewis, Diamond, and Forman 2015; Williams and Sternthal 2010).

To incorporate appraisal into a stress process model, research has attempted to predict
variation in both stress exposure and stress appraisal across different sociodemographic groups
(Brown et al. 2020; Roth et al. 2015). U.S. and foreign-born Hispanics report more chronic stress
exposure than whites and are two to three times as likely to experience financial strain and
housing-related stress (Brown et al. 2020) Despite experiencing a greater number of stressors,
blacks and U.S.-born Hispanics are less likely to report being upset by exposure to stressors than
whites (Almeida 2005; Brown et al. 2020, 2012; Gallo et al. 2009). However, this effect was
somewhat attenuated by controlling for SES or other demographic variables. Further
disaggregating based on the domain of stress, U.S.-born Hispanics report being less upset by
relationship-based stressors specifically, while blacks report being less upset across all types of
stressors. Foreign-born Hispanics report only reporting being less upset by caregiving strain

(Brown et al. 2020). On the other hand, wealth and income served to attenuate the effect between
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race/ethnicity and stress appraisal, but the effect was still durable among US-born Hispanics
(Brown et al. 2020).

Part of this discrepancy may be due to the nature of the strains experienced by these
groups. This finding may also be attributed to the specific coping strategies developed by
minority groups, that are more effective than those used by dominant groups (Keyes 2009;
McLeod 2012; Mezuk et al. 2013, 2017; Roff et al. 2004). Research has posited that early and
more frequent exposure to stressors may generate an adaptive effect among older minority group
members. Potential mechanisms include cultural attributes, healthy behaviors, and defined social
roles, specifically among older adults (Ryff and Singer 2009). Groups who are exposed to a high
stress burden earlier in life are able to develop strategies to manage the strain and consequences
of social stressors, the result of which is better response later in life (Lewis et al. 2015; Williams
and Sternthal 2010). The conception of a stressful experience is reconstructed through individual
interpretation thought of as a stressful experience (McLeod 2012). Research has shown
appraisal-based measures of stress perform better as predictors of mental and physical health
than do mere exposure-based measures of stress burden (Hayman Jr et al. 2014). The seemingly
paradoxical findings of groups experiencing high stressors performing better in terms of both
physical and mental health can be explained by both the resilience effect, and differences in
appraisal, that may be part of the strategy in coping with stressful situations. The ability to
generate well-being in the face of adversity has been found in studies of mental health and stress
coping among African Americans, where, despite large disparities in stress exposure across the
life course, reported better mental health relative to non-Hispanic whites (Keyes 2009; Mezuk et

al. 2013; Roff et al. 2004; Ryff and Singer 2009). When stratifying on nativity, Hispanic
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immigrants have comparable or even better mental health than white reference groups, despite
their higher likelihood of experience chronic stressors (Gallo et al. 2009; Sternthal et al. 2011).
Overall these findings demonstrate that in the presence of factors both structural and
interpersonal expected to generate health disadvantages, membership in a minority group is not
deterministic of worse health over the life course.

Incorporation of stress appraisal as well as stress exposure provides necessary context to
the relationship between racial/ethnic minorities and mental health., and explains seemingly
contradictory findings in our understanding of the stress process. Measuring stress appraisal
highlights the different processes of evaluation and adaptation in the fact of stressful
circumstances while underscoring positive traits such as resourcefulness, coping, and agency
(McLeod 2012). Mapping trajectories of physiological aging as a function of stress exposure and
appraisal, rather than merely stress exposure can help further our understanding of how the stress
process contributes to inequities in physiological health across different demographic groups.
Specifically, those groups though to be most affected by unfavorable structural conditions on the
basis of their race, ethnicity or nativity.

Stress Process, Biomarkers and Life Course Health

Even when the entire life span is not observed, understanding that prior exposures to life
conditions is important to keep in mind when investigating health disparities in older populations
(Danese and McEwen 2012; George and Ferraro 2016). A life course perspective stretches
temporally to link proximal and distal experiences of individuals to their current point in time,
while also speculating on the implications that a person’s life history has for their future (Elder

2003; George 2014; George and Ferraro 2016). A life course perspective also places individuals
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within the context of their environments. This is where research on stress exposure and appraisal
intersect with a life course perspective on health. Stressors and subsequent appraisal of stressors
are not always constant over the life course and as such these exposures should be studied as
time-varying. In research of the immigrant health paradox and findings of mental health
advantage of older minority group members, exposures and health outcomes are quite dynamic
(Gallo et al. 2009; Palloni and Arias 2004; Sternthal et al. 2011). Older age is where many of the
early life course exposures manifest as health differences, providing a lens to study how social
inequalities lead to health outcomes later in life. Studying race, ethnicity, and nativity as
moderators of the physiological effects of aging, especially in relation to the stress process is
increasingly important given the increasing diversification of the older age population (Hummer
and Hayward 2015; Ortman 2014).

Existing hypotheses surrounding life course aging reflect the idea of dynamic nature in
the formation of health inequalities and the likelihood of exposures. The weathering hypothesis
specifies that experiences of discrimination and life course stressors erode away minority health
to the point where any initial advantage disappears later on in life (Boen 2020; Arline T.
Geronimus et al. 2006; Walsemann, Geronimus, and Gee 2008). The double jeopardy
hypothesis, while not discrimination-specific, has been used to explain how multiple factors of
individual identity create a greater disadvantage for a person over the life course (Walsemann et
al. 2008). A common application is the interaction of age and race, which viewed in this way,
create greater health disadvantage over the life course. Disadvantages experienced in childhood
or young adulthood are accentuated, while advantages experienced by members of advantaged

groups multiply. The cumulative advantage/disadvantage framework underscores the idea that
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advantage and disadvantage compounds over the life course, with the end result being widening
gaps in health and well-being on the basis of social position (Brown 2018; Ferraro and Shippee
2009; George and Ferraro 2016; Merton 1968). Change in health trajectories are not constant
across time, but as individuals age, they become less healthy. The fact that individuals entering
adulthood healthier typically have an innate health advantage, which tends to become more
apparent as individuals age makes this cumulative disadvantage/advantage perspective very
popular amongst aging researchers (George and Ferraro 2016). The age-as leveler hypothesis is a
more general idea of dynamic exposure over time, positing the life course aging process serves to
equalize any health differences later on in life, simply by virtue of everyone undergoing the
human aging process (Dupre 2007; Hoffmann 2011; Rehnberg 2020). Taken together, the
scholarship surrounding aging points to a series of life course processes that are dynamic across
time, different across demographic groups, and persistent in shaping health disparities.
Following physiological changes incurred by the stress process pathway over the life
course allows for a better understanding of both morbidity and even mortality across the
population (Crimmins, Kim, and Vasunilashorn 2010). Physiological health changes catalyzed
by stress exposure and the appraisal process are precursors to inequalities in well-being and
mortality. Biomarkers indicate health changes in older ages whether that be functioning,
disability, chronic disease, or frailty (Crimmins 2015). Biomarkers such as high blood pressure
and high total cholesterol have a direct relationship with chronic heart disease and all-cause
mortality (Crimmins 2015; Crimmins et al. 2010; Friedman et al. 2015; Hastings, Shalev, and
Belsky 2019). Markers such as C-reactive protein, indicative of inflammation, is also associated

with higher cardiovascular mortality and other chronic conditions(Juster et al. 2010; Ong et al.
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2013). Poor kidney function, marked by high levels of cystatin C, was linked to a quadrupling in
mortality relative to those with normal kidney function (Crimmins and Beltran-Sanchez 2011;
Sarnak et al. 2005; Shlipak et al. 2005). Measures such as BMI, while not as sophisticated as
measure gained from blood samples, still has a strong adverse effect on mortality, when
compared to members with lower BMI (Crimmins 2020; Hastings et al. 2019; Ogden et al.
2007). These biomarker variables are not just predictive of higher mortality risk, but relevant for
our understanding population health, elevated risk of chronic conditions, and decreases of years
lived without disability. Indicators of physiological decline trace processes of changing health in
older ages, culminating in chronic disease onset and mortality (Martin, Schoeni, and Andreski
2010). Understanding these physiological changes aids not just in improving life expectancy, but
in increasing the healthy lifespan, rather than merely extending survival times with chronic
conditions (Crimmins 2015; Martin et al. 2010).
CURRENT PAPER

This paper contributes to the work on intersectionality in health stress process, aging, and
the life course. First, rather than uncoupling race, ethnicity, and nativity, | take a structural
intersectionality approach, tying these different statuses together for individuals, rather than
incorporating them as interaction terms. | also use both the presence of chronic stressors as
well as the appraisal of these stressors in the analysis of health over the life course,
examining how both of these elements jointly pattern health risks. This provides a clearer
picture how the stress process mechanism operates in individual health. | map trajectories of
physiological health across time allowing appraisal, not just stress exposure to moderate the

longitudinal relationship. | take advantage of available biomarker measures in the Health and
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Retirement Study, contributing to the existing work on how the social environment “gets
under the skin.” Usage of these physiological health measures assessed over time can trace the
process of allostatic load as it pertains to stress exposure and appraisal, while using panel data is
step closer in causal inference in relation to these processes. Assessing groups on the basis of
race-ethnicity and nativity contributes to the existing discourse surrounding immigrant
health, the seeming erosion of their health advantage over the life course, and helps to
identify which group may have more effective strategies and social supports when dealing
with stress. Using the Health and Retirement Study (HRS) from 2006- 2016, | aim to answer the
following questions: 1) How does the relationship between stress exposure and stress appraisal
differ by race/ethnicity and nativity status? 2) How do the relationships between stress exposure,
stress appraisal, and physiological health vary across different intersections of race/ethnicity and
nativity over time?

3.3. DATA METHODS AND MEASURES
This paper uses the Health and Retirement Study (HRS) from the years 2006-2016. The

HRS is a panel study made up of biennial waves, following different cohorts of adults aged 51
and older. The purpose of this study is to understand the myriad of factors surrounding aging and
the aging process in older adults (Sonnega et al. 2014). Each wave, sensitive biomarker data and
venous blood spot (VBS) data is gathered for half of the respondents, with this type of data on
the remaining half collected in the next wave. This results in biomarker information on the same
individuals is gathered every four years. During each wave, half of the surveyed respondents are
given a self-administered “Leave Behind Questionnaire” that is designed to engender more
accurate responses while reducing face-to face interview time (Smith et al. 2013). In this specific

guestionnaire, respondents are asked to answer eight questions about personal, financial, or
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relational stressors and whether and to what degree that this stressor was upsetting (Appendix
Note A3.1). The sample is restricted to a maximum age of 85, in an effort to avoid selection bias
of naturally healthier individuals reaching older ages. The combination of this information
coupled with demographic data across six different survey waves, results in a final analytic
sample of 51,106 person-years for 10,740 unique individuals. Responses to questions in the
stress data questionnaire were imputed using the mice (Multivariate Imputation using Chained
Equations) in the RStudio suite. This was not done if all eight items on the stress questionnaire
were missing, indicating that the respondent did not answer this section and the individual was
dropped from the sample. The same procedure and criteria was used for relevant biomarker data.
The mice package was used for imputation, but only in cases where at least some of the data was
present, indicating that the person had undergone this physiological evaluation.

Outcome Variables

| use three biomarker variables, C-reactive protein (CRP), glycosylated
hemoglobin (Alc), and high density lipoprotein (HDL) cholesterol. These measures are closely
associated with biological factors related to the stress process. C-reactive protein (mg/L), found
in the blood, is an indicator of inflammation and cardiovascular diseases (Juster et al. 2010; Ong
et al. 2013; Yang et al. 2017). High levels of CRP indicates inflammation and serves as a marker
for chronic health conditions. Elevated CRP has been used as a predictor of both chronic
conditions, disease burden and mortality (Crimmins et al. 2021, 2010; Harris and Schorpp 2018;
Leuzzi et al. 2017). Given the right-skewed nature of the variable, CRP is log-transformed for
models and analysis, a commonly used practice in previous empirical papers making use of c-
reactive protein (Boen 2020; Ong et al. 2013). The second outcome used in this study is

glycosylated hemoglobin (HBALc), Alc from here on out. Alc measures sugar that is bound to
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hemoglobin in the blood (mg/L) and is used as a marker of pre-diabetic complications and
diabetes (Bellingrath, Weigl, and Kudielka 2009; Crimmins et al. 2008; Juster et al. 2010). The
final outcome in this study is high density lipoprotein (HDL) cholesterol. HDL cholesterol is
often referred to as “good cholesterol” with higher levels in the blood linked to a lower risk for
heart attack and stroke (Crimmins et al. 2008; Juster et al. 2010; Yang et al. 2017). HDL below
40 mg/L is the clinical threshold for high risk of complications. | construct a binary measure
where a person below the clinical threshold for HDL receives a score of “1” indicating poor
HDL levels, whereas individuals who meet the clinical threshold for HDL receive a score of “0.”
This is done to maintain consistency in interpretation across models as higher levels of the other
two measures, CRP and Alc, are considered health risks, but higher HDL is not.
Explanatory Variables

| aim to assess how race-ethnicity and nativity pattern differences in the relationship
between stress exposure and appraisal and physiological health. Using demographic information
from the HRS, | am able to classify respondents on the dimensions of race-ethnicity as: non-
Hispanic white, non-Hispanic black, or Hispanic. Nativity is given as being born in the United
States or being foreign-born. In an effort to capture the intersectional nature of the relationship
between these statuses in health (Brown 2018; Homan et al. 2021; Nuru-Jeter et al. 2018;
Viruell-Fuentes et al. 2012), these two dimensions are combined into a single measure of Race-
ethnicity and nativity (REN, hereafter) for each respondent. The result is a six category measure
of REN: US-born non-Hispanic white, foreign-born non-Hispanic white, US-born non-Hispanic
black, foreign-born non-Hispanic black, US-born Hispanic, and foreign-born Hispanic.

