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ABSTRACT Racism drives pop u la tion health inequities by shap ing the unequal dis tri bu
tion of key social deter mi nants of health, such as socio eco nomic resources and expo
sure to stress ors. Research on inter re la tion ships among race, socio eco nomic resources, 
stress ors, and health has proceeded along two lines that have largely remained sep a rate: 
one exam in ing dif fer en tial effects of socio eco nomic resources and stress ors on health 
across racialized groups (mod er a tion pro cesses), and the other exam in ing the role of 
socio eco nomic resources and stress ors in con trib ut ing to racial inequities in health 
(medi a tion pro cesses). We con cep tu ally and ana lyt i cally inte grate these areas using race 
the ory and a novel mod er ated medi a tion approach to path anal y sis to for mally quan tify 
the extent to which an array of socio eco nomic resources and stress ors—col lec tively and 
indi vid u ally—medi ate racialized health inequities among a sam ple of older adults from 
the Health and Retirement Study. Our results yield the o ret i cal con tri bu tions by show ing 
how the socio eco nomic sta tus–health gra di ent and stress pro cesses are racialized (24% 
of asso ci a tions exam ined var ied by race), sub stan tive con tri bu tions by quan ti fy ing the 
extent of mod er ated medi a tion of racial inequities (approx i ma tely 70%) and the rel a tive 
impor tance of var i ous social fac tors, and meth od o log i cal con tri bu tions by show ing how 
com monly used sim ple medi a tion approaches that ignore racialized mod er a tion pro
cesses over es ti mate—by between 5% and 30%—the col lec tive roles of socio eco nomic 
sta tus and stress ors in account ing for racial inequities in health.

KEYWORDS Racism • Health disparities • Socioeconomic resources • Stress •  
Aging

Introduction

Within racialized soci e ties such as the United States, racial inequities are a prominent 
fea ture of the pop u la tion health land scape (Du Bois 1899; Williams et al. 2019). 
People racialized as Black and Mex i can Amer i can, for exam ple, expe ri ence more 
mor bid ity and unnec es sary suf fer ing than their White coun ter parts, espe cially in 
 mid dle and later life (Boen and Hummer 2019; Brown 2018; Garcia et al. 2019). 
Two projected U.S. pop u la tion trends—growth in racial diver sity and pop u la tion 
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aging—sug gest that the bur den of excess human suf fer ing due to racial inequities 
in health among older adults is likely to increase in the future (Ortman et al. 2014). 
These pat terns under score the urgency of under stand ing and addressing bar ri ers to 
achiev ing health equity.

This study draws upon racialized social sys tems the ory to con cep tu al ize rac ism—
not inher ent or bio log i cal dif fer ence—as the under ly ing cause of racial dif fer ences in 
the dis tri bu tions of resources, risks, and health, as well as the rela tion ships among these 
fac tors (BonillaSilva 1997; Brown and Homan 2023; Graetz et al. 2022; Sewell 2016; 
Zuberi and BonillaSilva 2008). Decades of research sug gest that rac ism indi rectly 
harms the health of racially mar gin al ized groups through an array of path ways, includ
ing unequal access to socio eco nomic resources and dif fer en tial expo sure to stress ors 
(Goosby et al. 2018; Hayward et al. 2000; Phelan and Link 2015; Williams et al. 2019). 
While it is well established that social con di tions under lie health inequities, the pro por
tion of the racial health gap that is due to dif fer ences in socio eco nomic resources and 
stress ors is largely unknown—espe cially among older adults (Williams 2018).

Our under stand ing of the pro cesses under ly ing racial inequities in health has been 
hin dered by sev eral lim i ta tions of prior stud ies. First, pre vi ous stud ies have not exam
ined medi a tion pro cesses while simul ta neously tak ing into account poten tial racial 
dif fer ences in the effects of these medi at ing fac tors on health (i.e., a “mod er ated medi
a tion” approach; Preacher et al. 2007). Emerging evi dence indi cates that the rela tion
ships among socio eco nomic sta tus (SES), stress ors, and health vary by race (Assari 
2018; Bratter and Gorman 2011; Cobb et al. 2020; Colen et al. 2018; DeAngelis  
2020). This sug gests that inat ten tion to con di tional indi rect effects may lead to over 
or underestimating the extent to which these fac tors medi ate racial inequities in 
health. Second, prior research has not for mally tested the extent to which SES and 
stress ors col lec tively and indi vid u ally medi ate racial inequities in health. Because of 
the dearth of for mal tests of medi a tion pro cesses, it remains unclear pre cisely how 
much socio eco nomic inequalities and stress pro cesses con trib ute to racialized health 
inequities. Third, pre vi ous research has typ i cally lacked com pre hen sive mea sure ment 
of stress ors, which has hin dered our under stand ing of racial dif fer ences in spe cific 
types of stress ors (e.g., chronic strains, dis crim i na tion, trau mas, and neigh bor hood 
stress ors) and their unique con tri bu tions to health inequalities (Turner 2013). Fourth, 
because prior stud ies on the topic have typ i cally focused on a sin gle health out come, 
we know lit tle about the degree to which racialized medi a tion pro cesses are sim i lar 
for a range of health out comes. Thus, there are many ways in which our knowl edge 
regard ing the con tri bu tions of SES and stress ors to racial inequities in health remains 
incom plete.

This study extends the lit er a ture on the social deter mi nants of health by uti liz
ing race the ory in tan dem with struc tural equa tion mod el ing to for mally quan tify 
the con tri bu tions of an array of socio eco nomic resources and stress ors—col lec tively 
and indi vid u ally—to racialized inequities in health among older, U.S.born non
His panic Blacks, Mex i can Amer i cans, and nonHis panic Whites.1 Specifically, we 

1 Hereafter, nonHis panic Black and nonHis panic White groups will be referred to as Black and White, 
respec tively. Furthermore, although race and eth nic ity are con cep tu ally dis tinct and “Mex i can  Amer i can” 
is often regarded as an eth nic cat e gory, we use racial ter mi nol ogy to describe all  groups in this study 
(includ ing Mex i can Amer i cans). We do so because “Mex i can Amer i can” is a racialized cat e gory. Research 
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address four inter re lated research ques tions: (1) Are rela tion ships among SES, stress
ors, and health con di tional on (i.e., mod er ated by) race? (2) To what extent do SES 
and stress ors col lec tively medi ate racial health inequities when using a “mod er ated 
medi a tion” approach—that is, simul ta neously test ing medi a tion pro cesses while also 
account ing for pos si ble racial dif fer ences in asso ci a tions among SES, stress ors, and 
health? (3) What are the rel a tive con tri bu tions of each of the socio eco nomic and 
stress fac tors to racialized health inequities? (4) To what extent does a “sim ple medi
a tion” approach—that is, assum ing equivalent asso ci a tions among SES, stress ors, 
and health across racial groups—mis es ti mate the degree to which socio eco nomic and 
stress fac tors account for racialized inequities in health?

Furthermore, to gain a more com pre hen sive under stand ing of the eti  ol ogy of 
racialized health inequities, this study exam ines three mea sures of health that are 
salient in mid dle and later life: selfrated health, bio log i cal risk, and func tional lim
i ta tions. These com monly used mea sures of pop u la tion health and aging pro cesses 
cap ture not only sub jec tive and objec tive facets of health, but also spe cific and global 
ones. By inves ti gat ing a range of health out comes that dif fer in terms of strengths, 
lim i ta tions, and eti  ol o gies, we are likely to gain a more accu rate and com pre hen sive 
under stand ing of the pro cesses lead ing to health inequities (Aneshensel 2005). This 
study high lights the impor tance of ana lyt i cally inte grat ing mod er a tion and medi a tion 
pro cesses for clar i fy ing the extent to which SES and stress ors medi ate racialized 
inequities in health and, more gen er ally, for under stand ing the social path ways under
ly ing health strat i fi ca tion.

Background

Racial Inequities in SES, Exposure to Stressors, and Health

Racialized social sys tems the ory high lights how rac ism is the driv ing cause of all  racial 
inequities in soci ety, as well as the cause of the cre a tion, evo lu tion, and mean ings of 
racial categories them selves (BonillaSilva 1997). Constructivist per spec tives under
score the fact that “race” is a socio po lit i cal con struct that assigns a hier ar chy of value to 
humans (i.e., a racial order) on the basis of false assump tions that groups racialized as 
nonWhite are bio log i cally infe rior to groups racialized as White (GolashBoza 2016; 
Omi and Winant 2015). Moreover, race the o ries illus trate how rac ism involves inter
connected sys tems of racial dis crim i na tion across soci e tal domains (e.g., social, eco
nomic, polit i cal, health care, and crim i nallegal spheres) that cre ate and per pet u ate the 
rela tional sub or di na tion of minoritized groups (BonillaSilva 1997; Brown and Homan 
2023). These con di tions rein force—and are reinforced by—dis crim i na tory beliefs, val
ues, and the ineq ui ta ble dis tri bu tion of resources and risks (Bailey et al. 2017; Delgado 
and Stefancic 2017; Reskin 2012; Williams and Baker 2021).

