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Policy Points:

U

e D years of attention to eliminating population health inequity, it remains

ed calling for new approaches.

A
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e Targeted universalism, wellness-based local development, and Jedi Public Health

approaches that are community informed, evidence based, and focused on improving

{

eve settings and diverse lived experiences are important policy directions.
o St ral revenue transfers are necessary to mitigate the harms of austerity
 E—

angyassure greater equity in fiscal and population health in places like Detroit,

Mighiig

SG

Context: population health inequity remains entrenched, despite mandates to eliminate it.

J

To promo ic health of consequence in this domain, stakeholders call for moving from

risk-factof€pidemiology toward consideration of dynamic local variations in the

n

physiological impacts of structured lived experience.

a

Metho ng a community-based, participatory research approach, we collected and
analyz 1que data set of 239 black, white, and Mexican adults from a stratified,
multistage probability sample of three Detroit, Michigan, neighborhoods. We drew venous

blood, colhliva, took anthropometric measurements, and assayed specimens to

measure a @ load (AL), an indicator of stress-mediated biological dysregulation, linking
participan ores and survey responses. In a series of nested Poisson models, we

regress ocioeconomic, psychosocial, neighborhood, and behavioral stressors to test

=

the hypotlﬁ race/ethnicity and poverty-to-income ratio (PIR) are conceptually

fluctuatin es whose impacts on AL are sensitive to structured lived experience.

Findings: Whl;;nd Mexican Detroit participants with PIR <1 have higher AL than

counterparts nationally; black participants in Detroit and nationwide had comparable AL.

Within Detroit, disparities by PIR were higher in whites than blacks, with no significant
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difference by PIR in Mexicans. The size of estimated effects of having PIR < 1 for whites is

58 percentage points greater than Mexicans and twice that of blacks.

Conclusif&rally rooted unobserved heterogeneity bias threatens the validity of

1ndependest main effects interpretations of associations between race/ethnicity,
socioeconmaracteristics, or place and health. One-size-fits-all analytic or policy models
developed e perspective of the dominant social group insufficiently address the

experienc dizerse populations in specific settings and historical moments; nor do they

recognize cu!Euay mediated protective resources residents may have developed against

material ar&)osocial hardship.

Keyword@tic load, racial/ethnic population health equity, poverty, urban, weathering.

=

Increasingly, investigators of the fundamental causes of population health inequity are

looking t(ﬁn across diverse population groups in the environmental, material, and

psychoso sors and hardships that differentially structure their lived experience; and to

the collecge coping strategies groups employ in their attempts to mitigate them.'® There are

calls for rgsearchgand policy to go beyond the conventional social determinants risk factor

epidemiol instead, take a more fluid, historicized, and interactive approach for

capturing the ungbserved heterogeneity in socially patterned life chances and lived

experi may be key to engaging in a “public health of consequence.”*" "
From a “lived experience” perspective, some common practices in social

epidemiology are problematic. These include (1) overreliance on conventional and current
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microlevel socioeconomic indicators as proxies for the full panoply of socially patterned
differences in lived experience across groups; (2) failure to construe race/ethnicity as a
contextua“ tuating conceptual variable; and (3) preference for nationally representative
samples, imited for considering heterogeneity in local lived experience. Further,
studiesThz!mlude measures of place tend to rely on administrative units such as census
tracts or Zygcodgs, without consideration to residents’ own assessments of what constitutes
their comm , or of the possibility that residents with different racial/ethnic identities have
different IWeriences in the same geographic places. These differences are likely to

include differencgs in biopsychosocial exposures and impacts. As such, the idea that

fundament ial causes must work through biological mechanisms to exert their impacts
on populaﬁth puts a premium on understanding how variations in lived experience
activate hmmful or health-promoting physiological processes that may explain
inequit istributions of disease or mortality.

Taki se observations into account, and theoretically informed by the concept of
weathering, "~ 1n this study, we sought to examine whether diverse residents of the same

neighborh@ods exhibited different levels of allostatic load (AL) across race/ethnicity and
poverty le studied population variation in AL by focusing on a specific setting and
time: Detroit; Michigan, between 2008 and 2011. Collaborating with the Healthy

Environm Partnership (HEP), we employed a community-based participatory research
(CBPRM allowing us to interpret our findings through the understandings of Detroit
residents. Edata collection among residents of three neighborhoods allowed us to
explore disti ects and experiences of “disadvantage” among white, black, and

Mexica n American residents with low to moderate household incomes. We consider
interaction effects of race/ethnicity and poverty status on allostatic load scores—a measure of

stress-mediated wear and tear across body systems—to proxy the possibility that poverty in
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different groups is associated with distinct lived experiences that vary across important

biopsychosocial dimensions and crystallize differently to pattern AL scores within the same

city. :

Weatherimry

W@g theory emphasizes health as an emergent capacity of human beings that

dynamicamops over intersecting life courses in response to multiple structurally

rooted, ne contextually fluctuating social, economic, and physical environmental

U

circumsta t impact physiological stress responses, options for individual or collective

coping, arid biological processes at the molecular and body systems levels.®'"'? At the

[

populatio e distribution of morbidity and mortality overall and by age is affected by

d

resources that af€ allocated inequitably across racialized groups by historic and systemic

racism or p . These include access to material resources, healthy food, health care,
saluta f the built environment, and toxic environmental exposures. Importantly,
weatherin!theory posits that population health is also the product of social-psychological
processes a ing members’ sense of belonging or social marginalization. These emanate
from and ialized ideologies and other core American myths.” Their adverse impacts
can be @1 cultural affirmation and social identity safety, which can exist to a degree
even inWe of support or validation from the broader society, if local population
groups de tonomous protections such as shared counternarratives, multigenerational
economic risk-pgeling strategies and reciprocal caretaking obligations, and access to
altema{; frameworks to the dominant one that marginalizes them, whether religious
or secular.'*"
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As illustrated in Figure 1, weathering recognizes health as dynamic across the full life

course as biopsychosocial mechanisms link fundamental social causes'* and collectively

wear and

patterned Cﬁ' strategies and resources to population distributions of health, biological

, and longevity. Biological age is conceptualized to reflect the
cumulatlvsblologlcal impact of lived experiences from conception to current chronological
age. In fetmrough adolescence, physical, environmental, and social exposures across

windows o n development may have cumulative effects on health trajectories, resulting

in increasw vulnerability for members of marginalized groups. In adults,
weathering 1s int@nsified by exposure to persistent and multiple stressors—and the high-effort
coping the il For example, in high-poverty populations, the young adult through middle
ages may icularly challenging period as family leadership roles are assumed,

responsiband, and individuals contend with competing obligations between work

and fa ependents across generations, all under conditions of material hardship

and social e n.

Mechanistically, prolonged psychosocial or physical challenges to metabolic
homeostai induced by unremitting exposure to stressors and the persistent high-effort
coping th can accelerate cellular aging; dysregulate or exhaust neuroendocrine,
cardiovasculdf, metabolic, and immune systems; increase general health vulnerability; and
promote s8sceptibility to infectious disease, the early onset of chronic conditions, health-
inducedw and excess death.'” Based on these health indicators, evidence of
weathering has b;rn well documented in the United States for blacks,*'*'®!7 and also
suggested fo x immigrants with longer US residence’ and the poorest urban and rural

whites.™

Allostatic Load
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The concept of allostatic load'***—the idea that overexposure to stress hormones can
cause wear and tear on important body systems—suggests one plausible biological
mechanism eathering.'? Empirical evidence from more than two decades of biomedical
and social earch supports the notion that chronic exposure to physical

. H . . ‘ .
environmgatal, economic, and psychosocial stressors contributes to the cumulative
dysre@lawological systems, shaping disparities in health and aging.*'** Studies of
racial/ethniCs oeconomic, and residential differences in AL within the United States are

still relati ew and yield somewhat conflicting results. Still, multiethnic studies of AL

S

indicate that stré§g-induced biological risk acts as a pathway through which socially

U

constructed hies in the United States, like race and socioeconomic position (SEP),

E_‘E

influence t differentials in death and disease between majority and minority

racialized [gro 3-25

€

al Health and Nutrition Examination Survey (NHANES) offers by far the

largest and ationally representative sample for studies focused on AL disparities.”’