Stress Exposure
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Stress exposure and appraisal is measured in the HRS through an administration of eight
different questions all beginning with the prompt, “indicate whether or not any of these are
current and ongoing problems that have lasted twelve months or longer. If the problem is
happening to you, indicate how upsetting it has been.” Responses ranged across four categories:
1) No didn’t happen 2) Yes, but not upsetting 3) Yes, somewhat upsetting 4) Yes, very upsetting.
| create a binary measure for each of the eight items being assessed to indicate stress experience
where if a respondent answered “1) didn’t happen” for any of the questions, they received a
score of “0” whereas all other responses received a score of 1. These individual binary
classifications are used when evaluating differences in exposure and appraisal to specific
stressors across REN groups. In longitudinal models, | add up each of the binary items creating
an index ranging from 0 to 8, with 8 indicating higher stress exposure. From this, a three
category measure of stress exposure was created. Respondents who scored two or lower were
classified as having “low stress exposure”, a score of three or four indicated “medium stress
exposure” and s respondents with a four or higher on this scale, were classified as having “high
stress exposure.” Thresholds were determined by examining the distribution of the variable in its
original eight-category form and assessing which cut points would provide enough
differentiation in the sample while also indicating non-arbitrary distinctions of stress burdens. A
series of different conceptualizations for stress burden was tested, including dimensionality
reduction using principal components. However, the binary classification and subsequent
categorical measures of stress exposure proved to be the best measure in regards to descriptive
properties, interpretability, and model parsimony.

Stress Appraisal
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My stress appraisal makes use of the same eight questions from the HRS. Appraisal was
measured in two ways. First, a binary measure was created for whether or not a person found a
particular stressor upsetting. Responses of “3) Yes, somewhat upsetting” or “4) Yes, very
upsetting” to any of the stress questions received a score of “1” indicating that they experienced
and were affected by the stressor. This binary classification of individual appraisal on different
dimensions of stress was used in descriptive analysis of exposure and appraisal patterns across
different REN groups. Next, an appraisal scale was created using the original 1-4 coding of the
question, but subtracting one from each response to create an appraisal scale of 0-3. The result
was a measure where 0 indicated no exposure to the stressor, 1 indicating experience without
being upset, while 2 and 3 were associated with being somewhat and very upset by the stressor,
respectively. This approach has been used in this work before, with the most prominent example
being (Brown et al. 2020). Adding up all eight items on the appraisal scale, created a measure of
appraisal ranging from 0 to 24, with higher values indicating higher appraisal. A three category
measure was created out of this 24 point scale where three or less was considered “low stress
appraisal”, four to seven was considered “medium stress appraisal” and eight or higher was
considered “high stress appraisal.” Thresholds were determined by examining the distribution of
the variable in its 24-point form and assessing which cut points provided variability in the
sample while also meaningfully indicating different appraisal levels. For instance, those
classified as “high appraisal” report at minimum, being “very upset” by at least two stressors, or
somewhat upset by at least four. As was the case with stress exposure, this proved to be the best

way to capture variation in stress appraisal in the sample, while also retaining model parsimony.

3.4. ANALYTICAL STRATEGY
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The first aim of the paper is to assess whether there are significant difference in both
stress exposure and appraisal across different REN classifications. | use the binary indicators for
each of the eight items on the questionnaire indicating stress exposure and stress appraisal. | find
the probability of observations being exposed to the stressor, grouping by REN. Conditional on
experiencing a stressor, the binary indicator of appraisal is used to evaluate potential differences
in exposure and appraisal across different REN groups. Given the categorical nature of the
explanatory variable and the binary nature of both the stress exposure and stress appraisal
measure, chi-square tests are used to evaluate any significant differences.

Next, | use a series of multilevel growth curve models evaluate the longitudinal
relationship between stress exposure and physiological health across race-ethnicity-nativity
(Equation 1), as well as stress appraisal and physiological health across race-ethnicity-nativity
(Equation 2). The inclusion of both stress measures interacted with age in the model would
create collinearity problems, therefore, models where stress exposure is used as the primary
explanatory variable, appraisal is merely included as a co-variate and vice versa for models
evaluating stress appraisal. These models use the categorical classifications of low, medium, and
high stress exposure and stress appraisal. Race-ethnicity and nativity (REN) is included in both
the m,; as well as the m,,,; term, allowing the intercept of the equation and the interaction
between stress and age over time to vary uniquely on the basis of race-ethnicity and nativity
(REN). This multilevel modelling structure provides the flexibility to accommodate the
variability in the relationships that different REN groups have with different health

outcomes, without having to interpret a litany of stratified regression models.
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When measuring the probability of poor HDL over time, the age trend was best
conceptualized as linear over time. This was not the case when measuring logged C-reactive
protein and Alc. For these outcomes, age is measured using a series of natural splines. The
natural spline, as opposed to the basis spline, enforces linearity at specified boundary knots,
in which knots indicate the beginning of different rates of change across a set of age ranges.
Natural splines are used because it allows the rate of aging to vary non-linearly in the model,
while also capturing non-constant rates of change at different points in the life course. Typically,
many studies will use a higher-order term, such as age-squared to capture the nonlinearity of
aging over time. However, Bayesian Information Criteria (BIC) statistics, for each model
showed that age as a natural spline had a sizable advantage over age-squared. Another
advantage of natural splines is that it maintains model parsimony without having to interpret
higher-order age terms. In order to find the placement of the knots, a series of natural spline
functions were tested in the model-building process, starting by placing knots every 5 years,
comparing BIC values and continuing iteratively until the best fit was achieved. Models
reaching the lowest BIC were used to select the locations of the boundary knots. In each
case, the best fit resulted from using a single boundary knot in each model. This result was a
knot being placed at age 60 for both the logged CRP models and Alc models. The

K TmiNm(Age; j) term allows the rate of change to vary at the different ages specified by the

knots in the sample. The f;ll YmajStress Exposure;; term in the Level 2 portion of the model

allows stress exposure, or appraisal, to influence how age affects the observed biomarkers. All
models control for cohort, marital status, education, and sex. Equations 3 and 4 show the

multilevel growth curve models in which the probability of poor HDL is the outcome. These
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equations are decidedly simpler as the relationship with the variable did not necessitate the

usage of a linear spline to best capture the variation.

Level 1:
m+1 k-1
Yij =1 + z nmiNm(Ageij) + Z Yoik Stress Exposure;; + €;;
m=1 k=1

Where N is the spline function at segmentm form = 1,2,...,m+ 1
Where K is categories of Stress Exposure fork =1, 2,... k

Level 2:

- k-1 k-1

1
Toi = Yoo T Z Yo REN; + Z Yozr Stress Exposure; + z Yo3k Stress Appraisal;
=1 k=1 k=1

+ Yoaki (REN; * StressExposure;) + yosX; + {o;

k-1 k-1

Tmi = VYmo+ ) Vmik REN; + Z Ymak Stress Exposure;
=1

k k=1
k-1

+ Z Ymak (REN; * StressExposure;) + {n;
k=1

Where Xi is a vector of covariates
Where k is categories of Stress Exposure and Stress Appraisal fork =1, 2,... k
Where | is categories of REN for1=1, 2,... 1
(Equation 1)

Level 1:
m+1 k-1
Yij = mo; + Z nml-Nm(Agel-j) + Z Yoix Stress Appraisal,-j+ €ij
m=1 k=1

Where N is the spline function at segmentm form = 1,2,...,m+1
Where Kk is categories of Stress Exposure fork =1, 2,... k

Level 2:
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=1 k=1 k=1
-11-1

?:‘

+ Yoaki (REN; * Stress Appraisal;) + vosX; + {o;
11=1

==
1l

k-1 k-1
Tmi = VYmo T+ z Ymik REN; + z Ymak Stress Appraisal;

k=1 k=1
k-1

+ Z Ymak (REN; * Stress Appraisal;) +
k=1

Where Xi is a vector of covariates
Where k is categories of Stress Exposure and Stress Appraisal fork =1, 2,... k
Where | is categories of REN for1=1, 2,... 1

(Equation 2)

Level 1:
k-1
Yij = mo; + myjAge;; + Z Yoik Stress Exposure; + €;;
k=1

Where k is categories of Stress Exposure fork =1, 2,... k

Level 2:
-1 k-1 k-1
0i = Yoo Tt 2 Yo1REN; + Yozr Stress Exposure; + Z Yok Stress Appraisal;
=1 k=1 k=1
k—11-1
+ Yoaki (REN; * StressExposure;) + yosX; + (o
k=11=1
k-1 k-1
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k—1
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k=1

Where Xi is a vector of covariates

Where K is categories of Stress Exposure and Stress Appraisal fork =1, 2,... k
Where | is categories of REN for I =1, 2,... 1
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(Equation 3)
Level 1:
k-1

Yij = mo; + my;Age;; + z Yok Stress Appraisal;; + €;;
k=1

Where k is categories of Stress Exposure fork =1, 2,... k

Level 2:

-1 k-1 k-1

Yozk Stress Appraisal; + Yo3k Stress Exposure;

To; = Yoo T YouREN; +
1 k=1 k=1

l=
+ Yoari (REN; * Stress Appraisal;) + vosX; + {oi
k-1 k-1
Tmi = VYmo + Z Ymik REN; + Z VYmak Stress Appraisal;
k=1 k=1

k-1

+ ) VYmar (REN; * Stress Appraisal;) + {pn;
k=1

Where Xi is a vector of covariates
Where Kk is categories of Stress Exposure and Stress Appraisal fork =1, 2,... k
Where | is categories of REN for1=1, 2,... 1
(Equation 4)
3.5. RESULTS

[INSERT TABLE 3.2 HERE]
Descriptive Differences in Stress Exposure and Stress Appraisal

Table 3.2 shows the different patterns of appraisal, conditional on exposure on each of
the eight items in the stress questionnaire, across the different REN groups. Reporting ongoing
health problems was the most prevalent stressor out of the eight evaluated. What was notable is
that upon experiencing this stressor, the probability of foreign-born Hispanics being upset by this

experience was nearly 10% greater than US-born whites. Furthermore, while US-born blacks had
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the highest likelihood of experiencing ongoing health problems, they were the least likely to
report the experience of this chronic stressor as upsetting.

Difficulties at work were a stressor most commonly reported among both US-born
(16.2%) and foreign-born (20.4%) blacks, as well as foreign-born Hispanic respondents (15.9%).
Those most affected by this stressor were foreign-born blacks (55.2%) and foreign-born
Hispanics (53.4%). Those least affected by this stressor were US-born black respondents (44.7%)
and US-born Hispanics (41.1%). Foreign-born black and Hispanics were most likely to
experience ongoing physical or emotional problems in a spouse or a child. However, the groups
most likely to be upset by this stressor were US-born whites (68.4%) and foreign-born Hispanics
(66.6%). When compared to the majority group of US-born whites, US-born blacks were 12%
less likely to be upset by this stressor and US-born Hispanics were 10% less likely to be affected.
Drug or alcohol use in a family member were most likely to be experienced by US-born black
and Hispanics in the sample at 21.8% and 19.7%, respectively. However, among those who did
experience this stressor, both these groups were least likely to report being upset by this stressor
upon being exposed to it. Foreign-born blacks, while having the lowest likelihood of
experiencing this stressor (13.4%) had the highest likelihood of reporting being upset by it
(84.2%). Close relationship problems were a stressor most commonly experienced by black
foreign-born (31.7%) and US-born (26.4%) adults. Foreign born-blacks were most likely to be
upset by this stressor (60.0%), nearly 10 percentage points higher than the average. US-born
blacks, meanwhile, had the lowest likelihood of being upset by this strain (43.7%). The next
most likely group to be upset by this stressor by was actually US-born whites (54.6%). Groups

most likely to be caring for a sick individual were foreign and US-born blacks, at 41.5% and
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39.0%, respectively, while those most likely to report being upset by this chronic strain were
white foreign-born (40.6%) and US-born (38.1%) respondents. Financial strain was an
experience most commonly seen in in both US and foreign-born blacks, with 65.5% of foreign-
born black and 55.5% of US-born black respondents reporting this as a chronic stressor.
However, foreign-born blacks were the least likely of any race-ethnicity-nativity group (47.3%)
to report being upset by this stressor. Those most likely to be upset by this experience were
foreign-born Hispanics (63.5%) and US-born Hispanics (54.2%). Housing problems were far and
away most likely to be experienced by black respondents, both US-born (29.2%) foreign-born
(26.1%). The groups most likely to report being upset by his strain were foreign-born black
(64.9%) and foreign-born Hispanics (57.3%). Despite being among the most likely to experience
this stressor, US-born blacks were fairly close to the mean appraisal reporting.