Drawing on race the o ries, pop u la tion health sci ence is increas ingly con cep tu al iz
ing sys temic rac ism as an “upstream” cause of “down stream” determinants of health 

shows that Mex i can Amer i cans in the United States expe ri ence pro cesses of racialization (e.g., racial 
 sub or di na tion and exclu sion) and that many of them con sider them selves to be part of a racial group 
(FloresGonzáles et al. 2014).
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such as access to resources and expo sures to risk (Brown and Homan 2023). Thus, one 
pathway through which sys temic rac ism affects pop u la tion health is by shap ing the 
dis tri bu tion of prox i mal social deter mi nants of health (e.g., socio eco nomic resources 
and stress ors) as well as their racialized effects on health (Graetz et al. 2022; Hardeman 
et al. 2022; Phelan and Link 2015). Importantly, cur rent cohorts of older Black and 
Mex i can Amer i can peo ple came of age dur ing the Jim Crow era and, thus, they have 
endured both overt forms of rac ism that were more prev a lent in the past as well as 
sub tler (but still per ni cious) con tem po rary forms of rac ism (BonillaSilva 2017; Keith 
2014). Consequently, they have expe ri enced an accumulation of racialized social dis
ad van tages throughout their lives. Within this con text of racialized bar ri ers to oppor
tu ni ties for achieve ment and eco nomic advance ment, it is not sur pris ing that Blacks 
and Mex i can Amer i cans are dis ad van taged rel a tive to Whites in terms of socio eco
nomic resources, includ ing edu ca tional attain ment, income, and wealth (Brown 2016; 
Kao and Thompson 2003; Williams and Baker 2021). Socioeconomic fac tors, in turn, 
impact health by pro vid ing mate rial resources as well as knowl edge, auton omy, power, 
free dom, and pres tige, which pro vide oppor tu ni ties for healthy living and are use ful for 
min i miz ing expo sure to risks—includ ing stress ors (O’Rand and Lynch 2018; Phelan 
et al. 2010). The pre pon der ance of evi dence indi cates that racial inequities in socio eco
nomic resources account for some but not the entirety of racial strat i fi ca tion in health in 
mid dle and later life (Boen 2016; Brown 2018).

In addi tion to SES, there is grow ing inter est in under stand ing the extent to which 
unequal expo sure to stress ors con trib utes to racial health inequities. The Stress Process 
Model is a lead ing frame work that helps elu ci date the role that stress plays in social 
gra di ents in health (Pearlin et al. 2005). Two cen tral prop o si tions of the model are (1) 
social con di tions—for exam ple, racial and socio eco nomic strat i fi ca tion—shape expo
sure to stress ors, and (2) stress ors neg a tively affect health (Keith 2014). Applied to the 
race–health rela tion ship, the Stress Process Model pos its that racial inequities in health 
derive, in part, from minoritized groups’ greater expo sure to eco nomic adver sity and 
stress ors, which are inter re lated and harm ful for health (Turner 2013).

Empirical find ings sup port key tenets of the Stress Process Model. For exam ple, 
com pared with Whites, Black and Mex i can Amer i can peo ple are more likely to expe
ri ence eco nomic adver sity (Brown 2016), chronic stress ors (Thoits 2010; Turner and 
Avison 2003), finan cial strains (Brown et al. 2020), neigh bor hood dis or der (Sternthal  
et al. 2011), neigh bor hood mis trust (Millar 2020), trau mas (Turner et al. 2016), and 
per ceived dis crim i na tion (Williams and Mohammed 2013). Moreover, con sis tent 
with the Stress Process Model, there is evi dence that eco nomic adver sity leads to 
greater expo sure to a wide array of stress ors (Turner 2013).

The del e te ri ous health con se quences of expo sure to stress ors, par tic u larly chronic 
expo sure, are also welldocumented. Indeed, a pleth ora of stud ies pro vide evi dence 
suggesting that social fac tors, includ ing stress ors, become embod ied at bio log i cal 
and molec u lar lev els (Eisenberger 2013; Goosby et al. 2018; Green and Darity 2010). 
One major mech a nism through which this is achieved is through the body’s stress 
response. When a threat (e.g., a stressor) is per ceived, the brain’s neu ral regions facil
i tate down stream phys i o log i cal responses in efforts to resolve or elim i nate the threat, 
such as acti vat ing the sym pa thetic ner vous sys tem (SNS) and the hypo thal a mus– 
pitu i tary–adre nal (HPA) axis. Once acti vated, these sys tems release chemical medi
a tors (e.g., cor ti sol, cat e chol amines) to pre pare and pro tect the body from threat  
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(Liu et al. 2017). This results in increased heart rate, res pi ra tion, and blood pres sure 
and the sup pres sion of immune func tion (Vitlic et al. 2014). The body’s immune sys
tem may also acti vate when a threat is detected, lead ing to the release of inflam ma tory 
cells and proinflam ma tory cyto kines (Chen et al. 2018; Horowitz et al. 2020). When 
expo sure is acute, the body is gen er ally  able to return to homeo sta sis, or its base
line con di tion, once the threat is elim i nated. Chronic expo sure to stress ors, how ever, 
makes it dif fi cult for the body’s responses to return to base line (Goosby et al. 2018). 
Prolonged acti va tion and overactivation of the immune sys tem can lead to chronic 
inflam ma tion and dysregulation of the body’s var i ous stress responses ( Furman et al. 
2019; Liu et al. 2017). These pro cesses, in turn, increase risk of wear and tear on the 
body and, ulti mately, accel er ated aging and dimin ished health (Goosby et al. 2018; 
Juster et al. 2010; Seeman et al. 2001).

Gaps in the Literature

Despite strong evi dence that SES and expo sure to stress ors shape pop u la tion health, 
their rel a tive con tri bu tions to racial inequities in health remain unclear owing to sev
eral gaps in the lit er a ture. First, prior stud ies on social deter mi nants of racial health 
inequities have often employed sim ple medi a tion approaches that assumed the rela
tion ships among SES, stress, and health are invari ant across racial groups (e.g., 
 Sternthal et al. 2011; Tackett et al. 2017). Such approaches may lead to biased esti
ma tes of medi a tion pro cesses, as they do not take into account dras tic racial dif fer
ences in expe ri ences as a result of liv ing in a racialized soci ety (Graetz et al. 2022). 
Growing evi dence sug gests that SES–stress and SES–health rela tion ships vary along 
racial lines, con sis tent with mar gin al i za tionrelated dimin ished returns the ory (Assari 
et al. 2020). For exam ple, sev eral stud ies have shown that the pro tec tive effects of 
socio eco nomic resources for both stress expo sure and health are weaker for Blacks 
and Mex i can Amer i cans than for Whites, owing to their greater cumu la tive expo sure 
to racialized social dis ad van tages (Assari 2018; Assari et al. 2020; Brown et al. 2016; 
Colen et al. 2018; Gaydosh et al. 2018; Hudson et al. 2013; Pearson 2008). Indeed, 
even after adjusting for group dif fer ences in SES, Blacks and Mex i can Amer i cans are 
more likely than Whites to live in toxic neigh bor hoods, expe ri ence dis crim i na tion, 
receive lower qual ity edu ca tion, and be incar cer ated—con di tions that are stress ful 
and harm ful for health (Gee and Ford 2011; Phelan and Link 2015; Sewell 2016). 
Furthermore, among racially sub or di nate groups, greater socio eco nomic attain ment 
often involves work ing or liv ing in pre dom i nantly White spaces, which increases 
expo sure to inter per sonal dis crim i na tion (Assari and Lankarani 2016; DeAngelis 
2022; Forman 2003); greater attain ment also requires sustained and higheffort cop
ing given the racialized bar ri ers to socio eco nomic oppor tu ni ties (DeAngelis 2020; 
Hudson et al. 2016; Sellers et al. 2012). Such cop ing may expend a con sid er able 
amount of energy, fur ther lead ing to the overactivation of the body’s stress response 
(Brody et al. 2013). Collectively, these expe ri ences are likely to under mine the ben
e fits of socio eco nomic resources, lead ing Blacks and Mex i can Amer i cans to reap 
smaller health gains from higher SES (Boen 2016; Brown et al. 2016; Hudson et al. 
2013) and expe ri ence lit tle or no health ben e fit from upward mobil ity across the life 
course (Walsemann et al. 2016).
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Relatively lit tle is known about whether the effects of stress ors on health are con
di tional on race. Consistent with the notion of dif fer en tial vul ner a bil ity, a hand ful of 
stud ies sug gest that sev eral types of stress ors (e.g., chronic and finan cial strains, trau
mas, and per ceived dis crim i na tion) have a stron ger neg a tive asso ci a tion with health 
among Whites than among Black peo ple (Assari and Lankarani 2016; Bratter and 
Gorman 2011; Cobb et al. 2020). One expla na tion for this phe nom e non is that older 
racially sub or di nate groups—who have often endured ele vated expo sure to stress ors 
through out their lives (Thoits 2010)—are a select group and may be espe cially resil
ient in the face of adver sity because they are more accus tomed to man ag ing stress
ors than their White coun ter parts (Ayalon and Gum 2011; Barnes et al. 2008; Keith 
2014). Relatedly, there is evi dence that older Black and Mex i can Amer i can indi vid
u als appraise stress ors as less stress ful than their White coun ter parts (Brown et al. 
2020) and can become habit u ated to repeated stress, lead ing to reduced harm through 
a pro cess whereby HPA acti va tion from a stressor diminishes with sub se quent expo
sures to the same stressor (McCarty 2016). In sum, existing evi dence points to racial 
dif fer ences in the effects of stress ors on health.