N

Using NHANES data, Seeman et al. found that education and income were each negatively

associated@vith AL independent of age, sex, ethnicity, and lifestyle factors (smoking,

;

physical a nd that these associations did not vary in ethnic-stratified analyses among

G

oversample ck and Mexican Americans.”® Geronimus et al. observed that independent of

h

poverty, black-white differences in AL are present in all age groups, but were particularly

L

pronou middle age.'” Poor white respondents were less likely to experience high

AL than nonpoorjfblack respondents, while black women, whether poor or nonpoor, were

U

found to acc her AL scores at younger ages and experience disproportionately higher

AL relati ck men and white women.

A

Also using NHANES data, two studies found that individuals living in

socioeconomically disadvantaged census tracts had higher AL burdens than others,
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independent of measured individual characteristics; although this relationship was consistent

across white, black, and Mexican American subgroups,”’ one study found that the

relationship between neighborhood SEP and AL was stronger for persons with higher levels

of educati' §

. o e
(SWAN), @ community-based, multiethnic sample of midlife women randomly selected from

g longitudinal data from the Study of Women Across the Nation

a diverse, msed sampling frame, researchers investigated the linkages between a range
a

of psychos ctors and AL.” The authors found that black and low-SEP women had

S

higher A esgand that measures of discrimination, perceived stress, and hostility partially

mediated this rel@tionship.

U

W tudies of specific local geographic areas are few, they offer insight on how

n

structurally rooted aspects of residential place may affect AL, with emerging evidence for

d

interactivogl ces between residential setting and local population dynamics across
racial/ or socioeconomic groups.’’>* In contrast to findings from NHANES,> Peek et

al. fou in a population-based sample of adults living in Texas City, Texas, foreign-

M

born Mexicans had significantly lower AL scores than white residents, an advantage that

I

persisted r accounting for health behaviors, acculturation, and time in the United

States. jors attribute this to unmeasured factors associated with the immigrant

experienceg s City, as well as the substantively worse health profile of white residents

N

relativ ANES sample. In the same sample, Mair et al. found that four chronic

stressors— residence in Texas City (which the authors classify as an urban

it

environm skscape”), residential proximity to petrochemical plants, perceived poor

neighb conditions, and daily hassles—were each linked to elevated AL or AL

A

components.
Studies of other stress-mediated health outcomes also suggest the importance of

considering variation in lived experience among racialized groups even in the same city.
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Studying hypertension, an AL component, Hunte et al. found variations among Detroit,

Chicago, and the nation that were patterned by race/ethnicity within local areas.™ In a series
of studies o ess mortality across select local areas in 1980, 1990, and 2000, Geronimus
and colle the contributions of stress-related chronic disease to excess mortality
varied w1!n the same cities and across regions of the country within and across racial/ethnic

and pover@s.

The Settin

18

LS

D ers an important opportunity to examine the relationship between health,

urban disifiyestment, racialized population dynamics, and related stressors characteristic of

N

39-41

high-pove settings. The massive flight of residents and capital from Detroit to its

d

surrounding subtirbs over the past six decades significantly eroded the city’s tax base and
reduced Delf@itég.population from 1.8 million in 1950 to just 706,640 in 2011 when we
compl sure collection.*? Out-migration of middle- and high-socioeconomic-status
white Detwas been particularly pronounced, reflected in the proportionate growth of
black resid om about 30% in 1960 to about 85% in 2010.**** Once home to the nation’s
most afﬂua

population, Detroit—Ilike other segregated cities in the United States—

experienc@d a resurgence in the number of high-poverty neighborhoods during the first

I

S]

decade entury when the city also lost a full quarter of its population.*’ As of 2014

t

about 60% oit’s children lived below the poverty threshold—more than any other

U

large US city. rthermore, the Mexican population, who have maintained a significant

presen thwest Detroit since the 1940s, grew by approximately 45% between 1950

A

and 2010 with the post-1965 upsurge in immigration, especially during the 1990s.*
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Detroit’s worsening problems of racialized poverty, disinvestment, and tax base
erosion perpetuated by earlier macroeconomic and political restructuring intensified in the
wake of the financial crisis. Chronic revenue losses imposed constraints on the city’s
governme ined Detroit as a center of black political power, and reduced its ability
to deliver §s1c public services. Between 1990 and 2013, Detroit reduced its municipal
workforcemly half.*® In the 1990s and early 2000s racially targeted subprime loans

pervaded s housing market; between 2005 and 2014 28% of Detroit’s mortgageable

S

properties nt foreclosure, causing property values to decline precipitously.*

“Austerity urbaigm,””” or extreme local fiscal retrenchment, culminated in 2013 with state

U

receivershi e subsequent filing of the largest municipal bankruptcy in US history. At

[

the time o llection, the state’s decreased commitment to funding public services in

Detroit w st in Detroit’s renegotiated pay and pensions for the public service

al

workf oximately 78,000 abandoned buildings, scarcity of working residential

streetlights, despread residential water shutoffs.”'

M.

I

Hypothes

O

% that the pattern of AL across racial/ethnic and socioeconomic groups in

Detroit will reflect both the environmental conditions faced by all residents and the variation

h

among xperiences that either affirm and protect or stigmatize and threaten social

{

identity.™ n a material level, historical race-conscious beliefs, policies, and practices

U

are fundamental causes of poor urban health because they act to segregate black residents into

low-in mmunities and spur sustained disinvestment in these areas that ultimately

A

affects all residents.’ Black, white, Mexican/Mexican American, or other residents of Detroit

are likely to experience limited educational and socioeconomic opportunities; overburdened
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or disrupted social networks; physical environments marked by urban decay, toxic
environmental exposures, and poor infrastructure; and high levels of psychosocial distress—
any of whic 1d precipitate AL. Put another way, poor white people and

Mexican/ ericans living in Detroit could be impacted by the structural racism that

[ — , . th
ghettoizedgblack people into high-poverty urban areas over the 20™ century. Thus, we

hypothesiO

Hym 1: Members of all three racial/ethnic groups in Detroit will have high AL
e

scores rela national averages.

We hypothesize Sat chronic disinvestment, high poverty rates, and spatial stigma will have

adverse di spillover effects on the lived experience of all Detroit residents whatever

their racial/ethnic social identity group.
Hyp;tDs 2. We hypothesize interaction effects between race/ethnicity and poverty

stat L score in Detroit.

The weathering framework posits that poverty is a marker not only for household material
disadvant but also for how Detroit’s racialized history differentially structures current

systems o ling, opportunities for cultural affirmation, and exposures to “othering”

OF

encounters across racial/ethnic groups. For example, while black residents have suffered the
longestAhi overty and marginalization of the three racial/ethnic groups examined
here, thwy benefit from greater racial/ethnic density. This density reduces othering

encounters, enhaglces identity safety, and enables dense, autonomous risk-pooling

G

protections rooted co-ethnic social ties, and shared counternarratives. One implication
is that inco erty could impact the health of racialized groups differently, depending on
the relative strength of their autonomous social networks and the extent to which they

practice reciprocal obligations or a shared sense of collective purpose. Being in poverty
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would have worse health consequences for population groups who have not developed and

relied on such protections than for those who have.

H 3: Neighborhood stressors will be associated with AL scores in absolute

terms and in accounting for differences in AL across race/ethnicity x poverty groups

[l

(p n-poor non-Hispanic whites, non-Hispanic blacks, or Mexicans/Mexican

Amflericanyy.

C

Because Wt theotlize that population differences in AL are expressions of a structurally rooted

$

biopsych ocess that works through physiological stress processes to wear out body

u

systems, ct that measured neighborhood stressors will impact AL scores and help to

explain anf race/ethnicity x poverty interactions on AL we find. Consistent with our

[

theoretica h, we estimate whether the measured stressors, writ large, account for AL

d

differences Wi or across populations rather than delineate the precise degree that a given

measured s mediates Detroit population variation in AL.