The descriptive analysis of stress experience versus appraisal revealing in the sense that it
furthers the need to include appraisal in the understanding of the stress process. The fact that the
rank-order of stress exposure and stress-appraisal was not the same across all measures indicates
that there is variation in the lived experience of different REN groups in regards to stressors and
stress exposure. While white foreign-born or US-born groups were the never the most likely to
experience a given stressor, they ranked highly on appraisal for many stressors involving close
relationships such as experiencing physical or emotional problems in a child or spouse, a strain
in a close relationship, or caring for a sick family member or friend.

Work difficulties and individual health problems were both stressors in which US-born
blacks, despite experiencing them at a higher rate, were also upset by them at the lowest rate.

Given the somewhat individual nature of these problems, relative to the other stressors involving
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family, caregiving, or close relationships, this may be indicative of the types of coping
mechanisms unique to this demographic group. The fact that US-born blacks and Hispanics
report the lowest likelihood of being upset by a family member having ongoing substance abuse
problems, despite being the groups most likely to report these problems is another interesting
insight into how different race-ethnicity-nativity groups deal with different types of stressors.
Stressor falling primarily into the physical resource domain, such as housing difficulties or
financial strain were most commonly experienced by racial minorities. Black foreign-born
respondents were most insulated from the effects of financial strain, while being most affected
by housing insecurity. This is in contrast to their US-born counterparts, who showed a lower than
average likelihood of being upset by this housing insecurity. The nature of these differences
within race-ethnicity groups further validates the need to examine the stress experiences at these
intersectional identities. Contributions of each of these stress items and appraisal items to the
multilevel growth curve models can be found in Appendix Figure A3.1.
Race-Ethnicity-Nativity, Stress, Appraisal, and Physiological Well-Being

The introduction of race-ethnicity and nativity is illuminating not just for age- patterns in
biomarkers, but the ways in which these patterns vary when exposure and appraisal are
introduced.

[INSERT TABLE 3.3 HERE]

I. C-Reactive Protein

In models assessing stress exposure, black US-born adults show higher baseline levels of C-
reactive protein, but not when measuring stress appraisal (Table 3.3). When measuring appraisal,
black foreign-born respondents show a higher baseline level of c-reactive protein. Stress

exposure models indicate that the increase in C-reactive protein happening after age 60 is less
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pronounced for black US-born adults. In stress appraisal models, the rate of CRP increase at all
ages is significantly lower among black-foreign born individuals. In the absence of age-specific
effects on CRP levels, high stress exposure for foreign-born whites is significantly more
damaging when compared to the reference group of US-born whites, while medium stress
exposure is less damaging. Meanwhile, both medium and high stress exposure for black US-born
individuals is significantly less detrimental, by comparison. With stress appraisal, rather than
exposure, high appraisal is still significantly more detrimental to foreign-born whites, while
black US-born individuals still retain advantages in the face of medium and high stress appraisal
in its effects on C-reactive protein. Additionally, foreign-born Black individuals are shown to be
less susceptible to elevated c-reactive protein levels in the face of both medium and high stress
appraisal. Given the fact that effects across high stress and high appraisal are not constant, the
perception and the evaluation of stressors is an essential part of understanding how these
experiences affect physiological health.

[INSERT FIGURE 3.1 HERE]

Age is not constant in its effect on physiological aging, highlighted in the three-way
interaction terms. While foreign-born whites are less affected by both medium and high stress
exposure before age 60, when compared to the effects of these levels of exposure on US-born
whites. CRP elevation associated with medium and high stress exposures is significantly higher
for US-born black individuals, but only before age 60. Medium stress exposure is much less
damaging for US-born Hispanics, but only after age 60.

[INSERT FIGURE 3.2 HERE]
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For foreign-born whites, high stress appraisal, was significantly less damaging to CRP levels
than for US-born whites, albeit only before age 60. Black US-born adults show a higher
elevation of CRP attributable to medium stress appraisal before age 60. However, after age 60,
Black US-born adults in the face of medium and high stress appraisal showed a lower magnitude
of CRP elevation than White US-born citizens. In the face of medium stress, black foreign-born
adults showed higher magnitudes of CRP elevation at all ages. Only prior to age 60 was their
CRP elevation attributable to high stress appraisal significantly higher than the reference group.
Hispanic foreign-born adults demonstrated greater resilience to elevated CRP levels in the face
of high stress appraisal, but only after age 60.

ii. Alc
Both Black and Hispanic US-born adults had higher baseline Alc levels, while black foreign-

born adults had lower baseline Alc. Alc increased at a significantly slower rate across all ages
among black US-born adults. Alc also increased at a slower rate for US-born Hispanics after age
60. In stress exposure models, Alc increased at a faster rate for black foreign-born respondents,
but only before age 60. When appraisal was used, this faster increase was found across all ages.
Black US-born Alc levels were not as elevated by exposure to medium levels of stress as

white US-born adults. Hispanic foreign-born adults also experienced a significantly lower
increase in Alc, by virtue of medium stress exposure. However, for black foreign-born adults,
both high and medium stress were more detrimental to their Alc levels than white US-born
citizens. These relationships between stress exposure levels were also found when using stress
appraisal levels as well.

Allowing these effects to vary with age added necessary nuance to the understanding of how
physiological health is affected by stress and appraisal over the life course. Before age 60, Black
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US-born adult’s Alc levels was elevated at a much higher magnitude by exposure to medium
stress levels than white US-born adults. In this same age range, black foreign-born adults were
less affected by both medium and high exposure to stress, while also being less affected by high
stress exposure before age 60 as well. Before age 60 Hispanic foreign-born adults experienced
higher Alc elevation as a result of medium stress exposure. However, after age 60, Hispanic
foreign-born adults Alc levels experienced lower Alc elevations as a result of this same stress
exposure level.

[INSERT FIGURES 3.3 and 3.4 HERE]

Black US-born citizens were still more greatly affected by medium stress appraisal before
age 60, when compared to white US-born adults. Alc of black foreign-born adults was less
significantly elevated by medium and high stress appraisal at all ages observed, when compared
to the Alc elevation of the reference group from these same levels of stress appraisal. Hispanic
foreign-born adults still experience higher Alc elevation before age 60 and lower Alc elevation
after age 60 by virtue of medium stress appraisal. This same group also shows that they are less
affected by high stress appraisal before age 60 when compared to White US-born citizens.

iii. Poor HDL Levels

[INSERT TABLE 3.4 HERE]

Probability of poor HDL (high density lipoprotein) cholesterol, commonly referred to as
“good cholesterol” was also measured as potential indicator of damaging stress effects on the
body. As mentioned before, the age trend for HDL was able to be captured linearly, meaning that
the age effects and interactions are uniform across the entire age range studied. The only

significant baseline differences seen was Hispanic foreign-born adults having a lower likelihood
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of poor HDL cholesterol levels, but only in the appraisal models. However, Hispanic foreign-
born Hispanics adults showed a significantly higher rate of increase in the likelihood of poor
HDL cholesterol over time than any other group.

In the face of medium stress exposure, the likelihood of poor HDL levels is elevated more for
both Hispanic US-born and foreign-born adults. High stress exposure was not as detrimental for
black foreign-born adults in relation to their likelihood of poor HDL cholesterol, but was more
detrimental for Hispanic foreign-born respondents when compared to white US-born adults. In
the face of medium stress appraisal, the probability of poor HDL levels does not rise as high for
black US-born individuals when compared to white US-born individuals. Medium stress
appraisal increases the probability of poor HDL significantly higher for both US and foreign-
born Hispanics, however. Additionally, Hispanic foreign-born individuals experience the highest
detriment to poor HDL probability, by virtue of high stress exposure than any other race-
ethnicity-nativity group.

[INSERT FIGURES 3.5 and 3.6 HERE]

Exposure to high stress increased the likelihood of poor HDL significantly higher for
black foreign-born adults when compared to the effect for white US-born adults. Both Hispanic
US-born and foreign-born adults experienced a slower increase in the probability of poor HDL
over time by virtue of medium stress exposure. When measuring the magnitude to which high
stress exposure drove the probability of poor HDL over time, Hispanic foreign-born adults
showed the slowest rate out of any REN group. When compared to White US-born adults, black
US-born adults’ likelihood of poor HDL from medium stress appraisal was significantly higher,

while Hispanic US-born adults were significantly lower. Both medium and high stress appraisal
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increased the likelihood of poor HDL at a significantly slower rate for Hispanic foreign-born
adults in comparison to the reference group.
3.6. DISCUSSION

The aim of this study was to answer the following questions. First, how does the
experience of stress exposure and stress appraisal vary based on race-ethnicity and nativity?
Second, how does race-ethnicity and nativity influence the relationship between stress exposure,
stress appraisal and physiological health after the age of 50? This study emphasizes distinction
between stress exposure and stress appraisal, while also highlighting the need to examine intra-
racial differences in stress exposure, stress appraisal and physiological health. The need to while
observing dynamic rates of change within individuals when assessing examine age-related health
effects across the life course, is another point that emerges from this analysis. Overall, this study
is an important extension on the work of racial-ethnic differences in aging engendered by the
stress process mechanism.

A key point that this paper makes is the difference between the experience of stressor,
stress exposure, and whether or not an individual was affected by a stressor. Groups that had the
highest likelihood of exposures to stressors, often did not have the highest rates of appraisal upon
the experience of these stressors. One such example is the experience of an emotional or physical
problem with a child or a spouse. Out of the sample of individuals reporting this experience, the
group with the highest likelihood of being upset by this stressor were White US-born citizens.
This is a group that was often least likely to experience each of the stressors reported. However,
experiencing this stressor is more likely to have an effect on this group than on any other race-

ethnicity-nativity group studied. The experience of financial strain is most likely to be
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experienced by Black US-born adults, but they are the second-least likely to perceive this as a
stressor. This is a starting point in gaining further insight into the ways in which different groups
experience, perceive and react to stressors in their lives. There are differences in the models that
examine stress exposure versus stress appraisal. This can be found in the presence of statistically
significant relationships, and in some cases, the direction of the relationship between similar
levels (medium and high) of stress exposure compared to of stress appraisal. While these
measures are obviously related, they are distinct in the ways in which they affect health.
Differences in model fit based on the usage of either stress exposure or stress appraisal further
highlight the difference in these measures, capturing unique effects in physiological aging over
the life course.

The experience of stress exposure and appraisal, as it relates to health are dependent on
timing. The relationship between the burden of either stress or appraisal as it relates to health, in
the absence of age effects, was modified when the natural splines for age were introduced.
Without accounting for age, exposure to high stress and high appraisal was significantly more
determinantal for white foreign-born adults’ levels of inflammation, as measured by C-reactive
protein. By introducing age and timing this is shown to be driven by differences occurring after
age 60. Black US-born adult Alc levels are less affected by medium levels stress appraisal
burden, with the introduction of age showing that this is driven by advantages after age 60. They
are significantly more impacted prior to age 60 but less impacted after age 60. Black US-born
adults’ likelihood of poor HDL is lower in the face off medium stress appraisal, but this flips to a
disadvantage when the effects of age are introduced. Hispanic foreign-born adults have a higher

likelihood of poor HDL levels attributed to both medium and high stress exposure and appraisal
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without factoring in age. However, when age is introduced, this REN group shows a slower rate
of decline when compared to the reference group. This same type of relationship is seen with
US-born Hispanics where mediums stress exposure and appraisal elevate the likelihood of poor
HDL significantly higher, but when interacted with age, the rate of poor HDL increase is
significantly slower. The timing of these effects and what it means for the aggregate differences
in physiological health by REN emphasizes that aging should be studied dynamically, with its
effects varying throughout the life course. The centering of both CRP and Alc around age 60
could be indicative of the experience of different life events. The fact that the likelihood of poor
HDL is a more constant rate of change over the adult life course may also be indicative of
different life course circumstances. While this paper does not seek to theorize beyond observing
the ages in which these shifts occur, an exploration of what may be driving these patterns in
aging is an opportunity for future research.