Notably, the grow ing lines of research on the dif fer en tial effects of SES and stress 
on health across racial groups (i.e., racialized mod er a tion) have devel oped largely 
inde pen dently of research attempting to under stand the social deter mi nants of health 
con trib ut ing to observed racial health inequalities (i.e., medi a tion of the race–health 
rela tion ship). As a result, existing stud ies exam in ing the medi at ing roles of social 
fac tors gen er ally fail to simul ta neously account for racial dif fer ences in the effects of 
social fac tors and are there fore likely to obscure the social path ways lead ing to racial 
inequities in health (Pearson 2008; Williams and Mohammed 2013).

A sec ond gap in the lit er a ture is that prior stud ies on the roles of SES and stress ors 
have not for mally tested the extent to which these fac tors medi ate racial inequities in 
health. Rather, pre vi ous work has typ i cally inferred medi a tion pro cesses by assessing 
changes to the mag ni tude and sta tis ti cal sig nifi  cance of coef fi cients for racialized groups 
after adjusting for SES and stress ors (Sternthal et al. 2011). However, for mal tests for 
medi a tion would pro vide greater cer tainty and spec i fic ity about the extent to which var
i ous fac tors account for the rela tion ship between race and health (Bollen 1989; Little 
et al. 2007). A recent study by Bell and col leagues (2020) conducted a medi a tion anal y
sis, using the Karlson–Holm–Breen (KHB) method (Karlson et al. 2012), that suggested 
income and homeownership par tially medi ated Black–White disparities in selfrated 
health. This study, however, did not use a mod er ated medi a tion approach to account for 
poten tial racial dif fer ences in the health con se quences of income or homeownership, nor 
did it assess the (mod er ated) medi at ing role of stress ors.

Third, prior stud ies on stress ors as fac tors under ly ing racial health inequalities 
have tended to exam ine a sin gle or small set of stress ors, overlooking the joint con
se quences of numer ous stress ors. As a result, pre vi ous research may have underes
timated racial dif fer ences in stress expo sure and the role that dif fer en tial expo sure 
to stress ors plays in health inequalities (Lewis et al. 2015; Turner and Avison 2003). 
Given that stress ors tend to “clus ter” or cooccur, inat ten tion to the simul ta neous 
impacts of a range of stress ors likely masks their unique effects on health in gen eral, 
and on racial health inequities in par tic u lar (Thoits 2010; Turner 2013).

Fourth, prior stud ies on the topic have often focused on a sin gle mea sure of health. 
Notably, the health con se quences of SES and stress ors may vary depending on the 
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out come. Given the mul ti di men sion al ity of health and dis tinct dis ease eti  ol o gies, 
exam in ing only one mea sure of health is likely to pro vide an incom plete pic ture. This 
under scores the impor tance of inves ti gat ing mul ti ple health out comes to pro vide a 
more com pre hen sive under stand ing of the social path ways under ly ing health inequal
ities (Aneshensel 2005; Turner 2013).

Finally, stud ies that explore how SES and stress ors con trib ute to racial inequities in 
health have suf fered from lim ited gen er al iz abil ity because they have often excluded 
Mex i can Amer i cans (e.g., Bell et al. 2020) and relied on con ve nience or com mu nity
based sam ples (e.g., Sternthal et al. 2011). It is par tic u larly crit i cal to study fac tors 
shap ing the health of Mex i can Amer i cans, given that they are one of the larg est and 
fastestgrow ing minoritized groups in the United States (Ortman et al. 2014).

Current Study

This study advances existing schol ar ship on racialized health inequities by inte grat
ing insights from research on the mod er at ing role of race in SES, stress, and health 
rela tion ships with lit er a ture assessing the explan a tory roles of SES and stress ors as 
path ways under ly ing racial inequities in health. Using a nation ally rep re sen ta tive 
sam ple of Black, Mex i can Amer i can, and White older adults, we first assess the 
extent of mod er a tion. Next, we employ a mod er ated medi a tion approach to path anal
y sis (Preacher et al. 2007) to for mally quan tify the role of a wide array of socio eco
nomic resources and stress ors in shap ing racial health inequities. Finally, we com pare 
these results to those from a sim ple medi a tion approach to deter mine whether medi
a tion mod els that ignore mod er at ing effects over state the extent to which unequal 
access to socio eco nomic resources and expo sure to stress ors account for racial health 
inequities.

First, informed by the o ret i cal research and empir i cal stud ies on how the rela tion
ships among socio eco nomic resources, stress ors, and health are con di tional on race, 
we hypoth e size that:

Hypothesis 1: The asso ci a tions among socio eco nomic resources, stress ors, and 
health are weaker among Blacks and Mex i can Amer i cans than among Whites.

These pat terns would likely reflect the less pro tec tive effects of SES and greater habit
u a tion and resilience to stress ors among Blacks and Mex i can Amer i cans than Whites 
owing to racialized access to resources, expo sures to risks, and selec tive sur vival.

Next, because SES and stress ors are key social deter mi nants of health that are 
unequally dis trib uted along racial lines, we hypoth e size that struc tural equa tion mod
els of mod er ated medi a tion will show:

Hypothesis 2: Socioeconomic resources and stress ors col lec tively medi ate a sub
stan tial pro por tion of racial inequities in health.

Measures of SES and stress ors included in this study are likely to only par tially medi
ate racial inequities in health because sys temic rac ism under mines the health of Black 
and Mex i can Amer i can indi vid u als through myr iad unmea sured path ways besides 
SES and stress expo sure (Phelan and Link 2015; Williams et al. 2019). Given the 
scant research that has for mally tested how SES and stress ors jointly medi ate racial 
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inequities in health, there is not a suf fi cient body of knowl edge to hypoth e size about 
the pre cise extent of their medi a tion.

Regarding the rel a tive con tri bu tion of each of the socio eco nomic resources to 
explaining racial health inequities, we hypoth e size that:

Hypothesis 3a: Education and wealth will be par tic u larly strong medi a tors of 
racial inequalities in health.

Prior research has shown that edu ca tion and wealth are key social deter mi nants of 
health because they pro vide access to a range of healthpro mot ing fac tors (as noted 
ear lier). Robust edu ca tion–health and wealth–health rela tion ships in tan dem with 
large racial inequalities in edu ca tional and wealth sug gest that these socio eco nomic 
fac tors play a key role in shap ing racial inequities in health.

With respect to the rel a tive con tri bu tions of stress ors, we hypoth e size that:

Hypothesis 3b: Compared to acute or event ful stress ors, stress ors that are chronic 
or recur ring will be stron ger medi a tors of racial inequities in health.

Chronic strains and recur ring stress ors are unequally dis trib uted along racial lines 
and are espe cially del e te ri ous for health, and thus they are likely to make a sub stan tial 
con tri bu tion to racial inequities in health.