\Y

I

Data and

Data

tho

In ﬁe Healthy Environments Partnership, a community-based participatory

research p ip, began to field the second wave of a community survey designed to

dress aspects of Detroit’s social and physical environment.’®>’

The study used
a stratified, 2-stage probability sample of residents aged 25 and older living in three areas of
Detroit: Eastside, a segregated high-poverty black community; Northwest, a low- to

moderate-income, predominantly black but less segregated community; and Southwest, a
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high-poverty community with a racial/ethnic mix of residents, including the majority of the

city’s Mexican population, US-born and immigrant. Southwest residents were oversampled to

allow compatisons on the basis of ethnicity. The study sample was designed to observe

adequate ﬁrate income variation within each of the three predominant racial/ethnic
N . ) : .

groups in Petroit: black, white, and Mexican/Mexican American.

Wmecting a rich set of background and experiential data, the wave 2 HEP

Communit ey included only a limited set of anthropometric measures. To generate a

comprehewasure of AL that includes primary mediators and secondary effects, we
augmente@ond wave of the HEP survey to include venous blood draw and saliva
collection fi ubset of participants.

H y participants who expressed interest in the AL portion of the study were

given infregarding the purpose of the study and participation requirements. After

compl ormed consent process and an in-person interview, 239 people enrolled to

participate 1 easure collection. These enrollees represented 92% of the 259 survey
participants we asked to participate, who, in turn, constituted 56% of the full 460 wave 2
participans. After the exclusion of 34 enrollees who did not meet inclusion criteria, the final

sample fo@ent analysis included 205 participants (45 white; 114 black; 46

Mexican/ n American).

Bl8gd was drawn according to standard procedures for venous blood collection.”®

h

L

Saliva as collected three times daily over the course of three days (first in the

morning right aft@r waking and before brushing or eating, second in the middle of the

Gl

afternoon, a d just before bed at night). All biospecimen collection tubes and

accompa erwork were labeled with identification numbers only, and all lab

A

personnel were blind to participants’ identities and sociodemographic characteristics. Data

collection was completed in 2011. Blood samples were analyzed by the Central Ligand Assay
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Satellite Services (CLASS) laboratory at the University of Michigan's School of Public

Health. Saliva samples were logged and stored at —80° C in the CLASS laboratory until being

shipped on ﬁ e to the University of Trier Psychobiology Laboratory for analysis.

N I
Outcome griable: Allostatic Load

Wg constiiict our AL score to provide a cumulative measure of stress-mediated

{

multisystemological dysregulation,?"*****’ which we conceptualize as the

manifestatid oPbiological weathering.'> Although no standard approach to AL measurement
exists in the literSIJre,22 we draw from prior research to employ an AL algorithm comprising
14 bioma igned to assess functioning across the inflammatory, cardiovascular,

metabolic, an othalamic-pituitary-adrenal (HPA) axis systems: albumin, body mass
index (Bm

al cortisol slope, C-reactive protein (CRP), dehydroepiandrosterone-
sulfate -S), diastolic and systolic blood pressures (DBP, SBP), glycated hemoglobin
(HbAlE&md low-density lipid levels (HDL, LDL), homocysteine, interleukin 6 (IL-6),
total cholesterol, and triglycerides. Anthropometric biomeasures (DBP, SBP, BMI) were
obtained f&sical examination; serum and saliva-based measures were obtained from

laborator Our inclusion of both primary mediators (DHEA-S, cortisol, IL-6) and

secondary es is intended to more adequately capture the multiple interacting pathways

N

{

U

that aff odily systems concurrently.® To our knowledge this precise configuration

21,22
h,”

of AL ind as not been used in prior researc as our study is one of the first to

employ s prehensive battery measure within a geographically situated,

predo non-white US sample of broad age range.*'**

A

To assess the sensitivity of our findings to alternative specifications of AL, we

construct two count-based summary measures explored in prior literature. Following a
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29,33,34,61,62

standard approach,”” we assign a binary (0/1) variable for each biomarker, with a

value of one identifying participants in the highest-risk quartile based on the distribution of

that biomarﬁ' the sample (<25th percentile for albumin, HDL, and DHEA-S and >75th

percentile rs). We generate a continuous measure of AL by summing across all
biomarfersmin scores with a potential range of 0 to 14, where higher scores indicate
greater bigl@gical weathering. Additionally, we construct a binary (0/1) AL outcome, with a
value of opating a high AL score, defined as a score of four or above. We chose this
high-scorwld based on the mean scores in our study population and also conducted
sensitivity analySgs using other plausible cut points (3 and 5), which yielded qualitatively
similar patt

In oit analyses (Hypotheses 2 and 3), Detroit sample—based quartiles were
used ratheminical cut points or high-risk quartiles obtained from more representative

study s use the Detroit-based sample demonstrates high-risk compression relative

to these thre . While the use of sample-based cut points may underestimate absolute risk
levels in the sample, the use of sample-based thresholds more aptly captures sample variation
and allow§us to examine how contextually specific experience shapes the distribution of risk
within oumion of interest. Appendix Table 1 displays Detroit sample-based high-risk

thresholds ch biomarker.

h

To%explore Hypothesis 1, we used data from the 2009-2010 NHANES to compare AL

scores 1 sample with those observed in a nationally representative sample.

{

NHANES collect§ 10 of the 14 biomarkers that make up our AL score: albumin, body mass

Ci

index (BMI active protein (CRP), diastolic and systolic blood pressures (DBP, SBP),

A

glycate obin (HbAlc), high- and low-density lipid levels (HDL, LDL), total
cholesterol, and triglycerides. Data collection procedures for these variables are similar to

those employed in the Detroit sample, although some variables required unit conversion to
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ensure comparability. To resemble our sample in terms of race/ethnicity, we limit the
NHANES data set to respondents identifying as non-Hispanic white, non-Hispanic black, or
Mexican/ g' ican American. Further, we limit the sample to match the age ranges of the
Detroit sa e/ethnicity and sex. Only participants with complete data for all ten

. N .
blomarkersare included in the data set (n = 1,447).

TOQ proper comparisons across data sets, for Hypothesis 1 only, we recalculate
0

a truncate re for the Detroit sample using only the ten variables common to both data
sets. Instewng quartiles from the Detroit sample to dichotomize each biomarker, we
used quart@;s drawn from the NHANES, weighting for the complex sampling design.
In additioﬂiANES was weighted to reflect the age and sex distributions of the black

HEP sam e race/ethnicity comparisons.

In MSes, participants taking medication for diabetes, hypertension, or

assified as high-risk for HbAlc, blood pressure, or total cholesterol,

respectively. decision is based on our theoretical model, which provides that those
taking medication (and thus diagnosed with a chronic disease) have already experienced

systematicﬂeterioration. Further, taking medication to control the condition does not alleviate

any aspec@social environment that may have helped precipitate the condition.

Explanat& Variables

ed in the next section, Poisson models were run, yielding predictions of

AL scores@d by race/ethnicity and the groups denoting the interaction between
race/ethnicit poverty-to-income ratio (PIR). All models are conditioned on age and sex.
Age wa@l in years, calculated as the difference between the respondent’s date of
birth and the date of the study interview. Sex was self-reported, with all participants

identifying as either male or female; in each model, males provide the reference group. A
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categorical variable indicates participants’ highest level of education: (1) less than a high
school degree (referent category), (2) high school degree or general equivalency diploma, (3)
some colle an associate degree, and (4) bachelor’s degree or higher.

Tmtion in AL across intersections of race, place, and socioeconomic
positior: \smruct a categorical variable based on the interaction between race/ethnicity
and povertysstatgs. Participants identified their race/ethnicity as either non-Hispanic black,
non-Hisp;mw, or Mexican/Mexican American (hereafter referred to as white, black,
and Mexiw was calculated based on the respondent’s household income relative to the
federal pox@el designated for the participant’s household size; PIR values greater than
or equal to Lindicate incomes greater than the household-size-specified federal poverty level
and value n 1 indicate incomes below it. The resulting variable yields 6 categories:

(1) non-pm, (2) poor white, (3) non-poor black, (4) poor black, (5) non-poor Mexican,

Following weathering theory, we interpret any differential in AL according

to this interacts f place, race/ethnicity, and poverty-income ratio as a proxy for
unobserved heterogeneity in lived experience among the various intersectional groups.