This paper does not get into the specific types of supports and coping mechanisms that
groups employ, but the aforementioned temporal variation in the relationship between stress
exposure and appraisal on health outcomes points to different timing and resources employed at
different points in the life course by different race-ethnicity-nativity groups. When a stressor
rises to the level of upsetting could explain the variation in the direction of the relationships.
Having higher levels of stress be more damaging for physiological health early in the life course
may allow individuals to generate protective effects and strategies to deal with these experiences
later on in life. This may explain the trajectory of Alc and HDL levels for black US-born adults.
The absence of stress early in the life course, coupled with the lack of resource deployment to

combat the negative health effects of stress early in the life course may generate more
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detrimental observed stress effects on health later on in life. This could be the case for the
relationship between stress and Alc levels found for white foreign-born adults after age 60.
Erosion of resources over the life course could explain why Black foreign-born adults Alc levels
are less impacted in the face of higher stress or appraisal before age 60, but more so after age 60.
There is not universal pattern for how stress exposure and appraisal influences physiological
health. The differences across these different race-ethnicity-citizenship groups, reveals the need
to further investigate the timing of stress experience and social support through the life course.

The variation that existed within racial-ethnic groups in the relationship to age, stress, and
health is another major finding from this paper. It is clear based on the descriptive analysis that
within racial-ethnic groups, nativity makes a difference in level of appraisal, conditional on
stressful experience. Assessing C-reactive protein levels over the life course highlights this
distinction for both black and Hispanic adults. US-born Hispanic adults show greater resilience
in the face of medium stress exposure after age 60, while foreign-born Hispanics do not.
Meanwhile, in the face of high stress appraisal, foreign-born Hispanic show higher resistance to
elevated CRP over time, while US-born Hispanics do not show this resilience. Black US-born
citizens show a greater resistance to the negative effects of high stress appraisal on CRP levels,
while Black foreign-born citizens do not. However, before age 60, in the face of both medium
levels of stress exposure and appraisal, black foreign-born adults’ physiological response as
measured by Alc levels, is better than the reference group, while their US-born Black
counterparts’ response is significantly worse.

This variation both in the timing at which stressors affects physiological health and the

differences existing within racial and ethnic groups are indicative of a few things. First, stress
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appraisal on the basis of nativity is qualitatively different from stress exposure, both of which
that cannot be conflated with the experiences of someone from the same racial group, but
different nativity status. Second, the timing at which life course stress exposure and appraisal is
key to understanding the workings of the stress process and its health consequences. Many of the
intra-racial differences in stress exposure and health show that those born in the US show a
greater resilience later on in life, but less resilience early on. This may be indicative of the age-
as-leveler hypothesis, where those at a disadvantage and those at an advantage converge later in
life. Theories of cumulative advantage or disadvantage do not offer the best explanation for these
differences, as the stress effect does not remain constant in magnitude or direction of the
relationship. Even without seeing the entire adult life span of individuals in the analytic sample,
support for cumulative advantage or disadvantage would not be accompanied by changes in the
direction of the relationships of physiological health effects attributable to stress appraisal at
different observed ages.
Limitations

This paper offers meaningful contributions to the understanding of the stress process in
life course health, but there are opportunities for future exploration. First, this paper is supposed
to offer insight into the stress process over the life course. The sample is limited to individuals
where the minimum age is 51. While not a major concern, there is a possibility that the analytic
sample may be subject to a selection effect, that is, the healthiest individuals (those living to 51)
are the ones that appear in the analysis. An opportunity exists to examine the social supports that
each of these groups have in place. The purpose of the study was to assess differences in stress

and stress appraisal. Previous work has pointed to differences in resources and coping
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mechanisms that may exists across different population sub-groups. While this study does not
purport to answer any of these questions, some of the main findings hint at how social supports
and resources may be differentially employed on the basis of race-ethnicity-nativity status.
Sample sizes for some race-ethnicity-nativity statuses, are somewhat small by comparison,
specifically those of white and black foreign-born adults. While the conclusions are statistically
significant, assessing the findings in this study with more robust sample sizes for these specific
groups would be a worthwhile next step. Additionally, evaluating how each specific individual
stress exposure and appraisal of specific could provide further insight into the patterns unearthed
in the multilevel analysis, specifically in some of the three-way interactions assessing the timing

of stress and appraisal in shaping differences in physiological aging.

3.7. IMPLICATIONS
In summary, this paper contributes to research on the stress process model and life course

health differences by virtue of race, ethnicity, and nativity. An important takeaway from this
work is the timing and the manner in which stress appraisal, spurs differences in physiological
health. The different effects that higher levels of both stress appraisal and exposure have on
health over the life course warrants an understanding of how the experience of stress comes to
fruition in the form of physiological health deterioration. The cumulative effect of stress
appraisal over the life course is comparatively different within racial and ethnic groups. There is
a lot left to be explained on why this is the case, but this study points to unique timing and
effects of stress appraisal on the basis of nativity. Future work should explore the specific
dimensions of stressors, the resources that different race-ethnicity-nativity groups employ to
combat stressors and their effectiveness in older adults. This paper certainly supports the idea

that migrants to the United States have aging trajectories distinct from their US-born
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counterparts. Studies of differences in health on the basis of race-ethnicity need to keep this in
mind. In regards to common theories in the study of aging, the cumulative advantage and
disadvantage hypotheses do not seem to have much support, rather, an age-as-leveler effect
could be argued, albeit one in which the convergence is not completely linear. This study offers
an important contribution to the understanding of differences in the stress process based on race-
ethnicity and nativity. Important information on stress exposure and appraisal, as well as the
points in the life course in which individuals are most susceptible to the effects of stress on
physiological health are contributions that should be considered in future studies on the stress

process and health in later life.
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3.9. FIGURES?

Figure 3.1 Isolated Effect of Age and Stress Exposure on Logged CRP By Race-Ethnicity-
Nativity
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Figure 3.2 Isolated Effect of Age and Stress Appraisal on Logged CRP By Race-Ethnicity-
Nativity
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Figure 3.3 Isolated Effect of Age and Stress Exposure on HbAlc By Race-Ethnicity-Nativity
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2 Only statistically significant differences are shown in Figures 3.1-3.6
3 Confidence Intervals can be found in Appendix Tables A3.2 and A3.3
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Figure 3.4 Isolated Effect of Age and Appraisal on HbAlc By Race-Ethnicity-Nativity
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Figure 3.5 Isolated Effect of Age and Stress Exposure on the Probability of Poor HDL
Cholesterol By Race-Ethnicity-Nativity
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Figure 3.6 Isolated Effect of Age and Stress Appraisal on the Probability of Poor HDL
Cholesterol By Race-Ethnicity-Nativity
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3.10. TABLES

Table 3.1 Unweighted Descriptive Statistics from the Health and Retirement Study (2006-2016)

(N=51,106 Person Years)

Race Ethnicity Nativity
US-Born NH White
Foreign-Born NH White

US-Born NH Black
Foreign-Born NH Black
US-Born Hispanic
Foreign-Born Hispanic

Sex
Female
Male

Stress Appraisal
Low
Medium
High

Stress Exposure
Low
Medium
High

Cohort
Before 1924
1924-1930
1931-141
1942-1947
1948-1953
1954-1959
1960-1965

Marital Status
Married
Never Married
Separated
Widowed

Age
Logged C-Reactive Protein

N

39,447
1,494

5,676
284

1,925
2,280

33,130
21,748

25,967
16,222
8,917

27,975
15,367
7,764

412
4,668
22,455
10,064
11,117
2,151
239

32,867
1,454
7,039
9,746
Mean
70
0.53

%

77%
3%
11%
1%
4%
4%

60%
40%

51%
32%
17%

55%
30%
15%

1%
9%
44%
20%
22%
4%
1%

64%

3%

14%
19%

Std. Dev.
8.3

1.2
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Hb Alc 5.8 0.79
Poor HDL Levels 0.077 0.27
Education (Years) 13 4.6

194



6510 €150 2o 6790 LS¥°0 €L€0 6110 ¢40ssas siyy Aq 1esdn
1o 98T°0 v12°0 1920 2620 ¥80°0 9TT'0 swajgold Huisnoy Hurobuo
GIG°0 GE9'0 Zrso0 eL¥°0 8150 810 G0S'0 ¢Jossans siyy Ag 1esdn
66€°0 191°0 9z1'0 G59°0 G5S°0 0T€0 €1€°0 ureuss feroueuly buiobuo
89€°0 2€20 LYE0 22€0 T€E€0 90%'0 18€°0 ¢Jossans siy Aq 1esdn
67€°0 Gze0 65€°0 GTY'0 06€°0 8€€'0 €0 pusy/Iaquiaw Ajiwey 3a1s buidjoH
2580 ¥St'0 65t°0 0090 LEV'O 6150 950 ¢J0ssans siy Ag 1esdn
0220 €020 6720 LTE0 ¥92°0 8720 1120 diysuonefal 8so|d e ui swajgqo.d Butobug
ZrLo 850 ¥89°0 Zr80 1190 8690 LSL°0 ¢40ssas siyy Aq 1esdn
T.T0 95T'0 L6T0 vET'0 8120 €ET0 99T'0 Jaquiaw Ajiwey asn Bnip/joyody
¥99°0 999°0 1150 609°0 £95°0 0£9°0 ¥89°0 ¢40ssa.s siy Aq 1esdn
) 891°0 ervo 98%°0 6210 65t°0 TEV'0 pPI1Yyd/asnods wajqo.d [euonows/[eatsAyd
LLY0 v€G°0 TT7°0 2850 LY¥0 19%°0 181°0 ¢40ssas siyy Ag 1esdn
9¢T°0 6ST°0 SrT°0 ¥02°0 2910 20T°0 TET°0 A0M T8 SannaIIQ
LES0 €290 250 0050 €61°0 6250 6£5°0 ¢Jossans siy Ag 1esdn
190 8TL°0 .90 ¥0L°0 0£L°0 999°0 €99°0 J18SINOA Ul swa|qoid yireaH Burobuo
ueaN uiog ulog-sn uiog uiog uiog ulog sn 10SSa11S
TE3ELe) -ub1a104 J1uedsiH -ub1aJ04 N -ub1a104 ETTIY
JiuedsiH oerg oerg SHUM

(19n8] TOO > d 1€ JUedIIUBIS SBOUBIBLIP
1591 a4enbs-1y) [e) AlaneN-Al01uYy13-90eYy AQ 21nsodx3 SSaJ1S Uo [euonipuo) ‘ApniS uawaiay pue yljesH
ay1 10} aireuuonsan®) puiyag-aAeaT ayl uo Swa| [enpliAlpul Joj [esielddy ssans pue ainsodx3 ssadS Ues|\ Z'€ a|gel

195



Table 3.3 Multilevel Linear Mixed Effects Models Measuring the Effect of Stress Exposure and
Stress Appraisal on (Logged) C-Reactive Protein and HbAlc over Time by Race-Ethnicity-

Nativity (Standard Errors in Parentheses)

(Intercept)
Age (Spline Knot at 60)

Age <60
Age 60+

Stress Level (Low)
Medium

High

Race-Ethnicity-Nativity (White US-Born)
White Foreign-Born

Black US-Born

Black Foreign-Born
Hispanic US-Born
Hispanic Foreign-Born

Age * Stress Level
Age <60*Medium Stress

Age 60+*Medium Stress
Age <60*High Stress
Age 60+*High Stress

Age * Race-Ethnicity-Nativity
Age <60*White Foreign-Born

Age 60+*White Foreign-Born
Age <60*Black US-Born
Age 60+*Black US-Born
Age <60*Black Foreign-Born
Age 60+*Black Foreign-Born