Finally, if Hypothesis 1 is cor rect and the rela tion ships among socio eco nomic 
resources, stress ors, and health are weaker among racially sub or di nated groups than 
among Whites, then account ing for these dif fer en tial effects will likely dimin ish the 
extent to which SES and stress ors col lec tively medi ate racial inequities in health. 
Therefore, we hypoth e size that:

Hypothesis 4: Compared to mod er ated medi a tion ana ly ses, sim ple medi a tion mod
els that ignore dif fer en tial effects by race over state the extent to which unequal 
SES and stress expo sure col lec tively account for racial health inequities.

Confirmation of Hypothesis 4 would sug gest that we know far less about the spe cific 
social path ways under ly ing racialized inequities in health than pre vi ously assumed.

Data and Methods

This study uses data from the Health and Retirement Study (HRS). The tar get pop u
la tion for the HRS includes all  English or Span ishspeak ing adults in the con tig u ous 
United States over the age of 50. Black and His panic indi vid u als were oversampled, 
and respon dents were interviewed bien ni ally begin ning in 1992. In 2006, the HRS 
added a Psychosocial Module that includes infor ma tion on an array of stress ors, with 
fol lowup inter views every four years. Half of the core panel par tic i pants were ran
domly assigned to com plete this mod ule in 2006; the other half were assigned to 
com plete the mod ule in 2008. The Psychosocial Module was fielded again in 2010 to 
half of HRS par tic i pants (to new respon dents and those who were eli gi ble in 2006); 
in 2012, the other half of the sam ple (new respon dents and those who were eli gi ble 
in 2008) were assigned to com plete the mod ule. Our ana ly ses rely on infor ma tion 
from the 2006, 2008, 2010, and 2012 Core Data and Psychosocial Modules. The ana
lytic sam ple for this study includes U.S.born respon dents (1931–1959 birth cohorts) 
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who selfiden tify as nonHis panic Black (n = 7,969), Mex i can Amer i can (n = 1,620), 
or nonHis panic White (n = 25,315) and are aged 51–86 at the time of the inter view. 
Other racial groups were excluded owing to small sam ple sizes.

Outcome Measures

Selfrated health is assessed by respon dents’ answers to the ques tion, “In gen eral, 
would you say your health is: excel lent, very good, good, fair, or poor?”; responses 
ranged from 1 (poor) to 5 (excel lent). Selfrated health is a reli able and valid global 
mea sure of health (Idler and Benyamini 1997; Jylhä 2009; Schnittker and Bacak 
2014); given that it is among the most com monly used mea sures of pop u la tion health, 
includ ing it as one of the health out comes in this study has con sid er able util ity for 
com pa ra bil ity with prior research.2

Cumulative bio log i cal risk (Crimmins et al. 2007; Juster et al. 2010; Seeman et al. 
2001) is assessed by a latent scale based on eight bio log i cal mark ers of multisys
temic phys i o log i cal dysregulation: sys tolic and dia stolic blood pres sure; body mass 
index (BMI); over all cho les terol; highden sity lipo pro tein (HDL) cho les terol; gly
cated hemo glo bin; Creac tive pro tein; and cystatin C. Dichotomous mea sures indi
cate whether the respon dent is in the highest risk quar tile for each of the bio mark ers.3 
These items were used to esti mate a sin gle latent dimen sion cor re spond ing to cumu
la tive bio log i cal risk using con fir ma tory fac tor anal y sis (CFA).4 High cumu la tive 
bio log i cal risk scores reflect phys i o log i cal “wear and tear” as a result of repeated 
acti va tion of the body’s stress response (Crimmins et al. 2007).

Functional lim i ta tions are assessed by a sum mary mea sure indi cat ing whether 
the respon dent reports hav ing dif fi culty performing a set of tasks: walk ing sev eral 
blocks; walk ing one block; walk ing across the room; sit ting for two hours; get ting up 
from a chair after hav ing sat for a while; climbing sev eral flights of stairs; climbing a 
sin gle flight of stairs; stooping, kneel ing, or crouching; lifting or car ry ing 10 pounds; 
picking up a dime off of a table; rais ing one’s arms above one’s shoul ders; and push
ing or pulling large objects such as fur ni ture. To be con sis tent with prior research 

2 While there is debate about whether selfrated health cap tures an equiv a lent phe nom e non across racial
ized groups, it is com monly used in research on racial inequities in health, and there is con sid er able evi
dence of withingroup reli abil ity and validity of selfrated health among U.S.born nonHis panic Black, 
Mex i can Amer i can, and nonHis panic White pop u la tions (Assari and Lankarani 2016, 2017; Brown et al. 
2016; Erving and Zajdel 2022; Liang et al. 2010). Moreover, ancil lary ana ly ses indi cated that selfrated 
health is pre dic tive of mor bid ity among each of the racial groups in this study.
3 Supplemental ana ly ses showed that find ings are com pa ra ble whether we use this approach or clin i cal 
cut offs.
4 We esti mated the CFA as a sin glefac tor lin ear SEM mea sure ment model with the eight indi ca tors 
described above, using full infor ma tion max i mum like li hood (FIML). In accor dance with stan dard psy
cho met ric prac tice (Bollen 1989), the fac tor var i ance of this mea sure ment model was fixed at one, all  indi
ca tor error var i ances were freely esti mated, and two highly the o ret i cally indi cated error covari ances were  
spec  ified—one for the sys tolic and dia stolic blood pres sure indi ca tors, and a sec ond for the total cho les terol 
and HDL indi ca tors. All fac tor load ings were sta tis ti cally sig nifi  cant (p < .001) and in the expected direc tion.  
The omni bus model fit of the mea sure ment model was very good (root mean square error of approx i ma tion 
[RMSEA] = 0.03, p < .001 [H0: RMSEA > 0.05]; com par a tive fit index = 0.95; Tucker–Lewis index = 0.92).
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(Haas and Rohlfsen 2010), we used a sum mary mea sure of the total num ber of lim i
ta tions rang ing from 0 to 12 (Cronbach’s alpha = .84).

Racialized Categories

Racialized categories are socio po lit i cal con structs that have real con se quences. 
We use the fol low ing dichot o mous mea sures of racialized categories, which reflect 
respon dents’ selfreported iden ti fi ca tion: nonHis panic Black, Mex i can Amer i can, 
and nonHis panic White (ref er ence group).

Mediators

We exam ine the direct and medi at ing effects of socio eco nomic resources and stress
ors on health. Measures of socio eco nomic sta tus include edu ca tion (in years), house
hold income, and house hold wealth (total assets minus total lia bil i ties). Household 
income and wealth mea sures reflect resources from both spouses (part ners) for mar
ried (cohabiting) respon dents.5

We exam ine an array of stress ors: chronic stress ors, finan cial strain, neigh bor hood 
dis or der, neigh bor hood mis trust, every day dis crim i na tion, mul ti ple attri bu tions of 
dis crim i na tion, major dis crim i na tion, and trau matic events. The mea sure of chronic 
stress ors (sixitem inven tory; Troxel et al. 2003) assesses expo sure to cur rent and 
ongo ing prob lems that have lasted 12 months or lon ger, such as hav ing a fam ily mem
ber who has health prob lems or abuses drugs or alco hol; dif fi cul ties at work; hous ing 
prob lems; and strain in a close rela tion ship. A finan cial strain index cap tures dif fi culty 
in meet ing monthly pay ments on bills, rang ing from 1 (not at all  dif fi cult) to 5 (com
pletely dif fi cult; Campbell et al. 1976). A neigh bor hood dis or der var i able mea sures 
respon dents’ per cep tions about neigh bor hood con di tions (Millar 2020)—van dal ism/ 
graf fiti, rub bish, vacant houses, and crime (fouritem index, α = .640). An index of 
neigh bor hood mis trust (Millar 2020) assesses neigh bor hood social cli mate—feel ing 
a lack of belong ing ness, and per cep tions that neigh bors are untrust wor thy, unfriendly, 
and unre li able (fouritem inven tory, α = .820).