Ut!er the weathering theory, some candidate contributors to the overall unobserved
heterogen@lso included in our models. These variables are intended to reflect
exposure to, coping with, structurally rooted biopsychosocial stressors: education, safety
stress, evegaa; unfair treatment, physical environment stress, negative social interactions,
overall M)od satisfaction, feelings of anger or despair, and smoking—all risk factors
for stress-related ihysiological wear and tear.

Safe s was assessed based on three questions concerning how often participants
worry a ty in their home or neighborhood, with response options ranging from 1
(never) to 5 (always). Perceived unfair treatment was measured using five items from the

Everyday Unfair Treatment scale (e.g., how often are you treated with less courtesy or
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respect than others, how often are you threatened or harassed), modified from the 1995

Detroit Area Study.®>* Frequency of perceived unfair treatment ranged from 1 (never) to 5

{

(always).

P

o

mberception of their neighborhood physical environment was assessed by

a series ofggeven questions designed to capture both negative and positive physical features of

[l

their neighlorhagd. Higher scores on this scale reflected better-perceived neighborhood

physical en ent, with more positive and fewer negative features. We adapted the

SC

Negative 1 iiteractions scale from Schuster, Kessler, and Aseltine® to quantify the

frequency wi ich friends and family members either (1) made too many demands on the

U

respondent riticized the respondent or the respondent’s behavior. Responses ranged

q

from 1 (n (always).
Ndig w ood satisfaction is operationalized by a five-point Likert scale indicating

vel of agreement to a single item: “I would move out of this neighborhood

if I could.” C tent with our orientation toward lived experience, the neighborhood-level

questions (neighborhood physical environment, neighborhood satisfaction) did not define
“neighbor&od” explicitly. Participants responded according to their own definition.
n@was measured using a four-item scale regarding how often a person argued
r C

A
with others, k out, said nasty things, or lost their temper while feeling angry or mad.®
Hopeless&; was measured using level of agreement to two items from the Beck
Hopelewe: “The future seems to be hopeless, and I can’t believe things are changing

for the better” ani“l feel it is impossible for me to reach the goals I strive for.”®” Higher

scores for a hopelessness reflected more frequent expressions of anger or stronger
agreemen opelessness statements, respectively.
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68,69

Using survey items derived from previous studies,” ~ we designated participants who

reported never regularly smoking tobacco products as the reference category relative to

current regﬂokers and to former regular smokers.

. W
Statisticalgdnalysis (Hypotheses 2 and 3)
Vifmed AL scores on the aforementioned variables in a series of nested Poisson
the Poisson model because the allostatic load is a count variable with scores

models.

running fi 14. The model takes the form:

S

Ln(E[ALIX]) = 0,

where X1 variables that influence AL and O is a set of coefficients to be estimated.

danu

These have the same interpretation they would in a log linear regression; in a log

linear regressi one-unit change in X is associated with a © unit change in Ln(E[AL]). For

small values of O, estimates can be interpreted as percent changes in AL. Thus, for example,
a coefﬁciit of 0.023 on age implies that each additional year of age is associated with a
2.3% incr e expected allostatic load score.

Sinc vious findings have found differential effects of income on health outcomes
by race/etlicity, we stratified the race/ethnicity groups by PIR as interaction variables for

the anawodels controlled for race/ethnicity, the interaction of race/ethnicity and

PIR, age, and se

Ln = 3+ B; Black + B, Mexican + 33 (White x PIR) + B4 (Black x PIR) + Bs

(Mexican x PIR) + v; age + y, female
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In this model, B; and B, represent the effect of being nonpoor black or Mexican, relative to

being a nonpoor white, while B3, B4, and Bs compare poor whites, poor blacks, and poor

Mexicananonpoor counterparts. An alternative parameterization would include a
avould drop one of the interaction terms. Such a model would alter the

poverty d

. H . . .
1nterpreta§n of the coefficients on the interaction terms, but would not change the

implicatiopg of lge regression.
Alt the proportion of missing variables underlying the AL score was minimal,

we used vA&lhain Monte Carlo multiple imputation procedures in order to conduct a
complete case amalysis.”’ We imputed variables underlying the AL score (i.e., albumin, BMI,
diurnal cortj pe, CRP, DHEA-S, DBP, SBP, HbAlc, HDL, LDL, homocysteine, IL-6,
total cholﬁnd triglycerides) by creating a conditional distribution of these missing
variables dert @ rom all of the underlying AL score variables as well as the explanatory
variabl ynputed the data five times for this analysis.

Onl xplanatory variable (participants’ perceptions of their neighborhood
physical environment) contained missing values, with 8% of its values missing. To allow
analysis ofthe full sample, we imputed this variable by fitting a multivariate ordinary least
squares re@ model and replaced the missing values with the model’s estimates. The

explanatory Vaflables in this imputation model were the other explanatory variables.”' Given

the minimg ;umber of missing values among our explanatory variables, imputing these

missingw this one variable averted the need to exclude observations from our

analysis. All imp;ations and analyses were conducted using STATA IC version 15.1.

Results :
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Sample Description

Wﬂ Table 1, the household income distribution is far more comparable
across bla , and Mexican participants in the Detroit sample and substantially lower

than in the nation as a whole. For example, the percentage of whites, blacks, or Mexicans
[

[l

reporting comes of <$10,000 was 38%, 37%, and 35%, respectively, in Detroit,

comparedffo 6%,M 5%, and 9%, respectively, in the nation. Race/ethnicity-specific poverty

C

rates arnmmlit study participants aged 25 to 64 years are more than double the national
0

rate for bla exican participants, and seven times the national rate for whites.

The mea;A.L scores in the Detroit sample, using the 14-item algorithm and Detroit

cut pointsﬂdized to the age and sex distributions of the black participants in the
sample, were as follows: whites 3.5, blacks 4.1, and Mexicans 3.4. The percentage with high
AL scoresm/o for whites, 60% for blacks, and 45% for Mexicans.

1Splays these means further stratified by poor and nonpoor. For black and
white i@tpants in the Detroit sample, being poor is associated with higher AL, although

the difference among black participants is smaller than among white participants. In contrast,

for Mexichipants, mean allostatic load score is 2% lower among the poor compared to

the nonpoO
xed in Figure 2, looking at the percentage with high scores (defined as AL
scores =4 rends are more pronounced. White nonpoor are 39 percentage points less

likely to h AL scores than the white poor; black nonpoor are 20 percentage points

less likely, high AL scores than the black poor; while Mexican nonpoor are 10

percen@more likely to have high AL scores than Mexicans in poverty.

Hypothesis 1: Within Racial/Ethnic Group, Detroit Participants Will Have Higher AL Than

in a National Sample
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To gauge how Detroit sample means compare to national samples, Table 3 compares

NHANES to Detroit sample means, based on the 10-item AL algorithm possible in the

NHAN]M using NHANES cut points, and adjusted in all cases for the age and sex
distributiﬁck Detroit sample. Hence, the means for the Detroit sample here differ
from chSSep_orted earlier because limitations of the NHANES data require us to use an
abbreviategpalgmiithm and a national set of cut points. In addition to means, we also compare
percentage igh AL scores (>4) across the two samples.

Tl‘wcore point estimates for each racial/ethnic group are higher in the Detroit
than NHAEnples. Differences in means among whites (p < 0.04) and for Mexicans (p
< 0.04) are statistically significant. Whites and Mexicans have a higher percentage with a
high AL s iiagthe Detroit sample than in the NHANES samples, with a 24 percentage-
point diffdfe “ mong whites (p < 0.04), and an 18 percentage-point difference among
Mexic ). The point estimates for blacks were 5 percentage points lower in Detroit
than in the N ES sample, but this was not a statistically significant difference.