Age <60*Hispanic US-Born

CRP CRP Alc Alc-
Exposure Appraisal Exposure Appraisal
-1.600%**  -1.562***  1.766***  1.767***
(0.181) (0.182) (0.016) (0.017)
2.750*%**  2,708***  (0.111***  0.110***
(0.122) (0.126) (0.012) (0.012)
1.5626%**  1.456***  -0.027***  -0.031***
(0.066) (0.067) (0.006) (0.006)
0.239***  0.114* 0.018** 0.009
(0.050) (0.051) (0.006) (0.006)
0.147* 0.117+ 0.027***  0.004
(0.072) (0.067) (0.008) (0.007)
-0.444 -0.896+ 0.050 0.026
(0.435) (0.459) (0.040) (0.043)
0.697***  0.629** 0.095***  (.103***
(0.192) (0.196) (0.018) (0.018)
0.438 2.314* -0.347***  -0.572%**
(1.079) (0.906) (0.099) (0.086)
-0.130 -0.023 0.084** 0.079**
(0.302) (0.309) (0.028) (0.029)
-0.151 -0.201 0.043+ 0.018
(0.269) (0.271) (0.025) (0.025)
-0.439***  -0.232* -0.031**  -0.029*
(0.100) (0.103) (0.011) (0.0112)
0.049 0.162***  -0.014***  -0.006
(0.039) (0.039) (0.004) (0.004)
-0.287* -0.279* -0.035* -0.012
(0.143) (0.134) (0.016) (0.015)
-0.012 0.213***  -0.027***  -0.017**
(0.059) (0.058) (0.006) (0.006)
0.250 1.076 -0.088 -0.058
(0.752) (0.799) (0.072) (0.077)
0.199 0.302 -0.012 -0.008
(0.331) (0.339) (0.030) (0.031)
-0.688* -0.566+ -0.072* -0.083*
(0.334) (0.343) (0.032) (0.033)
-0.280 -0.028 -0.060***  -0.054***
(0.176) (0.178) (0.016) (0.016)
-1.370 -4.775%*  0.815%**  1,168***
(1.901) (1.599) (0.179) (0.157)
-0.639 -1.582* 0.054 0.296***
(0.840) (0.802) (0.077) (0.074)
0.542 0.254 -0.079 -0.061
(0.523) (0.536) (0.050) (0.052)
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Age 60+*Hispanic US-Born
Age <60*Hispanic Foreign-Born
Age 60+*Hispanic Foreign-Born

Stress * Race-Ethnicity-Nativity
Medium Stress*White Foreign-Born

High Stress*White Foreign-Born
Medium Stress*Black US-Born

High Stress*Black US-Born

Medium Stress*Black Foreign-Born
High Stress*Black Foreign-Born
Medium Stress*Hispanic US-Born
High Stress*Hispanic US-Born
Medium Stress*Hispanic Foreign-Born
High Stress*Hispanic Foreign-Born

Age * Stress * Race-Ethnicity-Nativity
Age <60*Medium Stress*White Foreign-Born

Age 60+*Medium Stress*White Foreign-Born
Age <60*High Stress*White Foreign-Born
Age 60+*High Stress*White Foreign-Born
Age <60*Medium Stress*Black US-Born
Age 60+*Medium Stress*Black US-Born
Age <60*High Stress*Black US-Born

Age 60+*High Stress*Black US-Born

Age <60*Medium Stress*Black Foreign-Born
Age 60+*Medium Stress*Black Foreign-Born
Age <60*High Stress*Black Foreign-Born

Age 60+*High Stress*Black Foreign-Born

CRP CRP Alc Alc-
Exposure  Appraisal Exposure Appraisal
-0.041 -0.130 -0.090***  -0.110***
(0.296) (0.300) (0.027) (0.027)
0.170 0.186 0.024 0.067
(0.462) (0.467) (0.044) (0.045)
-0.178 -0.077 -0.060* -0.050*
(0.263) (0.267) (0.024) (0.024)
-0.770* -0.207 -0.010 0.014
(0.344) (0.384) (0.038) (0.042)
1.181** 1.054** -0.020 0.038
(0.410) (0.400) (0.045) (0.044)
-0.574***  .0.498**  -0.079***  -0.106***
(0.145) (0.154) (0.016) (0.017)
-0.626***  -0.396* -0.019 -0.011
(0.167) (0.179) (0.019) (0.020)
0.422 -2.896**  0.591***  1.196***
(1.276) (0.933) (0.127) (0.102)
0.155 -2.577* 0.461***  (0.923***
(1.324) (1.072) (0.132) (0.113)
0.407 0.073 0.033 0.030
(0.250) (0.233) (0.028) (0.026)
0.083 -0.207 -0.002 0.038
(0.274) (0.294) (0.030) (0.032)
0.049 -0.116 -0.064**  -0.044*
(0.185) (0.191) (0.021) (0.022)
0.065 0.329 -0.010 0.044
(0.239) (0.251) (0.027) (0.028)
1.895** 0.994 -0.018 -0.011
(0.669) (0.734) (0.073) (0.080)
0.008 -0.134 0.050+ 0.018
(0.235) (0.231) (0.025) (0.025)
-2.604**  -2.216**  0.014 -0.072
(0.839) (0.788) (0.091) (0.086)
-0.079 -0.104 -0.034 -0.009
(0.292) (0.285) (0.032) (0.0312)
1.064***  0.951** 0.187***  0.237***
(0.295) (0.310) (0.033) (0.035)
0.150 -0.378**  0.025+ 0.001
(0.118) (0.124) (0.013) (0.014)
1.064** 0.607+ 0.042 0.002
(0.341) (0.366) (0.038) (0.040)
0.088 -0.378* -0.002 -0.015
(0.145) (0.152) (0.016) (0.017)
-0.442 5.791** -1.168***  -2.232%**
(2.369) (1.796) (0.237) (0.197)
0.123 2.070** -0.145+ -0.409***
(0.776) (0.694) (0.080) (0.075)
0.280 4.938* -0.995***  -1.694***
(2.466) (2.078) (0.247) (0.218)
0.895 1.389 -0.228* -0.738***
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Age <60*Medium Stress*Hispanic US-Born
Age 60+*Medium Stress*Hispanic US-Born
Age <60*High Stress*Hispanic US-Born

Age 60+*High Stress*Hispanic US-Born

Age <60*Medium Stress*Hispanic Foreign-Born
Age 60+*Medium Stress*Hispanic Foreign-Born
Age <60*High Stress*Hispanic Foreign-Born
Age 60+*High Stress*Hispanic Foreign-Born
Random Effects

Level 1 SD- Individual

Level 2 SD- Initial Status

Level 2 SD- Rate of Change

Covariance

BIC

N

+p<0.1,*p<0.05 **p<0.01, **p<0.001

All models control for cohort, marital status, education, sex, and either stress appraisal or stress exposure

CRP CRP Alc Alc-
Exposure  Appraisal Exposure Appraisal
(0.917) (0.911) (0.093) (0.094)
-0.749 0.013 -0.009 -0.005
(0.500) (0.472) (0.056) (0.052)
-0.653**  -0.233 -0.021 0.024
(0.219) (0.212) (0.024) (0.023)
-0.099 0.682 0.020 -0.084
(0.548) (0.587) (0.061) (0.064)
-0.311 -0.485 0.003 0.043
(0.354) (0.344) (0.037) (0.037)
0.064 0.457 0.137** 0.106*
(0.381) (0.393) (0.043) (0.045)
0.298+ 0.135 -0.052**  -0.039*
(0.179) (0.174) (0.020) (0.019)
-0.363 -0.648 -0.032 -0.114*
(0.482) (0.503) (0.053) (0.055)
-0.507+ -0.592* 0.010 -0.031
(0.296) (0.279) (0.031) (0.030)
0.408 0.408 0.050 0.050
3.333 3.343 0.265 0.266
0.153 0.154 0.013 0.013
-0.469 -0.473 -0.003 -0.003
109948.2  109932.8  -114095.2 -114225.2
51106 51106 51106 51106
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Table 3.4 Multilevel Linear Mixed Effects Models Measuring the Effect of Stress Exposure and
Stress Appraisal on Probability of Poor HDL Cholesterol over Time by Race-Ethnicity-Nativity

(Standard Errors in Parentheses)

(Intercept)
Age

Stress Level (Ref. Low)
Medium Stress

High Stress

Race-Ethnicity-Nativity (Ref. White US-Born)

White Foreign-Born
Black US-Born

Black Foreign-Born
Hispanic US-Born
Hispanic Foreign-Born

Age * Stress Level
Age*Medium Stress

Age*High Stress

Age * Race-Ethnicity-Nativity
Age*White Foreign-Born

Age*Black US-Born
Age*Black Foreign-Born
Age*Hispanic US-Born
Age*Hispanic Foreign-Born

Stress Level * Race-Ethnicity-Nativity
Medium Stress*White Foreign-Born

High Stress*White Foreign-Born
Medium Stress*Black US-Born
High Stress*Black US-Born

Medium Stress*Black Foreign-Born

Stress Stress
Exposure Appraisal
0.097** 0.098**
(0.032) (0.032)
0.000 0.000
(0.000) (0.001)
0.029** 0.028**
(0.009) (0.010)
-0.007 -0.017
(0.014) (0.013)
0.050 0.040
(0.048) (0.050)
-0.003 0.022
(0.025) (0.026)
-0.014 -0.087
(0.126) (0.118)
0.001 -0.005
(0.040) (0.041)
-0.062+ -0.076*
(0.036) (0.037)
-0.001** -0.002***
(0.000) (0.000)
0.001 0.001+
(0.001) (0.001)
-0.003 -0.003
(0.002) (0.002)
0.000 -0.001
(0.001) (0.001)
-0.002 0.001
(0.006) (0.006)
-0.001 -0.001
(0.002) (0.002)
0.004* 0.005**
(0.002) (0.002)
-0.024 -0.035
(0.056) (0.057)
0.014 0.038
(0.067) (0.066)
-0.036 -0.148***
(0.026) (0.026)
-0.032 0.012
(0.031) (0.032)
-0.138 -0.126
(0.145) (0.129)

199



High Stress*Black Foreign-Born
Medium Stress*Hispanic US-Born
High Stress*Hispanic US-Born
Medium Stress*Hispanic Foreign-Born

High Stress*Hispanic Foreign-Born

Age * Stress Level * Race-Ethnicity-Nativity

Age*Medium Stress*White Foreign-Born
Age*High Stress*White Foreign-Born
Age*Medium Stress*Black US-Born
Age*High Stress*Black US-Born
Age*Medium Stress*Black Foreign-Born
Age*High Stress*Black Foreign-Born
Age*Medium Stress*Hispanic US-Born
Age*High Stress*Hispanic US-Born
Age*Medium Stress*Hispanic Foreign-Born
Age*High Stress*Hispanic Foreign-Born
Random Effects

Level 1 SD- Individual

Level 2 SD - Intercept

Level 2 SD- Rate of Change

Covariance

BIC
N

+p<0.1,*p<0.05 **p<0.01, ***p<0.001
All models control for cohort, marital status, education, sex, and either stress appraisal or stress exposure

Stress Stress
Exposure Appraisal
-0.515** -0.127
(0.165) (0.151)
0.134** 0.132**
(0.042) (0.041)
-0.102* -0.067
(0.052) (0.053)
0.166*** 0.149***
(0.036) (0.037)
0.161*** 0.197***
(0.046) (0.047)
-0.001 0.001
(0.003) (0.003)
0.000 -0.001
(0.003) (0.003)
0.002 0.008***
(0.001) (0.001)
0.002 -0.001
(0.002) (0.002)
0.009 0.010
(0.007) (0.007)
0.033*** 0.010
(0.008) (0.008)
-0.005* -0.005*
(0.002) (0.002)
0.005+ 0.002
(0.003) (0.003)
-0.006** -0.008***
(0.002) (0.002)
-0.008** -0.011***
(0.003) (0.003)
0.184 0.184
0.504 0.506
0.025 0.025
-0.012 -0.012
-1737.5 -1751.9
51106 51106
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CONCLUSION
This dissertation is a valuable contribution to our understanding of population health,

validating and expanding on three key ideas. First, variation within racial and ethnic groups
should be ignored or aggregated when studying population health. Second, timing and life course
processes are crucial to understanding health disparities and how social determinants shape
health outcomes. Third, a multilevel approach to social determinants of health reveals the
multidimensional nature of what shapes health and well-being. The different levels of analysis
coupled with assessment of different health outcomes through an intersectional lens reveals
important information about the patterns and processes that shape population health over the life
course

An intersectional lens is necessary to understand processes that shape population health
disparities in the United States. While there is utility to finding how a single demographic marker
or social status shapes differences in population health, that alone is not sufficient. Researchers
should look for opportunities, when data allows, to look within racial and ethnic groups to
provide the most nuanced analysis. This work focuses on the variation that exists within racial
and ethnic groups, specifically along the lines of citizenship and legal status. Migration and
adaptation to the United States has a set of unique challenges that exist regardless of race. These
challenges are also compounded by racial and ethnic identity. These challenges related to
assimilation to the United States can extend past the individual to children family members and
anyone living in the same household. The demographic profile of the United States is such that
the number of households in the United States containing multiple citizenship, racial and legal
statuses will continue to increase. Therefore, the questions of how different sociodemographic

factors intersect with racial and ethnic status is increasingly important. Assertations about racial-
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ethnic differences in health need to acknowledge nativity and citizenship-related factors that
shape social life and consequently, population health.

The intersection with race and ethnicity provides a more nuanced perspective of
demographic characteristics that shape the context of reception and the context of assimilation.
The experience of not being a citizen in the United States is accompanied by a unique set of
stressors while serving as an embodied experience of place in society. The same can be said of
how an individual experiences racial and ethnic identities. Logically, these statuses which are so
fundamental to every aspect of social life should be examined in tandem. Chapters one and two
centers these lived experiences of race, ethnicity, citizenship and legal status by focusing on state
immigrant policy, neighborhood disorder and housing disorder. Exposures to these macro and
meso-level factors are patterned by different racial-ethnic statuses, while being influenced by
nativity and citizenship as well. Chapter three explores how interpersonal stress exposure and
appraisal shape health outcomes while introducing nativity as an additional dimension. Failing to
parse out intra-group differences would obscure the story of how each of these factors influence
health. To the extent that we are able, race-ethnicity should be disaggregated to uncover variation
in any observed effects.