Stressors asso ci ated with per ceived dis crim i na tion are cap tured by sev eral mea
sures. The val i dated Everyday Discrimination Scale (sixitem mean index, α = .840; 
Williams et al. 1997) assesses how often respon dents expe ri ence has sles asso ci ated 
with per ceived unfair treat ment in their “daytoday life.” Respondents were also 
asked about what fac tors(s) they attri bute to their unfair treat ment (e.g., race, gen
der, national ori gin, age, sex ual ori en ta tion, or other sta tuses). Those who reported 
mul ti ple attri bu tions of dis crim i na tion were com pared with those who reported 
a sin gle attri bu tion or none (see Grollman 2014). The Major Discrimination Scale 
(sevenitem inven tory; Williams et al. 1997) cap tures per cep tions of sig nifi  cant  

5 Income and wealth equivalencies across house holds were cre ated by divid ing income and wealth by the 
square root of house hold mem ber size (Brady 2009). Furthermore, income and wealth mea sures are logged 
to reduce the skew ness and kur to sis of their dis tri bu tions.
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dis crim i na tory events that occurred at any point in life in var i ous domains, such as 
work, hous ing, lend ing, or crim i nal jus tice and health care sys tems. The life time trau
mas mea sure cap tures whether at any point in life the respon dent expe ri enced a range 
of trau matic events: the death of a child; nat u ral disas ters; sub stance abuse or life
threat en ing illnesses or acci dents among fam ily mem bers; or con flict involv ing fire
arms (sevenitem inven tory; Krause et al. 2004).

Control Variables

To reduce the risk of biased esti ma tes, ana ly ses con trol for sev eral fac tors that are 
known to be asso ci ated with the focal pre dic tors and out come mea sures. Specifically, 
all  ana ly ses con trol for an array of poten tially confounding fac tors: age (in years), 
sex (1 = female; 0 = male), mar i tal sta tus (1 = mar ried; 0 = not mar ried), pri vate 
health insur ance (1 = yes; 0 = no), and birth cohort (1 = 1931–1941; 2 = 1942–1947; 
3 = 1948–1953; 4 = 1954–1959). We also con trol for med i ca tion use for six key met a
bolic syn drome–related clas ses of drugs: (1) blood pres sure, (2) dia be tes (oral admin
is tra tion), (3) insu lin (shots or pump), (4) heart prob lems (e.g., myo car dial infarc tion 
treat ment), (5) stroke, and (6) cho les terol. We pro vide details of the phar ma co ther apy 
mea sure spec i fi ca tion and sen si tiv ity ana ly ses in online appen dix A.

Analytic Strategy

Statistical Methodology

We use a struc tural equa tion model (SEM) approach to ana lyze the role of socio
eco nomic fac tors and psy cho so cial stress ors as medi a tors of the race–health rela
tion ship. More spe cifi  cally, we use SEM path anal y sis (Wright 2015) to decom pose 
racialized inequities in health into direct, indi rect (via SES and stressor medi a tors), 
and total effects (Bollen 1989; Loehlin 2004; Sobel l987). It is impor tant to note that 
racial inequities are not caused by inher ent or bio log i cal dif fer ences, but rather by 
rela tions of sub or di na tion that have their roots in rac ism (Graetz et al. 2022;  Roberts 
2011; Williams and Baker 2021; Zuberi and BonillaSilva 2008). As detailed in the 
fol low ing, we use path anal y sis to fit a mod er ated serial medi a tion model (Preacher 
et al. 2007), in which there are two the o ret i cally dic tated lay ers of medi a tor var i
ables, the coef fi cients of which are allowed to vary across racialized groups. Addi
tionally, for com par i son, we also fit sim ple serial medi a tion mod els, which are 
exactly the same as the mod er ated serial medi a tion mod els except the medi a tor var
i able coef fi cients are constrained to be equal across racialized groups. For the sake 
of read abil ity, here af ter we drop the term “serial” and these mod els will be referred 
to as mod er ated medi a tion and sim ple medi a tion. All ana ly ses were conducted on 
pooled data from two waves of data col lec tion; thus, all  equa tions in all  mod els 
adjust for a (fixed) dichot o mous wave indi ca tor. Additional sta tis ti cal meth od ol ogy 
details (e.g., miss ing data, sur vey weights, robust stan dard errors, equa tions) are 
pro vided in online appen dix A.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/60/3/675/1952182/675brow

n.pdf by guest on 09 April 2024



686 T. H. Brown et al.

Modeling Strategy: Simple Mediation Versus Moderated Mediation

As noted, mod er ated medi a tion mod els were fit using SEM path anal y sis. For com
par i son and con ti nu ity with pre vi ous research, we also esti mated and pres ent a related 
set of sim ple medi a tion mod els. While the mod er ated medi a tion mod els were empir i
cally supe rior (as assessed by omni bus like li hood ratio tests and indi vid ual coef fi cient 
tests), we find the explicit com par i son of the pre ferred mod er ated medi a tion model to 
the sim ple medi a tion model instruc tive. This is because the com par i son dem on strates 
that assum ing racial invari ance across medi a tor effects, as the com monly used sim ple 
medi a tion model implic itly does, gen er ally results in over es ti ma tion of the mag ni tude 
of medi a tion and dis tor tions of the pat terns of medi a tion among Black and Mex i can 
Amer i can groups, by impos ing the pat tern exhibited in the White group owing to its 
larger sam ple size.

Figure 1 pro vi des sim pli fied path dia grams of the two model spec i fi ca tions. We 
empha size that the path dia gram is sim pli fied as, for the sake of par si mony, it omits 
con trol var i ables (which are included in all  esti mated equa tions), rep re sents groups 
of sim i lar medi a tor var i ables as sin gle boxes (i.e., SES and stress ors), and omits esti
mated covari ances and var i ances.

In panel a of Figure 1, the sim ple medi a tion model is depicted (MacKinnon et al. 
2007; MacKinnon et al. 2002). Here, racialized group is spec i fied as a dis tal inde pen
dent var i able, which has direct effects on the ulti mate out come—health (path vec tor 
p1)—as well as on the first layer of (three SES) medi a tor var i ables (path vec tor p2j) 
and the sec ond layer of (eight stressor) medi a tor var i ables (path vec tor p3k ). Next, 
the first layer of (three SES) medi a tor var i ables has direct effects on both the ulti mate 

Fig. 1 Simplified path diagram depicting simple mediation (panel a) and moderated mediation models 
(panel b). Racialized inequities are not caused by inherent or biological differences, but rather by relations 
of subordination that have their roots in racism. SES = socioeconomic status.
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out come—health (path vec tor p4l)—and the sec ond layer of (eight stressor) medi a tor 
var i ables (path vec tor p5m). Finally, the sec ond layer of (stressor) medi a tor var i ables 
is spec i fied to have a direct effect on the ulti mate out come, health (path vec tor p6n). 
In total, the sim ple medi a tion model com prises 12 equa tions: one for the ulti mate 
out come (health), three for the SES medi a tors (edu ca tion, income, wealth), and eight 
for the stressor medi a tors (chronic stress ors, finan cial strain, neigh bor hood dis or der, 
neigh bor hood mis trust, three dis crim i na tion mea sures, and trau mas).

Panel b of Figure 1 depicts the pre ferred mod er ated medi a tion model. It has all  of 
the paths included in the sim ple medi a tion model, with the addi tion of the racialized 
mod er a tion effects depicted as path vec tors p4l′, p5m′, and p6n′. Formally, these mod
er a tion effects are defined as the coef fi cients of inter ac tion terms cal cu lated as the 
prod uct of racialized group * medi a tor var i ables. Intuitively, this allows the effects of 
the medi a tors to vary by race, enabling tests of, for exam ple, whether edu ca tion has 
a larger pro tec tive effect on health among White com pared with Black respon dents. 
All sig nifi  cant mod er at ing effects are noted in Figures 2 and 3. Because the mod er ated 
serial medi a tion mod els fit deci sively bet ter, we focus dis cus sion on those results. The 
full results of both model sets depicted in Figure 1 are pro vided in online appen dix B.

Both the sim ple medi a tion model and the mod er ated medi a tion model spec i fi ca tions 
were fit for our set of three health out comes. Also, for ease of pre sen ta tion, the HRS 
data were sub set to esti mate racial com par i son in two sets of mod els—the first com
par ing Black and White respon dents and the sec ond com par ing Mex i can  Amer i can 
and White respon dents. Thus, in total we esti mated and pres ent 12 mod els (2 race 
com par i sons * 3 health out comes * 2 model spec i fi ca tions). Given that the meth od o
log i cal aspect is a major con tri bu tion of this arti cle, we have cre ated an Open Science 
Framework direc tory containing all  anal y sis scripts for the cur rent study, which is 
pub licly acces si ble at https:  /  /osf  .io  /hj6zd  /.6

Results

Descriptive sta tis tics are presented in Table 1. This table includes infor ma tion on the 
means (and pro por tions) and var i ance of the study var i ables, as well as the extent to 
which they dif fer across racialized groups.