These tindings provide general support for Hypothesis 1, that the Detroit sample is

more likel! to have higher AL than the NHANES sample. The comparability in mean and

percentag@L scores for black participants across the samples is a notable exception.
The rences in means between the Detroit and NHANES sample are likely to be

h

driven at 18ast in part by different income distributions between the two samples, whereby the

distribu Detroit sample is lower and more compressed than that of the national

L

sample. The diffdeences in means also would reflect other unobserved differences between

U

living in De d being a representative sample member of the United States. To attenuate

A

the degre ich different income distributions, per se, explain the higher scores among

the Detroit sample compared to the NHANES sample, Table 4 further stratifies each
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racial/ethnic group by poverty status. Both the Detroit and NHANES sample members
reflected here live in households with poverty-to-income ratios of <I.

Limjiting the sample to those in poverty, all groups show higher mean scores and
higher per; members with high AL scores if they are in the Detroit sample

N E— . . .
comparedgo the NHANES sample, although the differences in means for black participants

are statisti@igniﬁcant and much smaller than for white (p < 0.07) or Mexican (p <

0.10) partic . Considering the percentage of each racial/ethnic group with high AL
scores, po ack Detroit participants have a 4 percentage-point higher rate of high AL than
poor blackEANES, an insignificant difference, while poor whites (p < 0.01) and poor
Mexicans (p.< ) have substantially higher percentages in the Detroit sample than in the
NHANES

Atf84 or white participants in Detroit have the highest rate of high AL scores of
any grodPems 30 percentage points higher than poor whites or poor Mexicans in the
nation, 17 pe ge points higher than poor black participants in Detroit, and 5 percentage
points higher than poor Mexicans in Detroit (Figure 3). Relative to whites and Mexicans,
blacks hac!he lowest percentage with a high AL in Detroit, yet the highest in NHANES.

T ecific differences between members of the Detroit and NHANES samples
are robust t parisons of only those with PIR <1 and, thus, not explained by the
substantiag hi;her poverty rates in Detroit compared to the United States. This finding

suggest ed heterogeneity in aspects of racialized lived experience other than

income poverty t;t affect AL, either by exacerbating it for poor whites compared to blacks

or Mexicans being protective for blacks and poor Mexicans relative to poor whites in
Detroit.

Regression Analyses: Tests of Hypotheses 2 and 3
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Moving to a Poisson regression framework and focusing on variation in the Detroit
sample only, using the 14-item AL algorithm, we consider Hypotheses 2 and 3 using
estimates re d in Table 5. To consider interactions between race/ethnicity and poverty
status (H in Model 1 of Table 5, we report estimates of differences in AL scores
for nonSosm and Mexican participants relative to nonpoor white participants in the first
2 rows of ggtimages; and in the following 3 rows of estimates, differences in allostatic load
scores formsus nonpoor within each race/ethnicity group. Reported estimates are
estimates wsson regressions using individuals’ AL scores as the dependent variable.
Reported GSIES can be interpreted as the proportion increase in AL score associated with

the explana riable.

A nonpoor, black participants, on average, have a 28% higher AL score than

white paﬂ@(p < 0.04). The estimate for nonpoor Mexican compared to nonpoor white

partici 15.20% higher (p < 0.12), trending toward but not achieving statistical
significance ventional levels.
mong white participants, those who are poor have a 48% higher mean allostatic load

score thansﬁe nonpoor (p < 0.01). The black poor are 23% worse off than the black nonpoor
(»=0.01) int estimate for poor Mexican participants suggests they have a 10% lower
mean AL sC an the nonpoor, but this is not statistically significantly different from the
Nnonpoor. !

Mimagine that the differences across the race and ethnicity groups in terms
of the esti@fect of poverty on AL could be accounted for by the fact that there are
income distr] differences across groups among the poor and, especially, the nonpoor.
While su ences exist (the white nonpoor are better off, on average, than the nonwhite
nonpoor), when we controlled for income to needs (PIR) as a continuous variable in addition

to the dichotomous PIR > 1 variable already in the model, it did not affect the estimated

This article is protected by copyright. All rights reserved.



coefficients on the variables already included, suggesting the somewhat different income
distributions by race/ethnicity are not a source of bias.

By cting the estimated effect of being poor from comparisons of black relative
to white p and Mexican relative to white participants, we can estimate whether
there is-ra!mnc group variation in the impact of being a poor Detroit resident on AL.
Doing so, ye fimg the poverty effect for blacks is roughly half as large as the poverty effect
for whites (0® s. 0.48; p < 0.10). The poverty effect for Mexicans is actually estimated to
be negati\wm, Mexicans in poverty have lower AL scores than those not in poverty;
and the ditferencg between the poverty effect for white and Mexican participants is
significant (p <0.01). In fact, the effect of poverty for white participants is 58 percentage
points lar or Mexicans.

In MSG estimates do suggest an interaction between race/ethnicity and poverty

group etroit sample. The adverse impact of poverty is substantially higher for

white than fo k or Mexican participants, suggesting the groups face different
contingencies of social identity that go beyond income poverty in the context of Detroit
residence s affect AL. The largest difference between poor and nonpoor was seen in white
participan smaller difference among black participants. Among Mexicans, the poor
and nonpoo e statistically no different from each other, with point estimates suggesting
the possibg ;that the poor might have lower mean allostatic load scores than the nonpoor in
this setMared to the white poor, the Mexican poor had a 32% lower mean AL score
(p <0.07); in fac the Mexican poor had AL scores that were not statistically significantly
higher than ite nonpoor. These findings suggest that limiting measurement to

indepen: in effects of race/ethnicity, poverty, or place masks unobserved heterogeneity

in lived experience at the intersections of race, place, and poverty.
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Of what might such unobserved heterogeneity be composed? We found the stressors
we measured to have little effect on AL, as seen in Models 2-5 in Table 5. Only having a less
than high s education and wanting to move out of your neighborhood are marginally
statisticall tly associated with AL. Taking account of all measured covariates

L. — . :
mildly 1ncsases the mean AL score for black and Mexican nonpoor compared to the white

nonpoor; 'Qecreases the negative association of poverty to AL for whites and blacks;

and mildly ses the positive association of poverty for Mexicans. Still, all general
race/ ethnin relationships with AL remain robust to the presence of the measured
stressors. 5

DiscussioC

ThE ¢ % st takeaway from this study is that unobserved heterogeneity bias is a major
threat t idity of universal interpretations of associations between race/ethnicity,
socioeconomji racteristics, or place of residence and allostatic load. Such findings call for
greater nuance when interpreting findings from national samples employing independent
main effei measures of race/ethnicity, poverty, or place alone, if we are to meaningfully
enhance u ding of population health inequity or how to eliminate it. To the extent that

unobserve rogeneity reflects differences in racial/ethnic identity-contingencies that vary

h

with lived®xperience in different times or places, study findings suggest that race/ethnicity

L

and inc y are best characterized as contextually fluctuating social constructs whose

health impacts coliventional socioeconomic variables appear insufficient to reflect.””’

u

For what®and Mexican participants, but not black, mean AL scores and the
probabilt ving a high AL score were higher in the Detroit sample than in the NHANES
sample, as anticipated by Hypothesis 1. Even after restricting these comparisons to only those

with PIR <1 across the 2 samples, dramatic differences between the local and national
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samples for white and Mexican participants remained. This was especially the case for whites

with poverty-income ratios below 1, suggesting that unobserved differences in lived

experience white people residing in high-poverty urban areas go beyond their greater
likelihooﬁ

poverty compared to nationwide averages.