Within this dissertation, any racial-ethnic variation in health is always accompanied by
information about birthplace, citizenship, or both when possible. If a dataset has the statistical
power to be able to introduce variation into these racial groups, that is an avenue that every
researcher should take. Statistical significance of some individual terms may be sacrificed, but
failing to do so would be a disservice to the complexity of the heterogeneity existing within

demographic groups. The ways in which these statuses are lived should not just be assessed with
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a series of interaction terms. At a practical level, interactions can be difficult to interpret for
people reading research and the effort necessary to evaluate these terms can be unnecessarily
burdensome. To seriously consider an intersectional approach in evaluating health outcomes,
intersected statuses should be treated as an aggregated unit. For example, someone who was born
outside the United States, is a citizen, and is Hispanic, should not be subject to interpreting three
interaction terms in order to figure out their health status at time t. This is especially true if where
are measuring longitudinal changes in health by interacting these terms with age and social
determinants of health. In this case, the interaction terms would be too numerous to be a feasible
approach. The solution is to say that someone is a Hispanic foreign-born citizen, and then build
subsequent models from that point. This is interpretable and accounts for the fact that the
experience of nativity and citizenship for someone who is Hispanic is uniquely different from the
experiencing of these statuses for someone who is white, for instance. This approach to assessing
effects of different statuses on health over time is not used as often as it could be. This could be
due to limitations in sample sizes for certain datasets, occasions where it is possible to avoid
numerous interaction terms to assess multiple different intersectional statuses should be
employed whenever possible.

Another key takeaway from this work is that exposures shaping health should always be
evaluated as time and age-specific. | find there are certain inflection points throughout the life
course where individuals may be more susceptible to the effects of certain social determinants of
health. Interactions with age in the second and third chapters illustrate this idea. Aging does not
happen linearly and while the reasons behind this are complex, the upshot is that any exposure

influencing health over time should not be treated as uniform throughout he life course. For
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example, a certain level of neighborhood disorder is going to affect someone who is 35 years old
in in a different manner than for someone who is age 65. These patterns will also vary across the
aforementioned intersectional identities. Allowing the magnitude of exposures to vary across
time and age over the life course requires a flexibility in modelling strategy and coupled with a
willingness to parse out the meaning of interactions with age. Treating these effects as uniform
still provides a valuable starting point for inquiry, but valuable information about life course
timing of social factors and health effects can be obscured when doing so.

The way in which the dynamic effects of aging over the life course is captured should be
subject to scrutiny. Using an age-squared term is a popular way to capture the non-linearity of
aging effects, but this should not be above critical examination. In fact, for models in which the
non-constant effects of age are sought to be captured, age-squared can actually be worse fit in
comparison to using linear splines. Splines are flexible, but more importantly, interpretable. Age-
squared is not an intuitive measure to interpret, and is a constant function despite its non-
linearity. When capturing the changes of a person’s life, this constant function may not be the
best way to do so. Splines can capture rapid changes, give intuitive interpretations, and when
used properly, do not fall prey to the traps of over-fitting. In chapters two and three, splines
offered greater flexibility and better model fit than an age-squared term. Creating higher order
age terms to capture non-linearity of aging trajectories and the exposures that shape these
trajectories is simply not always the best strategy. The use of splines also dovetails nicely with
the central idea of allowing social factors and exposures to have age-specific effects over the life

course.
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The multilevel approach reveals a lot about the multidimensional nature of health. This
study intentionally examines multiple different outcomes in order to encompass the multi-faceted
nature of population health. In this work, macro-level exposures uncover patterns in self-rated
health and anxiety. Meso-level life course exposures shape cognitive and physical aging. Micro-
level social determinants influence physiological measures in the body. Assessing the social
determinants of health at all three levels paints a comprehensive picture of the different
mechanisms explaining how social forces manifest population health differences. Failing to
engage in this multi-level approach would have limited the diversity of the social processes that
are alluded to in this study. This approach also sets up future research, examining other
dimensions of health that are not investigated at each of the three levels of analysis in this study.

The value of this dissertation is providing a high-level view of how certain exposures
influence health. All three of my chapters unearth a larger process that necessitates further
questioning and deeper exploration into the findings unearthed by my analyses. The role of this
dissertation is to provide an overarching view of these patterns while emboldening future
research to add context to the significant findings. In Chapter 1, we find that state immigrant
policies are affecting non-immigrants within states, The existence of this finding is fascinating.
We speculate on why this might be the case in our discussion, but to truly answer the why, this
question needs to be interrogated more thoroughly than this first chapter allows. Beginning with
the assumption of spillover effects for immigrant policies within states allows future researchers
to immediately delve into an analysis of why this might be the case. My second chapter finds
resilience of racial and ethnic minorities to neighborhood and housing disorder. Once again, |

can merely speculate on the reasons for this life course resilience. My findings are not
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completely random, as this resilience in other facets of life has been unearthed by previous work.
However, this chapter cannot speak to why the individuals in my sample are experiencing this
resilience at the intersections of race, ethnicity, citizenship, and legal status that | examine.
Future works should use these findings as a starting point, as a justification to interrogate what is
really going on, either quantitatively or qualitatively. The final chapter finds significant
differences in how stress exposure and appraisal alter physiological health. Distinguishing
between exposure and appraisal is an important first step, but more specific findings on the
differences between these two is necessary. The specific reasons why certain groups are not as
affected by stressful experiences is not completely fleshed out. This should spur work on coping
and flexible resources across the different groups being studies. Based on the findings from all
three chapters, the value of the work that | have done is that it provides a starting point for future
research. This study validates the numerous questions that need to be asked and answered to

expand our understanding of life course health across intersectional statuses.
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APPENDICES

Table Al.1 Table of Outcome Variables by Panel and Wave in SIPP Data

Variable Name 2004 Panel 2008 Panel
Health Outcomes

poor/fair self-rated health (1=fair or poor) W3, W6 W4, W7, W10
frequently anxious (1=yes) W5 W6
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Table Al.2 Unweighted Descriptive Statistics (N=1,200,404)

Variable N Percentage

Race-Ethnicity-Citizenship
Asian Foreign-born citizen 20858 1.74%
Asian Non-citizen 14228 1.19%
Asian US-born citizen 11131 0.93%
Black Foreign-born citizen 7952 0.66%
Black Non-citizen 6826 0.57%
Black US-born citizen 130349 10.86%
Hispanic Foreign-born citizen 22318 1.86%
Hispanic Non-citizen 42132 3.51%
Hispanic US-born citizen 74560 6.21%
White Foreign-born citizen 31798 2.65%
White Non-citizen 20322 1.69%
White US-born citizen 817930 68.14%

Race-Ethnicity-Household Legal Status
Asian Non-citizen 2910 0.24%
Asian Mixed- Status 22232 1.85%
Asian US-Citizen 21075 1.76%
Black Non-citizen 1338 0.11%
Black Mixed-Status 29756 2.48%
Black US-Citizen 114033 9.50%
Hispanic Non-citizen 4988 0.42%
Hispanic Mixed-Status 71321 5.94%
Hispanic US-Citizen 62701 5.22%
White Non-citizen 3541 0.29%
White Mixed-Status 138853 11.57%
White US-Citizen 727656 60.62%

Outcomes

Frequently anxious
No 985936 92.85%
Yes 75912 7.15%

Self-Rated Health
Good/Very Good/Excellent 1023464 75.26%
Fair/Poor 176940 14.74%

Covariates

Sex
Female 636569 53.03%
Male 563835 46.97%

Married
No 557659 46.46%
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Yes
Education
Less than HS
HS/GED Equivalent
2 Year Degree
Bachelor’s Degree
Advanced Degree
Year
2004
2005
2009
2010

2011
Age (mean)

642745

179194
510972
204610
101701
187202

263483
247272
244659
229224
215766

53.54%

15.14%
43.17%
17.29%

8.59%
15.82%

21.95%
20.60%
20.38%
19.10%
17.97%

37.69
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Table A1.3. Outcomes by Race-Ethnicity, Citizenship, and Household Legal Status

Fair/Poor Self- Frequently
Race-Ethnicity-Citizenship Rated Health Anxious
Asian Foreign-born citizen 12.76% 4.18%
Asian Non-citizen 10.61% 4.65%
Asian US-born citizen 7.41% 4.02%
Black Foreign-born citizen 13.61% 4.26%
Black Non-citizen 10.80% 6.35%
Black US-born citizen 21.65% 7.94%
Hispanic Foreign-born citizen 17.35% 7.79%
Hispanic Non-citizen 11.85% 4.95%
Hispanic US-born citizen 13.34% 7.81%
White Foreign-born citizen 15.56% 6.64%
White Non-citizen 11.59% 4.85%
White US-born citizen 14.16% 7.32%
Race-Ethnicity-Household Legal Status
Asian Non-citizen 10.31% 4.54%
Asian Mixed- Status 11.08% 4.50%
Asian US-Citizen 10.60% 4.09%
Black Non-citizen 11.66% 5.68%
Black Mixed-Status 16.16% 6.54%
Black US-Citizen 21.99% 7.80%
Hispanic Non-citizen 14.35% 5.22%
Hispanic Mixed-Status 12.42% 5.43%
Hispanic US-Citizen 14.73% 8.41%
White Non-citizen 13.56% 4.29%
White Mixed-Status 13.69% 6.16%
White US-Citizen 14.24% 7.32%
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Table Al.4 Results From Two and Three-Way Fixed Effects Models of Individual

Accommodating Policies on Self-Rated Health and Frequently Feeling Anxious (Standard Errors

in Parentheses)

SELF RATED HEALTH
Panel A: REC

Policy

Asian Foreign-born citizen*Policy
Asian Non-citizen*Policy

Asian US-born citizen*Policy
Black Foreign-born citizen*Policy
Black Non-citizen*Policy

Black US-born citizen*Policy
Hispanic Foreign-born citizen*Policy
Hispanic Non-citizen*Policy
Hispanic US-born citizen*Policy
White Foreign-born citizen*Policy
White Non-citizen*Policy

Panel B: RE-HLS
Policy

Asian Non-citizen Family*Policy
White Mixed Status Family*Policy

Black US-Citizen Family*Policy

-0.007
(0.010)
-0.082+
(0.042)
-0.084
(0.053)
0.061
(0.050)
-0.109+
(0.058)
-0.028
(0.099)
-0.067*
(0.027)
0.136
(0.095)
-0.023
(0.075)
-0.043
(0.040)
0.019
(0.043)
-0.032
(0.069)

-0.005
(0.010)
-0.063
(0.070)
-0.018
(0.035)
-0.076**
(0.026)

CHIP Unborn State Funds ~ State Funds
Pregnant Child Undoc Immig.
Women Exception .Health Health
0.01 0.005 0.041 0.026
(0.010) (0.009) (397.956) (0.017)
0.028 -0.016 -0.025 -0.007
(0.064) (0.028) (0.033) (0.020)
-0.087 -0.057+ -0.028 0.022
(0.087) (0.030) (0.023) (0.031)
0.019 0.079* -0.068+ -0.089**
(0.027) (0.038) (0.037) (0.031)
0.287***  0.003 0.08 0.028
(0.068) (0.044) (0.093) (0.056)
-0.15 0.036 -0.032 0.003
(0.153) (0.047) (0.064) (0.048)
-0.052 -0.011 -0.006 -0.005
(0.035) (0.018) (0.016) (0.016)
-0.003 0.006 -0.053* -0.074*
(0.065) (0.037) (0.021) (0.029)
0.151* 0.034 -0.072* -0.063*
(0.068) (0.025) (0.030) (0.027)
-0.061 0.003 0.008 -0.011
(0.045) (0.019) (0.037) (0.024)
0.092 0.015 0.001 0.012
(0.070) (0.022) (0.023) (0.020)
-0.028 0.006 0.009 -0.026
(0.107) (0.035) (0.030) (0.025)
0.012 0.004 -0.168 0.033+
(0.010) (0.009) (408.864) (0.018)
-0.140 -0.019 -0.034+ -0.002
(459.279)  (0.014) (0.020) (0.068)
-0.014 0.012 -0.024 -0.037+
(0.051) (0.018) (0.057) (0.020)
-0.060+ 0.001 -0.002 -0.017
(0.036) (0.021) (0.037) (0.022)
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Hispanic US-Citizen Family*Policy