Racial Inequalities in SES and Stressors

Estimates from the SEM path ana ly ses for the Black–White and Mex i can Amer i can– 
White ana ly ses are presented in online appen dix Tables B1–B4. Findings pro vide 
evi dence of sev eral impor tant pat terns. First, results show that Blacks and Mex i can 
 Amer i cans are dis ad van taged rel a tive to Whites on all  of the mea sures of socio eco nomic 
resources (edu ca tion, income, and wealth). Second, com pared with Whites, Blacks have 

6 This pub lic OSF direc tory con tains Stata scripts cod ing the struc tural equa tion mod els of the pri mary 
anal y sis—sim ple medi a tion and mod er ated medi a tion mod els—as well as ancil lary ana ly ses described in 
the Discussion sec tion.
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ele vated lev els of expo sure to seven of the eight mea sures of stress ors (chronic stressors, 
financial strains, neighborhood disorder, neighborhood mistrust, every day dis crim i na
tion, mul ti ple attri bu tions of dis crim i na tion, and major dis crim i na tion), and Mex i can 
Amer i cans have ele vated expo sure to five of the stress ors (chronic stressors, finan cial 
strains, neigh bor hood dis or der, neigh bor hood mis trust, and multiple attributions of dis
crimination). Third, socio eco nomic resources con sis tently have sta tis ti cally sig nifi  cant 
pro tec tive effects on health. Fourth, although the effects vary across health out comes, the 
major ity of the stress ors exam ined in the study are pre dic tive of worse health. For exam
ple, chronic stressors, finan cial strains, neigh bor hood dis or der, neigh bor hood mis trust, 
everyday discrimination, multiple attributions of discrimination, and traumatic events 
are asso ci ated with worse selfrated health.

Moderation Effects: Racial Differences in the Associations Among SES,  
Stressors, and Health

Figures 2 and 3 sum ma rize the extent of racial mod er a tion of the rela tion ships among key 
study mea sures (more detailed infor ma tion on mod er a tion is included in online appen dix 

Table 1 Weighted descrip tive sta tis tics, by racialized group

Black Mex i can Amer i can White

Health Measures
 Selfrated health 3.10* 3.26* 2.67
 Cumulative bio log i cal risk (latent) .11* .10* –.04
 Functional lim i ta tions 3.37* 3.10* 2.53
Mediators
 Education (years) 12.38* 11.06* 13.32
 Income (logged) 10.01* 9.69* 10.82
 Wealth (logged) 7.26* 8.50* 11.26
 Chronic stress ors 2.96* 2.64 2.40
 Financial strain 2.47* 2.43* 1.95
 Neighborhood dis or der 3.25* 3.10* 2.36
 Neighborhood mis trust 3.16* 2.99* 2.42
 Discrim. (every day) 1.80* 1.62 1.62
 Discrim. (2+ attri bu tions) .41* .26 .21
 Discrim. (major) .86* .43 .47
 Traumas 1.18 1.16 1.18
Controls
 Age 64.28* 63.31* 66.32
 Female .60* .54 .54
 Marital sta tus (1 = mar ried) .51* .76 .75
 Private health insur ance .39* .29* .51
 Pharmacotherapy .87* .81 .78
n 7,969 1,620 25,315

Notes: Means for dummy var i ables can be interpreted as the pro por tion of the sam ple coded 1 on that indi
ca tor. Values are based on infor ma tion from respon dents’ first inter view. Welch–Satterthwaite t tests were 
com puted for dif fer ence in means with unequal var i ances.

*p < .05 for com par i son of racial group to Whites
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Tables B3 and B4). Consistent with Hypothesis 1, the asso ci a tions among socio eco nomic 
resources, stress ors, and health tend to be weaker among Blacks and Mex i can Amer i cans  
than among Whites. Indeed, 23% (13 of 57) of the asso ci a tions exam ined among covari
ates and the three health out comes are sta tis ti cally dif fer ent for Blacks com pared with 
Whites (Figures 2 and 3). For exam ple, the pro tec tive effects of income for selfrated 
health are weaker among Blacks rel a tive to Whites. Similarly, edu ca tion is less pro tec tive 
for Blacks than for Whites in terms of cumu la tive bio log i cal risk (panel a, Figure 2). In 
addi tion, the pos i tive asso ci a tions between reporting mul ti ple attri bu tions of dis crim i na
tion and worse selfrated health and func tional lim i ta tions are weaker among Blacks than 
among Whites. Interestingly, the del e te ri ous effects of chronic stress ors on func tional lim
i ta tions are greater among Blacks than among Whites.

Many of the asso ci a tions between socio eco nomic resources and expo sure to 
stress ors also vary by race (see panel a of Figure 3). For instance, edu ca tion is pos
i tively asso ci ated with expe ri ences of major dis crim i na tion among Blacks but not 
Whites. Furthermore, income is less pro tec tive for Blacks than for Whites in terms of 
expo sure to chronic stress ors, financial strains, neigh bor hood dis or der, and mul ti ple 
attri bu tions of dis crim i na tion. There are also sev eral instances where wealth is less 
pro tec tive for stress expo sure for Blacks com pared with Whites (e.g., chronic stress
ors, finan cial strain, and everyday dis crim i na tion).

Findings from Figures 2 and 3 also show that 25% (14 of 57) of the asso ci a tions 
exam ined among socio eco nomic fac tors, stress ors, and health are sta tis ti cally dif fer
ent for Mex i can Amer i cans com pared with Whites. For exam ple, edu ca tion is less  

Fig. 2 Moderation effects: racialized differences in associations among socioeconomic status, stressors, 
and health. Estimates of moderation are based on results from online appendix Tables B3 and B4. SRH = 
selfrated health. CBR = cumulative biological risk. FUNC = functional limitations. B = Black. W = White. 
M = Mexican American. Discrim. = discrimination.
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pro tec tive for Mex i can Amer i cans than for Whites with respect to selfrated health and 
cumu la tive bio log i cal risk; wealth is more protective of functional limitations among 
Mexican Americans (panel b, Figure 2). In addi tion, the pos i tive rela tion ships between 
trau matic events and worse selfrated health and cumu la tive bio log i cal risk are weaker 
for Mexican Americans than for Whites; a sim i lar racialized pat tern is evi dent for the 
del e te ri ous effects of mul ti ple attri bu tions of dis crim i na tion on cumu la tive bio log i cal 
risk. Notably, edu ca tion is pre dic tive of greater expo sure to major dis crim i na tion for 
Mex i can Amer i cans but not for Whites (panel b, Figure 3). Moreover, edu ca tion is 
less pro tec tive for Mex i can Amer i cans in terms of expo sure to chronic stress ors and 
finan cial strain, and it is pro tec tive of expo sure to trau matic events for Whites but not 
for Mex i can Amer i cans. Results also show that income is less pro tec tive for Mex i can 
Amer i cans than for Whites with respect to finan cial strain and mul ti ple attri bu tions of 
dis crim i na tion, and that it is pro tec tive of every day dis crim i na tion for Whites but not 
for Mex i can Amer i cans (panel b, Figure 3). Furthermore, wealth is more pro tec tive of 
finan cial strain for Whites than for Mex i can Amer i cans. Collectively, the broadbased 
racial dif fer ences in the asso ci a tions among SES, stress ors, and health point to the 
impor tance of account ing for mod er a tion pro cesses when conducting medi a tion ana ly
ses in order to avoid biased esti ma tes of medi a tion pro cesses.

(Moderated) Mediation of Racial Inequalities in Health

Results from medi a tion ana ly ses of health inequalities between Blacks and Whites 
(Table 2) and between Mex i can Amer i cans and Whites (Table 3) are presented graph
i cally in Figure 4, for both mod er ated medi a tion and sim ple medi a tion. Consistent 
with Hypothesis 2, mod er ated medi a tion mod els show that, col lec tively, SES and 
stress ors par tially medi ate racial inequities in health: Black–White inequalities in 

Fig. 3 Moderation effects: racialized differences in associations among socioeconomic status and stress
ors. Estimates of moderation are based on results from online appendix Tables B3 and B4. B = Black.  
W = White. M = Mexican American. Discrim. = discrimination.
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Fig. 4 Percentage mediation of racial inequities by socioeconomic status and stressors (collectively), using 
moderated mediation and simple mediation models. Estimates of mediation are based on results from Tables 2  
and 3. Estimates are for the extent of collective mediation for education, income, wealth, chronic stressors, 
financial strains, neighborhood disorder, neighborhood mistrust, everyday discrimination, multiple attribu
tions of discrimination, major discrimination, and traumas. B = Black. W = White. M = Mexican American.

selfrated health, cumu la tive bio log i cal risk, and func tional lim i ta tions are medi ated 
by 75%, 37%, and 105%, respec tively (72% aver age across out comes); Mex i can  
Amer i can–White inequalities in these out comes are medi ated by 67%, 53%, and 
94%, respec tively (71% aver age across out comes).