Eismracial/ethnic groups, whites are a distinct and heterogeneous group facing
unique congingéncies of racial identity in specific settings. Being white and poor in the face
of populames advancing white racial expectations of conventional socioeconomic
success thi iidividual effort; or living in low-income areas of Detroit with its racialized
spatial stig@n “urban black inner city,” may be particularly stressful and health
compromisi whites when combined with reduced likelihood of health-enhancing
collective ﬁsources more reliably associated with black American and Mexican origin
populatiomm study findings along with recent findings by Geronimus et al.”* showing

growi in life expectancy between less- and more-educated whites over the past 3

decades rein he need to understand variation among whites in lived experience across
settings and historical moments, rather than including whites in studies primarily as a
referent. Fﬁher, the objective evidence of stress-mediated biological deterioration among
impoveris oit whites we provide based on laboratory assays suggests the need for
greater con tion of the contribution of chronic socially structured physiological impacts
on health ‘;'nvestigations of growing excess death rates among the least educated whites, in
additioﬁrent popularized focus on existential despair culminating in drug overdose
or suicide death.

Non exicans had higher AL relative to nonpoor white or black participants. In
contrast risons for poor and nonpoor white and black participants, after adjusting for
age and sex, differences in the percentage with high AL scores between nonpoor and poor

Mexicans were not statistically significant and the trend favored the poor. Unique stressors
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among Mexicans in Detroit that cut across the poor and nonpoor may, in part, reflect that data
collection coincided with a period of heightened surveillance by immigration officials in
Southwes it. As a border community less than 100 miles from the Canadian border,
Detroit re are Latinx encounter ICE surveillance with fewer restrictions than
those 11V1r! farther from a border. This is an example of a population-specific contingency of

social idew may impact health for specific groups and at specific times or places and

not others. e one might imagine such effects would pertain only to undocumented
Mexicans etudit, studies have shown that fears of immigration enforcement can have

adverse health cffects on US-born co-ethnics.”* Our small sample size precluded

Us

disaggregati Mexican population by nativity for statistical analyses, but we note that

Mexicans npoor group were disproportionately US born, while those in the poor

group wenmuortionately foreign born. If immigrants experience a heavier burden of
fear of ement, the extent to which differential AL scores between poor and
nonpoor M%E favor poor Mexicans might be dampened in our findings.

Despite the added stressor of ICE surveillance, poor Mexicans had lower AL than
either poo!whites or poor blacks. This finding is consistent with Peek et al.’s findings on AL

in Texas as,”” and with Geronimus et al.’s findings comparing telomere lengths of
0

poor and n r blacks, whites, and Mexicans in Detroit.® These findings cast into sharp

relief the 1£ortance of considering social and psychological health determinants, operating
beyondﬁce of conventionally measured individual or household income. For
example, multiplSstudies document that recently arrived low-income Mexican immigrants

antly better health than other US-born, low-income population groups.”

often have sj
This init1 ican immigrant health advantage is reduced with years of residence in the

United States and disappears altogether in subsequent generations.>’® The relatively lower
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AL scores among the poor Mexican group may in part reflect this immigrant health
advantage and fewer years of residence in the United States.

Len residence in the United States may erode this initial immigrant advantage
through hanisms. Qualitative studies conducted in Detroit within the Mexican
populat?o mell-Fuentes have reported evidence suggesting that as new immigrants
reside in th@Uniiged States longer, or as their children are raised in the United States, they
increasingue and negotiate majority-white social institutions in daily interactions.®”’
The more alght negative prejudices and stereotypes encountered through these
interactions incragse the degree to which immigrants are acutely aware of and attuned to
dehumanizing ideologies associated with US racial hierarchies that may activate
physiolog s processes.”’"”” To the extent that Mexicans in the lower-income group

have fewemomning interactions with discriminatory majority institutions, or have

institutions for relatively shorter periods of time, the health-damaging

effects of su ractions may not yet be reflected in AL scores. To the extent that those
with higher income have more frequent encounters with those same institutions, or have
encounter@d them for longer periods of time, their effects may be reflected in the higher AL

scores in t oor Mexican group. The finding that poor Mexicans reported feeling less

O

anger or ho sness than nonpoor Mexicans is consistent with this perspective.

h

En@ounters with discriminatory institutions may also have differential impacts for

[

Mexica nt upon social identities and networks. Eighty percent of poor Mexicans in

Detroit reported that Spanish was the most commonly spoken language in their homes,

u

regardless o ity. Most resided in Southwest Detroit, an area with a substantial Latinx

populatioft; urants and services catering to Spanish-speaking populations, and many

A

identity-affirming symbols, institutions, and cultural events. As first suggested by James,*
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speaking Spanish in the home may afford some health protection, offering an alternative and
affirming sociocultural framework to the dominant marginalizing one.*

Fin otential health-enhancing value of ethnic enclaves for immigrant populations
has been iZed to operate through market economy dynamics that structure social
interact?o mwage immigrant enclave economies may promote social well-being and
health in 2distimgt, but integrally related ways. First, such communities provide opportunities
for residergvelop and apply skills appropriate for niche labor markets particular to
Mexican iwt populations (food industry, domestic work, construction, yard

maintenance, ctcy) in ways that are particularly salient and confirming to group members.*"**

83,84

Second, t&tices reduce the necessity of engaging labor markets in dominant society,

which ma e lucrative, but also more disconfirming. Together, fewer encounters

with and m.\ration of exposure to discriminatory institutions in the United States;
greater ealth-protective, affirming identities; and residing and working within an
ethnic enclay all factors that may contribute to the trend observed here toward lower AL
scores among poor Detroit Mexicans relative to poor blacks or poor whites in this sample.
Future ressrch exploring these potential protective factors is warranted to better understand
these patt

AQCI{ participants, we saw less differentiation in AL scores by PIR than in the
white and Wlexican groups, as well as less within-group variation between the national and
local sawrowing literature finds that being high on the socioeconomic ladder is a
porous shield frofh structurally racist lived experiences that intensify allostatic load among
blacks. In addig#®f, much research suggests the separation between poor and nonpoor US
blacks in life is less marked than between poor and nonpoor US whites.>** US
blacks tend to have greater residential proximity across socioeconomic gradients owing to

residential segregation. Additionally, poor and nonpoor blacks are more likely to be members
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of the same families and social networks, practice reciprocal obligations, or have similar
experiences of cycling between low and moderate incomes.***** Given deep cross-class
affectivhong collective ethos, elastic household boundaries, and shared resources,
PIR meas individual-household level may not accurately reflect differences in
materiaT hsds_hm life stressors, or pooled cultural strengths among US blacks.

Maueovas, structural racism in the United States, predominately anti-black, is
historicall;Qched. Over the past century, urban ghettoization and disinvestment has
provided w staging ground for anti-black racism. Our focus on Detroit—one example
of that staging gfgund—may help explain why only small differences were found in AL
between bl in Detroit and in NHANES, while whites and Mexicans showed large
difference are subjected to racist structural violence wherever they reside in the
United Stmzlso disproportionately reside in the most underinvested urban areas. The

large n s. Detroit disparities seen within whites and Mexicans, in contrast, may

reflect that o ose whites and Mexicans residing in proximity to blacks, particularly in
high-poverty urban centers, would experience the residual institutional impacts of structural
anti-black!iscrimination. Meanwhile, Detroit blacks may have developed protective systems
that better 4 them from harms specific to anti-black racism. This possibility is
consistent e finding of Linnenbringer et al. that among California women diagnosed
with brea&éncer, black women residing in neighborhoods with higher percentages of black
residenwﬁcantly lower odds of being diagnosed with triple negative breast cancer, a
more aggressive ind deadly subtype of the disease.’® While the etiology of breast cancer
subtypes is 11 understood, higher levels of prediagnostic AL have recently been
associate oorer prognostic features among black women with breast cancer.’’