Black Mixed Status Family*Policy

Hispanic Mixed Status Family*Policy

White Non-citizen Family*Policy
Hispanic Non-citizen Family*Policy
Black Non-citizen Family*Policy
Asian US-Citizen Family*Policy
Asian Mixed Status Family*Policy
FREQUENTLY ANXIOUS
Panel C: REC

Policy

Asian Foreign-born citizen*Policy
Asian Non-citizen*Policy

Asian US-born citizen*Policy
Black Foreign-born citizen*Policy

Black Non-citizen*Policy

Black US-born citizen*Policy

Hispanic Foreign-born citizen*Policy

Hispanic Non-citizen*Policy

Hispanic US-born citizen*Policy

White Foreign-born citizen*Policy

White Non-citizen*Policy

-0.001
(0.041)
-0.055
(0.054)
-0.067
(0.053)
-0.179
(0.139)
1.089%**
(0.047)
-0.144
(0.413)
-0.026
(0.043)
-0.058
(0.044)

-0.002
(0.005)
-0.003
(0.017)
-0.030*
(0.014)
0.002
(0.019)
0.021
(0.026)
0.033
(0.033)
-0.015+
(0.008)
0.024
(0.036)
-0.019
(0.014)
0.036*
(0.018)
-0.022+
(0.013)
-0.017
(0.014)

-0.024
(0.032)
-0.061
(0.082)
0.012
(0.064)
-0.103*
(0.052)
1.088%**
(0.048)
0.225*
(0.093)
0.018
(0.064)
-0.051
(0.064)

0.006
(0.005)
0.007
(0.036)
-0.054%**
(0.010)
0.061
(0.083)
-0.031%*
(0.010)
-0.04
(0.027)
-0.021
(0.014)
-0.011
(0.043)
-0.049***
(0.010)
0.017
(0.024)
0.007
(0.031)
-0.032
(0.027)

0.015
(0.025)
-0.009
(0.023)
0.011
(0.026)
-0.343%**
(0.074)
0.099
(0.092)
-0.268
(0.166)
0.007
(0.040)
-0.012
(0.025)

-0.003
(0.005)
-0.017
(0.011)
-0.037**
(0.012)
-0.005
(0.015)
-0.007
(0.018)
0.024
(0.024)
-0.005
(0.006)
0.013
(0.016)
0.005
(0.009)
0.01
(0.008)
-0.015
(0.011)
-0.028**
(0.010)

-0.068
(0.052)
-0.023
(0.056)
-0.041
(0.060)
-0.131*
(0.057)
1.096%**
(0.040)
-0.604
(613.169)
-0.13
(0.089)
-0.046
(0.056)

0.012
(0.021)
-0.014
(0.020)
-0.004
(0.029)
-0.037%*+
(0.011)
-0.013
(0.032)
-0.019*
(0.008)
0.01
(0.043)
-0.012
(0.017)
0.013
(0.025)
0.01
(0.024)
-0.02
(0.017)

-0.066**
(0.023)
-0.021
(0.022)
-0.052+
(0.027)
0.166
(0.103)
0.214**
(0.066)
0.495*
(0.215)
-0.052+
(0.029)
-0.027
(0.027)

0.003
(0.009)
-0.003
(0.011)
0.02
(0.014)
-0.009
(0.015)
-0.011
(0.017)
0.01
(0.027)
0.007
(0.006)
-0.025+
(0.013)
-0.017*
(0.008)
-0.036***
(0.008)
0.024*
(0.012)
0.007
(0.013)
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Panel D: RE-HLS
Policy

Asian Non-citizen HH*Policy

White Mixed Status Family*Policy

Black US-Citizen Family*Policy

Hispanic US-Citizen Family*Policy

Black Mixed Status Family*Policy

-0.004
(0.005)
-0.021
(0.049)
-0.018
(0.016)
-0.047***
(0.011)
-0.015
(0.018)
-0.032
(0.025)

0.017**
(0.006)
0.088
(0.068)
-0.015
(0.026)
-0.052**
(0.016)
-0.062**
(0.022)
-0.108***
(0.025)

-0.003
(0.006)
-0.092%**
(0.027)
0.007
(0.007)
-0.023%*
(0.008)
0.021*
(0.010)
0.01
(0.010)

0.025
-0.11
-0.033*
-0.014
-0.023+
-0.012
-0.110***
-0.023
-0.025+
-0.014

0.006
(0.011)
0.075+
(0.043)
-0.006
(0.011)
0.001
(0.008)
-0.050%**
(0.010)
-0.006
(0.011)
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Equation A2.1. All Model Equations

Equation 1a.

Level 1:
m+1

Yij = mo; + z TmiNm(Age;) + €

m=1

Where N is the spline function at segmentm form = 1,2,...,m+ 1

Level 2:
k-1
To; = Yoo T Yo1kREC; + yo2Xi + oi
k=1
k-1
Tmi =Vmo + ) YmikREC; + (i form=12,...,k+1
k=1

Where K is cate_gories of REC fork=1,2,... k
form=12,..,m+1

Where “White US-Born Citizen” is the reference group for REC; and Xi is a vector of

covariates

Equation 1b.

Level 1:
m+1

Yij = mo; + Z TmiNm(Age;;) + €

m=1

Where N is the spline function at segment m form = 1,2,....m+ 1

Level 2:
k-1
Toi =Yoo+ ) Yo1kREHLS; + yo2X; + {o;
k=1
k—1
Tmi =Vmo + ) YmikREHLS;+ {py form=12,...,k+1
k=1

Where k is categories of REHLS fork =1, 2,... k
form=12,..m+1

Where “White US Citizen Household” is the reference group for REHLS; and Xi is a vector

of covariates
Equation 2a.
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Level 1:
m+1

Yij =mo + Z TniNim (Ageij) + €3
m=1

Where N is the spline function at segmentm form = 1,2,...,m+ 1

Level 2:
k-1
Toi = Yoo + z Y01k REC; + yo,Neighborhood; + yy3Housing;
k=1
k-1 k-1
+ Z Yoak (REC;*Neighborhood;) + Yosk(REC; *Housing;) + yo6Xi; + {o;
k=1 k=1
k-1
Tmi = VYmo + Z YmikREC; + ymoNeighborhood; + y,,3sHousing; + {,;

k=1
Where k is categories of REC fork =1, 2,... k
form=12,..m+1

Where “White US-Born Citizen” is the reference group for REC;, Xi is a vector of covariates,
Neighborhood; represents neighborhood disorder and Housing; represents housing disorder

Equation 2b.

Level 1:
m+1

Yij = mo;i + Z TmiNm(Agei;) + €
m=1
Where N is the spline function at segment m form = 1,2,....m+ 1

Level 2:
k-1
Toi = Yoo + YOlkREHLSi + )/OZNeigthI‘hOOdi + )/03H0u5ingi

k=1
k-1 k-1

+ Yoak (REHLSI*NelgthFhOOdI) + YOSk(REHLSi *HOUSingi) + yOGXi]'
k=1 k=1
+ Qo
k—1
Tmi = VYmo + Z YmixREHLS; + y,oNeighborhood; + y,,3Housing; + (.,

k=1
Where k is categories of REHLS fork =1, 2,... k

form=12,..m+1
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Where “White US- Citizen Household” is the reference group for REHLS;, Xi is a vector of
covariates, Neighborhood; represents neighborhood disorder and Housing; represents
housing disorder

Equation 3a.

Level 1:
m+1

Yij = o + Z nmiNm(Ageij) + Yo1Neighborhood;; + yo,Housing;; + €;;
m=1
Where N is the spline function at segmentm form = 1,2,...,m+ 1

Level 2:
k—1
Toi = Yoo T YoskREC; + VoaX; + oi

k=1
k-1

Tmi = Ymo+ ) YmikREG + ymaNeighborhood; + y,,3Housing;

k=1
k-1 k-1

+ Z Ymax (REC;*Neighborhood;) + Z Ymsk (REC; *Housing;) + {m;
k=1 k=1

Where k is categories of REC fork =1, 2,... k
form=12,..m+1

Where “White US-Born Citizen” is the reference group for REC;, X; is a vector of covariates,
Neighborhood; represents neighborhood disorder and Housing; represents housing disorder

Equation 3b.

Level 1:
m+1

Yij =1 + Z nmiNm(Ageij) + Yo1Neighborhood,; + yo,Housing;; + €;;
m=1

Where N is the spline function at segment m form = 1,2,....m+ 1

Level 2:
k-1
Toi = Yoo T Z YoskREHLS; + Vo4 X; + oi

k=1
k-1

Tmi = VYmo + ) VYmikREHLS; + ymaNeighborhood; + y,3Housing;
k=1

k-1 k-1

+ Z Ymax(REHLS;*Neighborhood;) + Z Ymsk (REHLS; *Housing;)
k=1 k=1

+ (mi

Where k is categories of REC fork =1, 2,... k
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form=12,..,.m+1
Where “White US-Born Citizen” is the reference group for REHLS;, X; is a vector of

covariates, Neighborhood; represents neighborhood disorder and Housing; represents
housing disorder
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Note A3.1 Stressful Events and Stress Appraisal Questions

Please read the list below and indicate whether or not any of these are current and ongoing
problems at have lasted twelve months or longer. If the problem is happening to you, indicate
how upsetting it has been.

1)
2)
3)
4)
5)
6)
7)
8)

Ongoing health problems in yourself

Ongoing physical or emotional problems in spouse or child

Ongoing problems with alcohol or drug use in family member

Difficulties at work

Ongoing financial strain

Ongoing housing problems

Ongoing problems in a close relationship

Helping at least one sick, limited, or frail family member or friend on a regular basis
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Figure A 3.1 Plots Showing Contribution of Individual Questionnaire Items to Variance
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Table A3.2 95% Confidence Intervals for Coefficients of Multilevel Linear Mixed Effects
Models Measuring the Effect of Stress Exposure and Stress Appraisal on (Logged) C-Reactive
Protein over Time by Race-Ethnicity-Nativity

Stress Exposure  Stress Appraisal

(Intercept)

Age (Spline Knot at 60)
Age <60

Age 60+

Stress Level (Ref. Low)
Medium Stress

High Stress

Race-Ethnicity-Nativity (Ref. White US-Born)

White Foreign-Born

Black US-Born

Black Foreign-Born

Hispanic US-Born

Hispanic Foreign-Born

Age * Stress Level

Age <60*Medium Stress

Age 60+*Medium Stress

Age <60*High Stress

Age 60+*High Stress

Age * Race-Ethnicity-Nativity
Age <60*White Foreign-Born
Age 60+*White Foreign-Born
Age <60*Black US-Born

Age 60+*Black US-Born

Age <60*Black Foreign-Born
Age 60+*Black Foreign-Born
Age <60*Hispanic US-Born
Age 60+*Hispanic US-Born
Age <60*Hispanic Foreign-Born
Age 60+*Hispanic Foreign-Born

Stress Level *Race-Ethnicity-Nativity
Medium Stress*White Foreign-Born

[-1.955 , -1.246]

[2.510 , 2.990]
[1.396 , 1.655]

[0.141 , 0.336]
[0.006 , 0.288]

[-1.296 , 0.407]
[0.322 , 1.073]
[-1.676 , 2.552]
[-0.722 , 0.462]
[-0.678 , 0.376]

[-0.634 , -0.244]
[-0.028 , 0.126]
[-0.568 , -0.007]
[-0.128 , 0.104]

[-1.224 , 1.724]
[-0.449 , 0.848]
[-1.342 , -0.034]
[-0.625 , 0.065]
[-5.096 , 2.356]
[-2.286 , 1.007]
[-0.484 , 1.568]
[-0.621 , 0.539]
[-0.735, 1.075]
[-0.693 , 0.337]

[-1.445 , -0.095]

[-1.919 , -1.206]

[2.462 , 2.955]
[1.326 , 1.587]

[0.014 , 0.215]
[-0.014 , 0.249]

[-1.797 , 0.004]
[0.245 , 1.014]
[0.538 , 4.090]
[-0.629 , 0.583]
[-0.733, 0.331]

[-0.433 , -0.031]
[0.085 , 0.240]
[-0.542 , -0.016]
[0.100 , 0.325]

[-0.490 , 2.641]
[-0.363, 0.967]
[-1.237 , 0.106]
[-0.377 , 0.322]
[-7.908 , -1.641]
[-3.154 , -0.011]
[-0.797 , 1.305]
[-0.717 , 0.457]
[-0.728 , 1.101]
[-0.600 , 0.446]

[-0.959 , 0.545]



High Stress*White Foreign-Born

Medium Stress*Black US-Born

High Stress*Black US-Born

Medium Stress*Black Foreign-Born

High Stress*Black Foreign-Born

Medium Stress*Hispanic US-Born

High Stress*Hispanic US-Born

Medium Stress*Hispanic Foreign-Born

High Stress*Hispanic Foreign-Born

Age * Stress Level * REN

Age <60*Medium Stress*White Foreign-Born
Age 60+*Medium Stress*White Foreign-Born
Age <60*High Stress*White Foreign-Born
Age 60+*High Stress*White Foreign-Born
Age <60*Medium Stress*Black US-Born