We also find strong sup port for Hypothesis 4—that simple medi a tion mod els that 
ignore dif fer en tial effects by race over state the extent to which unequal SES and 
stress expo sure col lec tively account for racial health inequities. Specifically, com
pared with mod er ated medi a tion ana ly ses, sim ple medi a tion mod els over estimated 
the mag ni tude of medi a tion of Black–White inequities in selfrated health by 12% 
[(84% – 75%) / 75%], in cumu la tive bio log i cal risk by 30% [(48% – 37%) / 37%], 
and in func tional lim i ta tions by 8% [(113% – 105%) / 105%]. Simple medi a tion 
mod els overestimated the degree of medi a tion of Mex i can Amer i can–White ineq
uities in selfrated health by 10% [(74% – 67%) / 67%], in cumu la tive bio log i cal 
risk by 25% [(66% – 53%) / 53%], and in func tional lim i ta tions by 5% [(99% 
– 94%) / 94%]. Averaging across health mea sures in this study, sim ple medi a tion 
mod els over estimated the medi a tion of Black–White inequities in health by 16%, 
and they  overestimated the medi a tion of Mex i can Amer i can–White inequities by 
13%. Overall, find ings that the mag ni tude of medi a tion tends to vary depending on 
whether dif fer en tial effects are taken into account under score the util ity of mod er
ated medi a tion ana ly ses.

Figure 5 (as well as Tables 2 and 3) pres ents detailed esti ma tes of the extent to which 
indi vid ual mea sures of socio eco nomic resources and stress ors medi ate racial inequalities 
for each of the health mea sures. Although the rel a tive con tri bu tions of these fac tors to 
racial inequalities vary across the health out comes and groups, taken together, find ings 
pro vide sup port for Hypothesis 3a (among socio eco nomic fac tors, edu ca tion and wealth 
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are par tic u larly strong medi a tors) and Hypothesis 3b (among stress ors, the stron gest medi
a tors are those that are recur ring). Averaging across health out comes, the rel a tive con tri
bu tions of each of these fac tors to Black–White health inequities are (panel a,  Figure 5):  
wealth (19%), edu ca tion (16%), income (12%), mul ti ple attri bu tions for dis crim i na tion 
(7%), chronic stress ors (4%), finan cial strain (4%), neigh bor hood dis or der (4%), neigh
bor hood mis trust (3%), major dis crim i na tion (1%), every day dis crim i na tion (<1%), 
and trau mas (0%). Corresponding esti ma tes of the aver age con tri bu tions of these fac
tors to health inequities between Mex i can Amer i cans and Whites are (panel b, Figure 5):  
edu ca tion (32%), income (13%), wealth (10%), mul ti ple attri bu tions of dis crim i na tion 
(5%), chronic stress ors (3%), finan cial strain (3%), neigh bor hood dis or der (2%), neigh
bor hood mis trust (0%), every day dis crim i na tion (0%), major dis crim i na tion (0%), and 
trau mas (0%). It is also note wor thy that socio eco nomic fac tors medi ate a greater propor
tion of racial inequities than stress ors—a pat tern that is con sis tent across each racial com
par i son and each health out come. On aver age, socio eco nomic fac tors account for 47%  
of Black–White inequities ver sus 23% for stress ors; socio eco nomic fac tors medi ate  
55% of Mex i can Amer i can–White inequities ver sus 13% for stress ors.

Discussion

This study extends prior research by for mally test ing the extent to which racial  
strat i fi ca tion in socio eco nomic resources and stress pro cesses—col lec tively and  
indi vid u ally—medi ate racialized inequities in mul ti ple health out comes among a 

Fig. 5 Percentage mediation of racial inequities by socioeconomic status and stressors (individually), using 
moderated mediation models. Estimates of mediation are based on results from Tables 2 and 3. SRH = self
rated health. CBR = cumulative biological risk. FUNC = functional limitations. B = Black. W = White. M =  
Mexican American. Discrim. = discrimination.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/60/3/675/1952182/675brow

n.pdf by guest on 09 April 2024



697Racialized Health Inequities: Quantifying Pathways

diverse, nation ally rep re sen ta tive sam ple of older adults. In doing so, this study wid
ens our view of the social deter mi nants of health by improv ing our under stand ing 
of social path ways undergirding racial inequities in health. Findings yield the o ret i
cal con tri bu tions by show ing how the SES–health gra di ent and stress pro cesses are 
racialized, sub stan tive con tri bu tions by quan ti fy ing the extent of medi a tion and the 
rel a tive impor tance of var i ous indi vid ual fac tors, and meth od o log i cal con tri bu tions 
by show ing how sim ple medi a tion approaches over es ti mate the col lec tive roles of 
socio eco nomic resources and stress ors in account ing for racial health inequities.

Key find ings show how rela tion ships among SES, stress ors, and health are 
racialized, and how racial dif fer ences in the health effects of these social fac tors 
affect medi a tion pro cesses. Consistent with Hypothesis 1, asso ci a tions among 
socio eco nomic resources, stress ors, and health tended to be weaker among Blacks 
and Mex i can Amer i cans than among Whites. Indeed, sub stan tial pro por tions of the 
rela tion ships among covariates and health out comes were sta tis ti cally dif fer ent for 
Black (23%) and Mex i can Amer i can peo ple (25%) rel a tive to Whites. Simple medi
a tion ana ly ses that did not adjust for racial dif fer ences in the impacts of SES and 
stress ors overestimated the extent to which these fac tors medi ate racialized health 
inequities by between 5% and 30% (com pared with mod er ated medi a tion ana ly
ses). A key impli ca tion is that prior research on the roles of SES and stress ors has 
been  able to account for less of the observed racial inequities in health than pre
vi ously assumed. These find ings also high light the fact that, when esti mat ing the 
extent to which social fac tors medi ate racial health inequities, it is impor tant to 
simul ta neously exam ine (1) how racialized inequities in health are con tin gent on 
SES and stress ors, and (2) how the rela tion ships among SES, stress ors, and health 
are con di tional on race.

Results also reveal that socio eco nomic inequal ity along racial lines is a major 
con trib u tor to inequities in health, pro vid ing sup port for our sec ond hypoth e sis. For 
instance, if Black and White older adults had com pa ra ble lev els of edu ca tion, income, 
and wealth, Black–White inequities in selfrated health, cumu la tive bio log i cal risk, 
and func tional lim i ta tions would be reduced by 51%, 23%, and 67%, respec tively 
(anal o gous per cent ages for Mex i can Amer i can–White inequities are 54%, 40%, and 
72%). Findings that edu ca tion and wealth are par tic u larly strong medi a tors of racial 
inequalities in health are in line with Hypothesis 3a.

The SES–health gra di ent was weaker among minoritized groups, con sis tent 
with mar gin al i za tionrelated dimin ished returns the ory (Assari et al. 2020) and our 
Hypothesis 1. For exam ple, in sev eral instances, edu ca tion and income were less pro
tec tive for the health of Blacks and Mex i can Amer i cans than they were for Whites. 
These find ings align with research show ing that even among Whites and racialized 
minor i ties with com pa ra ble lev els of SES, minoritized groups receive lower qual ity 
edu ca tions (Tyson and Lewis 2021), live in less healthy neigh bor hoods (Massey and 
Denton 1993), and are exposed to greater lev els of dis crim i na tion (e.g., harass ment 
by police, pred a tory lend ing, and being passed over for jobs and pro mo tions) and 
other stress ors (Forman et al. 1997; Williams 2018). These con di tions dilute the pro
tec tive effects of socio eco nomic resources (Assari 2018; Cobb et al. 2020; Colen 
et al. 2018). Thus, account ing for racial dif fer ences in the effects of socio eco nomic 
fac tors on health is crit i cal for accu rately esti mat ing medi a tion pro cesses.
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Racialized expo sure to stress ors is also a key fac tor under ly ing racial inequities in 
health, in line with Hypothesis 2. This study is among the first to quan tify the col lec
tive and indi vid ual con tri bu tions of an array of stress ors to racial inequities in health 
among older adults. Findings show that Blacks and Mex i can Amer i cans have ele
vated expo sure to a wide range of stress ors that have per ni cious effects on health. Of 
the stress ors exam ined, unequal expo sure to chronic stress ors, financial strains, del e
te ri ous neigh bor hood con di tions, and mul ti ple attri bu tions of dis crim i na tion account 
for a con sid er able por tion of racial inequities in health. These findings are con sis tent 
with Hypothesis 3b as well as research show ing that social stress ors that are recur ring 
in major social roles or domains are espe cially harm ful (Thoits 2010).