Neither the stressors and response styles we measured nor smoking behavior

accounted for the unobserved heterogeneity implied by interactions among race/ethnicity,
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poverty-to-income ratio, and place. Perhaps this finding reveals misalignment between
dominant ideas about what are the major stressors and health risks in low-income racial
minority ur reas and those held by the populations confronting the contingencies of this
lived exp ough a number of conventional stressors were measured in our data,
add1t1ona1§c1al risks and insults specific to Detroit and likely to vary across racial/ethnic
groups maygbe agplay. For instance, notions of white racial privilege or entitlement combined
with unme tations of economic success, not measured in our study, could be

particular alth-harmful for poor whites in Detroit.*” In contrast, the alternative

sociocultural origgtations for Mexicans and blacks referenced previously may, on balance, be

health protective for racial-minority populations. And, perhaps, in the Detroit context,

specific jve unhealthy individual behavioral responses such as smoking may have

marginal msts beyond other, more fundamental and insidious, structurally rooted,

chronicgbi social stressors. Such possibilities require continued empirical study.
Ona dological note, our findings suggest that the common practice of

estimating mean AL scores runs the risk of obfuscating important differences that may exist
in the pop@lation percentage exhibiting high scores. Using mean scores is statistically more
efficient, ades the question of the most appropriate cut point to determine a high
score. Yet, found here, diverse population groups with similar mean scores boasted

considerably different percentages with multiple morbidities, arguably a conceptually clearer

th

. . . 1
indicat ering and a greater cause for concern.’

U

Limitations

We were to consider possible variation in exposure to environmental toxins across

A

racialized groups. By focusing on groups living in proximity to each other in a single city,

such bias would be smaller than in national samples; however, to the extent that racialization
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and racialized social bias influence access to labor market segments, it is possible that
different racialized groups face different toxic physical and social exposures at work. Prior
studies foc n the Detroit metropolitan area provide evidence that structural

environm isil places racialized groups in Detroit and surrounding areas at increased
health r1sl§ue to toxic environmental exposure. There is also evidence of variation in
exposure wlutants across neighborhoods within Detroit’* and that these variations are

associated xcess burden of childhood asthma, high blood pressure, and excess

S

cardiopul ortality. ”>*’ Importantly, none of these studies tested for variation in

race/ethnicity an@poverty distributions across neighborhoods, leaving open the question of

U

whether the ion-associated health outcomes were mediated or moderated by

1

race/ethni poverty, key foci of our study.
Anmmtation is that we were unable to include more affluent households in the

n area. The compression of our sample’s household income distribution at

the low end inclusion of only Detroit residents made it more statistically efficient and
homogeneous 1n key respects. Further, relative income homogeneity across racial/ethnic
groups all@wed us to focus on whites who are as poor as the blacks and Mexicans to which

they were mpared, a rarity when analyzing metropolitan, state, or national samples.

While we ¢ er this a central strength of the study, it nonetheless limited possible

h

comparisofs within groups or between the local and national samples.

{

have benefitted from a larger sample. Linkage to the HEP survey data

placed a ceiling ol our n, limiting it to those who completed the second wave of the HEP

J

survey and to participate in the biomeasure collection portion of our study. As a

primary ure collection effort, our sample size was further restricted by the labor

A

intensity and challenges of obtaining saliva and blood samples from a hard-to-reach,
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relatively transient, and understandably mistrustful population. (See Caldwell et al.”® and
Pearson and Geronimus’ for discussions of this issue in Detroit.)

As wi any studies of AL, the algorithm we used when making national
comparis esis 1) was data driven—that is, limited by the items available in
NHANES?Ontrast, within-Detroit analyses were based on a primary data collection effort,
enabling uggto d@struct a more expansive algorithm drawing on a state-of-the-art
understan, the proper component indicators of AL.

N(Wnding study limitations, our findings suggest the importance of recognizing
the existence andgmpact of structurally rooted unobserved heterogeneity in life chances and
lived experi f diverse social identity groups on an objective measure of health. This
can be tru ong those who reside in the same geographic place and have comparable
incomes; m compared to those with the same racial/ethnic identity or poverty level

nation gh we were unable to illuminate the specific or measurable aspects that
account for . ed health inequity in AL in Detroit, our findings leave little question that

such heterogeneity needs to be understood far better than more typical social epidemiological

risk-factomches allow.

Implicatiog ;OI" the Ways Forward

Mmethodological efforts we made to focus on a specific setting and employ a

O

community-basedparticipatory approach are suggestive of the limits of more conventional

Ui

social epide ical statistical analyses for investigating population health inequity, we do

not mean that studies such as ours are likely to quantify precise single-variable

A

pathways to health inequities that could be addressed in a vacuum. Indeed, a core implication

of our work highlights that one-size-fits-all conceptual/theoretical models, assessment tools,
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and interventions developed from the perspective of a single demographic, particularly the
dominant social group, are insufficient to reflect the lived experiences of diverse population
groups or mitigate the negative health impact of marginalized social status or residence in
historicall d places.”*

%V!m unanswered questions that remain in this study as a critical open door to a
new kind ofsinqmiry for population health inequity research that considers variation in lived
experiencmalized and impoverished groups across historical moments, and within
geographiw&tutional settings. Such an approach cultivates empathy across groups and
respect for local'®nowledge, enhancing the chance to illuminate routes to a public health of
consequenc research would probe the local to identify the magnitude of unobserved
heterogenﬁs racialized groups and deconstruct what specifically differs in their lived

experiencmsame local area that sets their health outcomes apart from each other and

ages for their sociodemographic group. In addition to differential access to

income, heal e, or healthy foods and physical environments, we expect some of these
differences will be in racially coded cues to biopsychosocial stress arousal that trade on
entrenchesitereotypes; in the power dynamics among local population groups; and in the
more or le@ive coping strategies culturally available to different groups in the face of
hardship.

0] ork highlights the importance of considering social difference across multiple

th

dimens tity including race/ethnicity, nativity, and socioeconomic gradients within

a specific place c@ntext. Toward that end, study findings encourage moving beyond

U

community- samples to active engagement of residents of communities

dispropo affected by structural inequities as they manifest within particular

A

historical, social, and economic contexts.'*'*" Such work encompasses community-based

study designs that are informed by historical and contemporary social and economic contexts,
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by ethnographic and other qualitative research approaches, and by the active and sustained

participation of community groups in the development, implementation, and interpretation of

research co ed within local contexts. The establishment of equitable, community-driven,
and/or C hips among community, academic, and public health practice entities
N . . . :

can foster @ more nuanced understanding of social determinants of health as they manifest

102,103

locally. Equallymnportant, CBPR partnerships build knowledge about key strategies for
structural(m1

icy change to promote health equity.
In ealins of interventions, programs, and policies, our work suggests that social
differences acroS§ multiple dimensions of identity must be simultaneously addressed if policy
makers ex cess in alleviating the health effects of urban disinvestment or other
political a jical manifestations of structural racism. A well-documented impediment to

integratinmge of health equity options is the false dichotomy frequently drawn

betwee rgeting the specific needs of socially vulnerable populations and universal

policies desi o benefit all segments of the broader population. Policies targeting the
needs of marginalized groups are often viewed through the egalitarian meritocratic lens of the
American!ireed and perceived as special treatment for the “undeserving poor.” They, thus,
frequently, ajority population resentment and political resistance. Universal policies,
by comparisoft; assume a global norm per the dominant viewpoint that reflects positive bias
for that pefspective while imposing negative bias against social minorities, thus perpetuating
social iw argeted universalism covers the needs of a broad constituency yet stands
to leverage equitfjto address needs of vulnerable populations.'**'% For example, Canadian
Healthy Chi rams have successfully implemented a targeted universal approach by
contactﬁies with children to provide services from pregnancy to school entry.
Families found to be facing greater challenges are matched with trained home visitors who

provide multifaceted support for up to 3 years contingent upon need.'®
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Study findings are consistent with the premise that the stress-mediated health impact

of being a member of a given racial/ethnic, poverty, or place of residence group varies with

the contingengies of racial/ethnic and class identity in one’s particular daily round. Consistent
with this ﬁ

also recommend interventions that are informed by “Jedi Public
Health” (JBH) principles to reduce or disrupt repeated physiological stress process activation
that fuels mon weathering.” The objective of JPH is to ensure that stigmatized social
identity is onically central to who people are in everyday life; and never central in
high-stakwnance settings. This goal points to interventions that create identity-safe
settings, inc!uflj by changing adverse situational identity contingencies, the environmental
cues that s&m, and the narratives used to interpret them. Some JPH approaches are

straightfo expensive, and highly scalable."’