Age 60+*Medium Stress*Black US-Born
Age <60*High Stress*Black US-Born

Age 60+*High Stress*Black US-Born

Age <60*Medium Stress*Black Foreign-Born
Age 60+*Medium Stress*Black Foreign-Born
Age <60*High Stress*Black Foreign-Born
Age 60+*High Stress*Black Foreign-Born
Age <60*Medium Stress*Hispanic US-Born
Age 60+*Medium Stress*Hispanic US-Born
Age <60*High Stress*Hispanic US-Born

Age 60+*High Stress*Hispanic US-Born

Age <60*Medium Stress*Hispanic Foreign-Born
Age 60+*Medium Stress*Hispanic Foreign-Born
Age <60*High Stress*Hispanic Foreign-Born
Age 60+*High Stress*Hispanic Foreign-Born

Stress Exposure
[0.377 ,1.984]

[-0.859 , -0.289]
[-0.953 , -0.300]
[-2.079, 2.924]
[-2.440 , 2.750]
[-0.083 , 0.897]
[-0.453 , 0.620]
[-0.314,0.412]
[-0.402 , 0.533]

[0.583 , 3.207]

[-0.452 , 0.469]
[-4.249 , -0.959]
[-0.651 , 0.493]
[0.486 , 1.642]

[-0.080 , 0.381]
[0.396 , 1.732]

[-0.196 , 0.373]
[-5.085 , 4.201]
[-1.397 , 1.644]
[-4.554 , 5.114]
[-0.903 , 2.693]
[-1.729 , 0.231]
[-1.082 , -0.224]
[-1.174 , 0.975]
[-1.005 , 0.382]
[-0.682 , 0.810]
[-0.053 , 0.650]
[-1.309 , 0.582]
[-1.087 ,0.072]

Stress Appraisal

[0.270 , 1.837]

[-0.800 , -0.196]
[-0.748 , -0.045]
[-4.725 , -1.067]
[-4.679 , -0.475]
[-0.384 , 0.530]
[-0.782, 0.368]
[-0.491 , 0.259]
[-0.163, 0.821]

[-0.445 , 2.432]
[-0.587 , 0.319]
[-3.760 , -0.673]
[-0.663 , 0.455]
[0.344 , 1.550]

[-0.620 , -0.135]
[-0.110, 1.324]
[-0.677 , -0.080]
[2.272 ,9.310]

[0.710 , 3.430]

[0.866 , 9.010]

[-0.397 , 3.175]
[-0.912, 0.939]
[-0.649 , 0.182]
[-0.468 , 1.832]
[-1.158 , 0.189]
[-0.314 , 1.227]
[-0.206 , 0.476]
[-1.633, 0.337]
[-1.138 , -0.045]
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Table A3.3 95% Confidence Intervals for Coefficients of Multilevel Linear Mixed Effects
Models Measuring the Effect of Stress Exposure and Stress Appraisal on (HbAlc over Time by

Race-Ethnicity-Nativity

Stress Exposure

Stress Appraisal

(Intercept)

Age (Spline Knot at 60)
Age <60

Age 60+

Stress Level (Ref. Low)
Medium Stress

High Stress

Race-Ethnicity-Nativity (Ref. White US-Born)

White Foreign-Born

Black US-Born

Black Foreign-Born

Hispanic US-Born

Hispanic Foreign-Born

Age * Stress Level

Age <60*Medium Stress

Age 60+*Medium Stress

Age <60*High Stress

Age 60+*High Stress

Age * Race-Ethnicity-Nativity
Age <60*White Foreign-Born
Age 60+*White Foreign-Born
Age <60*Black US-Born

Age 60+*Black US-Born

Age <60*Black Foreign-Born
Age 60+*Black Foreign-Born
Age <60*Hispanic US-Born
Age 60+*Hispanic US-Born
Age <60*Hispanic Foreign-Born
Age 60+*Hispanic Foreign-Born

Stress Level *Race-Ethnicity-Nativity
Medium Stress*White Foreign-Born

[1.734, 1.799]

[0.088 , 0.133]
[-0.039 , -0.015]

[0.007 , 0.029]
[0.012, 0.043]

[-0.029 , 0.129]
[0.060 , 0.130]
[-0.542 , -0.152]
[0.029 , 0.139]
[-0.005 , 0.092]

[-0.053 , -0.009]
[-0.023 , -0.006]
[-0.066 , -0.004]
[-0.039 , -0.014]

[-0.229 , 0.053]
[-0.069 , 0.046]
[-0.135 , -0.009]
[-0.091 , -0.029]
[0.464 , 1.165]

[-0.097 , 0.205]
[-0.178 , 0.020]
[-0.143 , -0.038]
[-0.063,0.111]
[-0.106 , -0.014]

[-0.084 , 0.064]

[1.734, 1.799]

[0.086 , 0.134]
[-0.043 , -0.019]

[-0.003 , 0.020]
[-0.011,0.018]

[-0.058 , 0.111]
[0.067 , 0.139]
[-0.741 , -0.402]
[0.022 , 0.135]
[-0.031, 0.067]

[-0.052 , -0.007]
[-0.015 , 0.002]
[-0.041 , 0.017]
[-0.029 , -0.005]

[-0.209 , 0.093]
[-0.068 , 0.052]
[-0.147 , -0.018]
[-0.085 , -0.022]
[0.861 , 1.476]

[0.151 , 0.440]

[-0.163 , 0.040]
[-0.163 , -0.057]
[-0.021 , 0.156]
[-0.097 , -0.002]

[-0.068 , 0.096]
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High Stress*White Foreign-Born

Medium Stress*Black US-Born

High Stress*Black US-Born

Medium Stress*Black Foreign-Born

High Stress*Black Foreign-Born

Medium Stress*Hispanic US-Born

High Stress*Hispanic US-Born

Medium Stress*Hispanic Foreign-Born

High Stress*Hispanic Foreign-Born

Age * Stress Level * REN

Age <60*Medium Stress*White Foreign-Born
Age 60+*Medium Stress*White Foreign-Born
Age <60*High Stress*White Foreign-Born
Age 60+*High Stress*White Foreign-Born
Age <60*Medium Stress*Black US-Born

Age 60+*Medium Stress*Black US-Born
Age <60*High Stress*Black US-Born

Age 60+*High Stress*Black US-Born

Age <60*Medium Stress*Black Foreign-Born
Age 60+*Medium Stress*Black Foreign-Born
Age <60*High Stress*Black Foreign-Born
Age 60+*High Stress*Black Foreign-Born
Age <60*Medium Stress*Hispanic US-Born
Age 60+*Medium Stress*Hispanic US-Born
Age <60*High Stress*Hispanic US-Born

Age 60+*High Stress*Hispanic US-Born

Age <60*Medium Stress*Hispanic Foreign-Born
Age 60+*Medium Stress*Hispanic Foreign-Born
Age <60*High Stress*Hispanic Foreign-Born
Age 60+*High Stress*Hispanic Foreign-Born

Stress Exposure
[-0.109, 0.068]

[-0.111 , -0.046]
[-0.055 , 0.018]
[0.343 , 0.839]

[0.202 , 0.720]

[-0.021 , 0.088]
[-0.062 , 0.057]
[-0.105 , -0.022]
[-0.062 , 0.042]

[-0.162, 0.125]
[0.000 , 0.100]

[-0.165 , 0.194]
[-0.096 , 0.028]
[0.122 , 0.252]

[0.000 , 0.051]

[-0.032,0.116]
[-0.033, 0.029]
[-1.633 , -0.703]
[-0.302 , 0.012]
[-1.478 , -0.512]
[-0.411 , -0.045]
[-0.118 , 0.100]
[-0.067 , 0.025]
[-0.099 , 0.140]
[-0.069 , 0.075]
[0.052 , 0.222]

[-0.091 , -0.013]
[-0.136 , 0.073]
[-0.051, 0.071]

Stress Appraisal
[-0.048 , 0.123]

[-0.140 , -0.072]
[-0.050 , 0.027]
[0.996 , 1.396]

[0.701 , 1.145]

[-0.021 , 0.080]
[-0.025 , 0.101]
[-0.086 , -0.001]
[-0.010, 0.098]

[-0.168 , 0.146]
[-0.032, 0.068]
[-0.240 , 0.096]
[-0.070 , 0.052]
[0.170 , 0.305]

[-0.026 , 0.027]
[-0.076, 0.081]
[-0.047 , 0.018]
[-2.617 , -1.846]
[-0.555 , -0.262]
[-2.122 , -1.265]
[-0.922 , -0.555]
[-0.108 , 0.097]
[-0.021 , 0.069]
[-0.209 , 0.042]
[-0.029 , 0.115]
[0.019 , 0.193]

[-0.077 , -0.002]
[-0.223 , -0.006]
[-0.089 , 0.027]
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Table A3.4 95% Confidence Intervals for Coefficients of Multilevel Linear Mixed Effects
Models Measuring the Effect of Stress Exposure and Stress Appraisal on Probability of Poor
HDL Cholesterol over Time by Race-Ethnicity-Nativity

Stress Exposure

Stress Appraisal

(Intercept)

Age

Stress Level (ref. Low)
Medium Stress

High Stress

Race-Ethnicity-Nativity (ref. White US-Born)

White Foreign-Born

Black US-Born

Black Foreign-Born

Hispanic US-Born

Hispanic Foreign-Born

Age* Stress Level

Age*Medium Stress

Age*High Stress

Age*White Foreign-Born
Age*Black US-Born

Age*Black Foreign-Born
Age*Hispanic US-Born
Age*Hispanic Foreign-Born
Stress Level * REN

Medium Stress*White Foreign-Born
High Stress*White Foreign-Born
Medium Stress*Black US-Born
High Stress*Black US-Born
Medium Stress*Black Foreign-Born
High Stress*Black Foreign-Born
Medium Stress*Hispanic US-Born
High Stress*Hispanic US-Born

Medium Stress*Hispanic Foreign-Born

High Stress*Hispanic Foreign-Born
Age * Stress * REN

[0.034 , 0.160]
[-0.001 , 0.001]

[0.010 , 0.047]
[-0.034, 0.021]

[-0.045 , 0.145]
[-0.053 , 0.046]
[-0.261, 0.233]
[-0.077 ,0.079]
[-0.132, 0.008]

[-0.002 , 0.000]
[-0.001, 0.002]
[-0.007 , 0.002]
[-0.002 , 0.002]
[-0.015 , 0.010]
[-0.005 , 0.003]
[0.000, 0.007]

[-0.134 ,0.087]
[-0.117 ,0.144]
[-0.086 , 0.015]
[-0.092 , 0.029]
[-0.421 , 0.145]
[-0.839 , -0.191]
[0.051 , 0.216]

[-0.204 , -0.001]
[0.095 , 0.236]

[0.071 , 0.250]

[0.035 , 0.161]
[-0.001 , 0.001]

[0.009 , 0.047]
[-0.043 , 0.009]

[-0.057 , 0.138]
[-0.028 , 0.072]
[-0.317, 0.144]
[-0.085 , 0.075]
[-0.149 , -0.003]

[-0.003 , -0.001]
[0.000 , 0.002]

[-0.007 , 0.002]
[-0.004 , 0.001]
[-0.010 , 0.013]
[-0.005 , 0.003]
[0.002 , 0.009]

[-0.147 , 0.076]
[-0.091 , 0.167]
[-0.200 , -0.097]
[-0.050 , 0.074]
[-0.379 , 0.128]
[-0.424 ,0.170]
[0.053 , 0.212]

[-0.172,0.038]
[0.078 , 0.221]

[0.105 , 0.289]
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Age*Medium Stress*White Foreign-Born
Age*High Stress*White Foreign-Born
Age*Medium Stress*Black US-Born
Age*High Stress*Black US-Born
Age*Medium Stress*Black Foreign-Born
Age*High Stress*Black Foreign-Born
Age*Medium Stress*Hispanic US-Born
Age*High Stress*Hispanic US-Born
Age*Medium Stress*Hispanic Foreign-Born
Age*High Stress*Hispanic Foreign-Born

Stress Exposure
[-0.006 , 0.004]

[-0.007 , 0.006]
[-0.001 , 0.004]
[-0.001 , 0.005]
[-0.006 , 0.023]
[0.016 , 0.049]

[-0.009 , 0.000]
[-0.001, 0.011]
[-0.010 , -0.003]
[-0.014 , -0.003]

Stress Appraisal

[-0.004 , 0.005]
[-0.007 , 0.006]
[0.005 , 0.010]

[-0.004 , 0.003]
[-0.003 , 0.023]
[-0.006 , 0.025]
[-0.009 , 0.000]
[-0.004 , 0.008]
[-0.012 , -0.004]
[-0.016 , -0.006]
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