We also find evi dence that the effects of stress ors vary by race. In numer ous 
instances, the rela tion ships between stress ors (e.g., mul ti ple attri bu tions of every day 
dis crim i na tion and trau matic events) and health are weaker for Black and Mex i can 
Amer i can peo ple than for Whites. These find ings are in line with research show ing 
that, com pared with older Whites, their Black and Mex i can Amer i can coun ter parts 
appraise expo sure to a range of social stress ors as less stress ful (Brown et al. 2020). 
When con sid er ing pos si ble expla na tions for racial dif fer ences in vul ner a bil ity in the 
face of stress ors, it is impor tant to note that cur rent cohorts of older racially sub or
di nated groups came of age dur ing Jim Crow and have endured decades of dis pro
por tion ate expo sure to overt and sub tle forms of dis crim i na tion and other stress ors. 
As a result, older Black and Mex i can Amer i can peo ple in this sam ple are excep tional 
sur vi vors who may be espe cially resil ient or adept at cop ing with the harm ful effects 
of stress ors (Barnes et al. 2008; Keith 2014). Because Whites occupy a dom i nant 
posi tion within the racial hier ar chy and expe ri ence dis crim i na tion far less fre quently 
than other racial groups, on occa sions when they per ceive that they have been treated 
unfairly, they may expe ri ence inor di nate dis tress (Williams 2018). Experiencing dis
so nance between per cep tions of socalled “reverse dis crim i na tion” and feel ings of 
enti tle ment to racialized priv i le ges cus tom ar ily afforded to Whites may be stress ful 
and harm ful for health (Malat et al. 2018; Metzl 2020).

Our results also reveal that the rela tion ships between socio eco nomic fac tors and 
stress ors are weaker for Blacks and Mex i can Amer i cans than for their White coun ter
parts. These weaker pro tec tive effects are likely due to greater cumu la tive expo sure 
to var i ous racialized social dis ad van tages (Assari 2018; Pearson 2008). For exam ple, 
acquir ing socio eco nomic resources often involves learn ing, work ing, and liv ing in 
pre dom i nantly White spaces, which increases expo sure to dis crim i na tion (Assari and 
Lankarani 2016; DeAngelis 2022).

Collectively, the racialized socio eco nomic resources and stress pro cesses exam
ined in this study medi ate an aver age of 72% of Black–White and 71% of Mex i can 
Amer i can–White health inequities (with var i a tion across health out comes). Findings 
indi cate that socio eco nomic strat i fi ca tion is a key social path way lead ing to racial 
inequities in health. On aver age, socio eco nomic resources medi ate Black–White 
health inequities twice as much as stressors, and they medi ate Mex i can Amer i can–
White inequities four times as much as stressors. It is impor tant to note that the role 
of stress ors in shap ing health inequalities along racial lines may be underestimated 
in this study given the absence of mea sures of salient racialized stress ors—for exam
ple, incar cer a tion and police bru tal ity (Lee et al. 2023; Wildeman and Wang 2017), 
anti c i pa tory dis crim i na tion stress (Hicken et al. 2014; Jochman et al. 2019), and 
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vicar i ous stress expo sure through social net works (Lewis et al. 2015). Nonetheless, 
find ings sug gests that struc tural inter ven tions aimed at reduc ing racial strat i fi ca tion 
in socio eco nomic resources are likely to be par tic u larly effi ca cious for addressing 
health inequities.

Within the con text of a racialized social sys tem such as the United States, it is not 
sur pris ing that SES and stress fac tors do not fully medi ate racial inequities in health. 
Indeed, sys temic rac ism is the o rized to gen er ate inequities through a range of other 
“path ways of embodi ment”—for exam ple, path o genic liv ing con di tions, social dep
ri va tion, polit i cal exclu sion, inad e quate health care, and lack of free dom and auto
n omy (Krieger 2012; Phelan and Link 2015; Williams et al. 2019). A grow ing body 
of research shows how the health of racially sub or di nated groups in the United States 
is harmed by many man i fes ta tions of sys temic rac ism, such as racialized pol i cies, 
res i den tial seg re ga tion and placebased racial inequities in polit i cal par tic i pa tion, dis
en fran chise ment, unequal employ ment and edu ca tional oppor tu ni ties, and judi cial 
treat ment (Brown et al. 2022; Gee and Hicken 2021; Hardeman et al. 2022; Homan 
and Brown 2022; Sewell 2016). This emer gent lit er a ture points to the impor tance 
of under stand ing how sys temic rac ism affects health directly as well as indi rectly 
through an array of social path ways (Brown and Homan 2023).

Several lim i ta tions of this study war rant dis cus sion. First, given racial inequities 
in mor bid ity and mor tal ity in mid life and the fact that the HRS sam ple is lim ited 
to indi vid u als over the age of 50, esti ma tes of racial inequities in health may be 
con ser va tive (Hayward et al. 2000). Because of mor tal ity selec tion, respon dents in 
gen eral—and Black respon dents in par tic u lar—who sur vive to older ages tend to 
be rel a tively advan taged in terms of social deter mi nants of health and over all well 
being. Accordingly, results should be interpreted as con di tional upon sur vival to mid
life. Second, owing to data lim i ta tions, this study is unable to fully cap ture life course 
pro cesses shap ing health inequities. Cumulative adver sity and stress ors across the 
life course neg a tively affect sub se quent attain ment pro cesses, stress expo sure, and, 
ulti mately, latelife health (Ferraro et al. 2016; Gee et al. 2012; Turner et al. 2016). 
Further research is needed to under stand the life course pro cesses (e.g., sen si tive 
peri ods, path ways, cumu la tive expo sures) through which SES and stress ors dif fer
en tially shape health across racialized groups (Walsemann et al. 2016). Third, this 
study is not  able to estab lish cau sal ity among study var i ables. Future research should 
uti lize lon gi tu di nal data and causal infer ence approaches to exam ine how racialized 
sys tems shape health over time (Graetz et al. 2022). Fourth, it is beyond the scope 
of this study to deter mine rea sons for het ero ge ne ity in medi a tion esti ma tes across 
groups and health mea sures. It is impor tant to note that the expe ri ences of dif fer
ent racialized groups are dis tinct, as are the eti  ol o gies of racial inequities in var i ous 
health out comes (Williams 2018) and the social fac tors that most strongly influ ence 
a given health out come.

Additionally, inter sec tional per spec tives high light the impor tance of inves ti gat ing 
whether racialized health pat terns and their social under pin nings may be shaped by 
gen der inequities and a host of other social fac tors (Brown et al. 2016; Hudson et al. 
2013). We conducted sup ple men tal ana ly ses to exam ine this prop o si tion and found 
mixed evi dence of gen dered medi a tion pro cesses (see online appen dix C for details). 
While this is an impor tant topic, an indepth exam i na tion of it is beyond the scope of 
this study. Future research should take a sys tem atic approach to exam in ing whether, 
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how, and why racialized medi a tion pro cesses are shaped by a range of social sta tuses 
and sys tems of oppres sion, such as sex ism, colorism, and nativ ism (Homan et al. 
2021; Laster Pirtle and Wright 2021).

Taken together, these results enhance our under stand ing of ways in which the U.S. 
racialized social sys tem under mines the health of older Black and Mex i can Amer i can 
peo ple. More spe cifi  cally, find ings high light how socio eco nomic strat i fi ca tion and 
stress pro cesses are key social path ways con trib ut ing to racial inequities in health. 
Results also show that the impacts of SES and stress ors on health vary by race, and 
that medi a tion ana ly ses that do not simul ta neously account for these racialized pro
cesses yield biased over es ti ma tes of the extent of medi a tion. More accu rate esti ma tes 
from mod er ated medi a tion ana ly ses in this study show that we know less about the 
social under pin nings of racial health inequities among older adults than pre vi ously 
thought. This under scores the impor tance of draw ing on race the o ries in tan dem with 
ana lyt i cally inte grated mod er a tion and medi a tion pro cesses to bet ter under stand the 
racialized social deter mi nants of pop u la tion health. More broadly, our find ings point 
to the need for research ers to think more seri ously about how oppor tu ni ties for good 
health are shaped by one’s posi tion in the U.S. racial hier ar chy. Quantifying the direct 
and indi rect effects of sys temic rac ism via prox i mal social deter mi nants of health rep
re sents a crit i cal next fron tier in research on racialized health inequities. ■
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