O@s also point to ambitious policies that restructure the ecologies of local

t equity and investment in doing so.'”” Engaging with community partners

who have lin to ongoing social movements and decision makers creates opportunities to
work collaboratively to address fundamental drivers of health inequities. Community-led
movemens for worker protections, housing rights, and environmental justice address
underlyin ral determinants as they are manifest on a local level, influencing racial,
ethnic, and economic equity."*'®!'” Examples include Vital Brooklyn,''’ a New York
state initiag' e em;)hasizing “wellness-based” economic and environmental development. The
progradwconcert with local anchor institutions, community agencies, and labor
unions to improvi material living conditions in central Brooklyn and enhance equity across
the domains cation, housing, workforce development, public safety, health, and health
care. Ot ising approaches include community benefits policies, such as those recently

111

implemented in Detroit, ~ which are intended to empower long-term residents to dictate (and

enforce) the terms of public and private investments to meet the needs of the local
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community. Such policies can be used to assure that current residents do not
disproportionately experience displacement, pollutants, or adverse health effects associated
with deve'o t efforts, thus favoring a more equitable paradigm''? for redevelopment
without ga and displacement. Although local governments have access to a wide
range of e@isting policy tools (e.g., affordable housing trust funds, inclusionary zoning
ordinance@al tax-base sharing) that can redistribute and prioritize resources for spaces

and groups ave borne the brunt of structural racism, state and federal revenue transfers

S

to localiti e Detroit are necessary to mitigate the harms of austerity and assure greater

equity in fisca population health.

U
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Table 1. Socioeconomic Characteristics of White, Black, and Mexican Respondents®
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{

% of Population, by Race

National ACS Estimates

Detroit Sample

Q Mexica Mexica
White Black White Black
N " "
Annual hm
income O
<§10,00 6% 15% 9% 38% 37% 35%
$10,0005%4m£@ 15% 23% 21% 39% 31% 35%
$25,000-%E 24% 27% 30% 22% 20% 26%
$50,000@ 32% 25%  28% 4% 1% 2%
$100,000+ 23% 10% 12% 7% 1% 0%
Poverty rm
Ages 25 to 64 years 8% 20% 19% 57% 49% 52%
Highest education, ages
25+
Less than high school 10% 19% 38% 33% 21% 50%
College or above 31% 19% 13% 20% 9% 5%

a

3

National
articipan
As measure

-
<C

y_poverty-income ratio less than 1.
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n Community Survey (ACS) estimates, 2008-2010, compared to Detroit




Table 2. Mean Allostatic Load Score in Detroit Sample Stratified by Race/Ethnicity and

Poverty Status, AEC’ and Sex Standardized to the Black Detroit Population

ousehold n Mean AL | % With AL Score

Poverty >4

IR > 1 (nonpoor) 24 2.4 16%

PIR < 1 (poor) 21 3.9 55%

IR > 1 (nonpoor) 60 3.2 40%

PIR <1 (poor) 54 4.0 60%

Mexican R > 1 (nonpoor) 23 3.1 41%

IR <1 (poor) 23 2.9 31%

, allostatic load; PIR, poverty-income ratio.
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Table 3. Comparison of Mean Scores and Percent High Scores Between Detroit and

NHANES Samples Adjusted for Age and Sex, NHANES Cut Points

% With High AL
Mean AL Score

(Score >4)
Detroit | NHANES | pvalue | Detroit | NHANES | p value
Sample Sample Sample Sample
White 3.9 3.2 0.04 71% 47% 0.04
Black 4.2 4.1 ns 62% 67% ns
Mexican 43 3.6 0.04 75% 57% 0.02

Abbrevia‘[m;l allostatic load; NHANES, National Health and Nutrition Examination

Survey; ns, ho ificant.

=
G
=
-
<C
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Table 4. Comparison of Mean Scores and Percent High Scores Between Detroit and

NHANES Samples Adjusted for Age and Sex, NHANES Cut Points, PIR <1

Mean AL Score

% With High AL (Score >4)

Detroit | NHANES | p value Detroit | NHANES | p value
Sample Sample Sample Sample
White, PIR < 1 4.7 3.7 0.07 84% 50% 0.01
Black, PIR < 1 4.2 4.1 ns 71% 67% ns
Mexican, PIR 4.6 3.8 0.10 79% 50% 0.02
<1
Abbreviationsi , allostatic load; HEP, Healthy Environments Partnership; NHANES,
National He d Nutrition Examination Survey; PIR, poverty-income ratio; ns, not
significant.

Author
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Table 5. Effects of Race/Ethnicity x Poverty on Allostatic Load Score, Controlling for Age

and Sex and Additional Covariates

Mexican

Black x

Model 1 Model 2 Model 3 Model 4 Model 5
D Coef p Coef p Coef p Coef p
value value value value value
0.27 0.29 0.29 0.29
0.04 0.05 0.03 0.04 0.04
2 8 5 6
0.22 0.29 0.29 0.30
0.12 0.18 0.09 0.10 0.09
9 6 3 5
47 < | 044 0.43 0.42 0.41
0.01 0.01 0.01 0.02
9 0.01 4 3 8 6
0.23 0.20 0.20 0.20 0.19
0.01 0.03 0.03 0.04 0.05
3 6 5 5
0.58 | 0.12 046 | 0.12 0.46 | 0.13 045 | 0.14 0.42
7 8 3 1
< < < < <
0.02 0.02 0.02 0.02
0.00 0.00 0.00 0.00 0.00
3 2 2 2
1 1 1 1 1
0.38 039 052 © 051 ~ 0.6l
0.07 0.05 0.05 0.04
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Reported estimates are from Poisson regression models and can be interpreted as the

proportio i the allostatic load (AL) score associated with the explanatory variable.
N ) ) ) .

The AL sgre is based on 14 biomarkers of inflammatory, cardiovascular, metabolic, and

hypothaligitary-adrenal axis system functioning. All models are conditioned on age

and sex.

Model 2 aWrols for Education (less than high school, high school degree, some
college; referent$ college degree).

Model 3 ad rols for Education and Psychosocial Stress (safety stress, everyday unfair
treatment,&l environment, negative social interactions) and Neighborhood Satisfaction
(Likert scale)

Model rols for Education, Psychosocial Stress, Neighborhood Satisfaction, and
Response t ger, hopelessness).

Model 5 adds controls for Education, Psychosocial Stress, Neighborhood Satisfaction,

Response §pe, and Smoking status (current smoker, former smoker; referent = never

smoker). O
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Figure Wing Conceptual Model
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Figure 2. Percent High Allostatic Load Score by Race/Ethnicity and PIR, Detroit Sample

it
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Poor define verty-income ratio (PIR) < 1. High allostatic load defined as allostatic
load sc d on 14-item algorithm and Detroit high-risk thresholds.
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Figure 3. Percent of Poor With High Allostatic Load Scores in Detroit and NHANES

Samples, by Race/Ethnicity
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Abbre\ZANES, National Health and Nutrition Examination Survey.

Poor deﬁlﬁ as Boverty-income ratio (PIR) < 1. High allostatic load defined as allostatic

load score@d on 10-item algorithm and NHANES high-risk thresholds.
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Table Al. High-Risk Thresholds for Each Component Biomarker of the AL Score

Biomar High-Risk Threshold

{

Albumin g 2 <4.30 g/dL

Body Mass Index >35.48

Cortisol L >-0.03 nmol/L/hr

CRP >9.08 mg/L

DHEA-S c o <65 ug/dL

DBP >90 mmHg

HDL : <46 mg/dL

Homocysteine >17.18 umol/L

F% >4.09 pg/mL

LDL >145 mg/dL

SBP >143 mmHg

Total cholesterol >229.50 mg/dL

Triglyceridh >159 mg/dL

Abbrevia, C-reactive protein; DHEA-S, dehydroepiandrosterone-sulfate; DBP,
diastolic pressure; HDP, high-density lipid level; HbAlc, glycated hemoglobin;
IL-6, 1 ; SBP; g, gram; dL, deciliter; nmol, nanomole; L, liter; hr, hour; mg,
milligram; icrogram; mmHg, millimeters of mercury; umol, micromole; pg, picogram;

U

mL, millili
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