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IntroductIon

 Infant mortality rates (IMR) in 
the United States are lower than rates 
in most of the 20th century, yet re-
cent increases in IMR and persistent 
racial differences in IMR1 have gar-
nered new attention among research-
ers, advocates, and policymakers. 
IMR is an indicator of not just in-
fant health, but also overall popula-
tion health and how well a country 
has progressed over time.2 IMR in 
the United States is higher compared 
with peer countries. For example, in 
2016-2017, overall IMR in the Unit-
ed States was 5.8 deaths per 1,000 
live births, which is higher than Can-
ada (4.5), the United Kingdom (4.3), 
and France (3.2), and twice as high 
as countries like Sweden (2.6), Nor-
way (2.5), and Japan (2.0).3  Within 
the United States, Black IMR (11.4) 
is higher than IMR in countries like 
Thailand (9.2), Sri Lanka (8.4), and 
Kuwait (7.0).3 Black IMR have per-
sistently been among the highest in 

the United States and Black infants 
are twice as likely to die before their 
first birthday compared with White 
infants.4 This racial gap in IMR 
has been documented over decades 
and its drivers are multifaceted.
 Research on racial inequities in 
IMR within the US has focused on 
individual or organizational deter-
minants, such as access to prenatal 
and maternity care,5 maternal mor-
bidity, low-birth weight and prema-
ture births,6 and provider bias,7 or 
cultural and behavioral factors, such 
as knowledge and attitudes toward 
prenatal health.8 However, these ap-
proaches do not necessarily incorpo-
rate the roles social determinants play 
in racial inequities found in IMR. 
 Structural racism is one social 
determinant contributing to racial 
health inequities and may be the 
most important pathway connecting 
racism and health.9 Structural rac-
ism is defined as the interconnected 
institutions that foster and reinforce 
racial discrimination to advantage 
one racial group over others.10 Struc-
tural racism is a fundamental cause of 
health inequities because it is a system 
designed to disadvantage and socially 
marginalize populations based on 
race through multiple pathways, both 
intentionally and unconsciously. For 

Structural racial inequitieS in 
Socioeconomic StatuS, urban-

rural claSSification, and infant 
mortality in uS countieS

Jessica Owens-Young, PhD1; Caryn N. Bell, PhD2

Objectives: Despite improvements in 
infant mortality rates (IMR) in the United 
States, racial gaps in IMR remain and may 
be driven by both structural racism and 
place. This study assesses the relationship 
between structural racism and race-specific 
IMR and the role of urban-rural classifica-
tion on race-specific IMR and Black/White 
racial gaps in IMR.

Methods: We conducted an analysis of 
variance tests using 2019 County Health 
Rankings Data to determine differences in 
structural racism indicators, IMR and other 
co-variates by urban-rural classification. We 
used linear regressions to determine the 
associations between measures of structural 
racism and county-level health outcomes.

Results: Study results suggest that racial 
inequities in education, work, and home-
ownership negatively impact Black IMR, 
especially in large fringe, medium, and small 
metro counties, and positively impact White 
IMR. Structural racism is also associated 
with Black-White gaps in IMR.

Conclusions: Factors related to structural 
racism may not be homogenous or have the 
same impacts on overall IMR, race-specific 
IMR, and racial differences in IMR across 
places. Understanding these differential 
impacts can help public health profes-
sionals and policymakers improve Black 
infant health and eliminate racial inequities 
in IMR. Ethn Dis. 2020;30(3):389-398; 
doi:10.18865/ed.30.3.389

Keywords: Infant Mortality; Health Inequi-
ties; Maternal Health; Infant Health; Struc-
tural Racism; Racial Inequalities

1 Department of Health Studies, American 
University, Washington, DC
2 African American Studies, University of 
Maryland, College Park, College Park, MD 

Address correspondence to Jessica Owens-
Young, PhD; Department of Health Studies, 
American University, Washington, DC; 
jessica@american.edu 



Ethnicity & Disease, Volume 30, Number 3, Summer 2020390

Race, Inequities, Urban-Rural, Infant Mortality  - Owens-Young and Bell

example, structural racism limits ac-
cess to quality education and health 
care,11 safe and affordable housing,12 
opportunities to build wealth,13 and 
employment14 based on race. As a re-
sult, Blacks in the United States face 
disproportionate risk factors that lead 
to poorer health outcomes due to the 
effects of structural racism that disad-
vantages Blacks with regard to these 
social determinants of health.15–17

 Previous research has demon-
strated relationships between social 
inequality and racial inequities in 
IMR. A growing body of research 
shows that structural racism is posi-

larly, Wallace et al examined the re-
lationship between state-level mea-
sures of structural racism and infant 
mortality; their findings show that 
racial inequities in employment and 
education are associated with higher 
Black IMR, but not White IMR.19 
 Findings such as these have led 
researchers to theorize why structural 
racism impacts races differently. Dis-
crimination may negatively impact 
socially marginalized populations 
(those populations targeted for nega-
tive discrimination), and may advan-
tage those who are socially privileged 
in a system of racism.20 Intersec-
tionality theory posits that different 
populations experience different axes 
of oppression based on their social 
identities.21,22 For example, Black 
women may face unique stressors 
that increase the risk of infant mor-
tality throughout their lifespans, in-
cluding power imbalances within the 
health care system, biases, and racial 
stereotypes.23,24 Thus, within an op-
pressive social system based on race, 
Black women face unique risks to 
their health compared with White 
women, which, in turn, shapes their 
infants’ health.25 Although Blacks 
and Whites live within the same 
system in the United States, those 
receiving structural privileges with-
in this system based on their race, 
on average, have better health out-
comes compared with those who are 
discriminated against or oppressed.
 Although structural racism plays 
a role in population health, place 
also impacts health outcomes. On 
average, places farthest away from an 
urban core area have poorer health 
outcomes, including higher IMR.26 
Research has demonstrated a persis-

tent urban-rural divide in health and 
that place is related to race-specific 
health. Within rural health research, 
access to care and other health-pro-
moting resources have been cited as 
factors contributing to the urban-
rural health divide.27 Racism has also 
been suggested as a contributor to 
poorer health outcomes in rural com-
munities.27,28 Studies have document-
ed larger racial disparities in health in 
rural areas, and scholars have sug-
gested the need to examine the role of 
racism in rural contexts, which may 
have unique mechanisms on health 
and racial disparities in IMR.28–30

 Structural racism may complicate 
the factors associated with urban-ru-
ral health inequities. Little is known 
about the role of place, including 
urban-rural classification, in the re-
lationship between structural racism 
and health outcomes in the United 
States at the county level. Counties 
in the United States are subdivisions 
within states and vary in size. This 
study assesses the relationship be-
tween county-level structural racism 
and race-specific IMR and the role 
of urban-rural classification on race-
specific IMR and racial gaps in IMR. 
We focus on counties because local 
social conditions may have a more 
proximal effect on health compared 
with state-level measures of struc-
tural racism. There is also county-
level variation in the distribution of 
resources related to health, like edu-
cation and employment, that may 
be masked in state-level analyses. 
We also focus on the county-level 
due to newly available county-level 
race-specific IMR data, providing an 
opportunity to conduct race-specific 
analyses on IMR, structural racism, 

This study assesses the 
relationship between 

county-level structural 
racism and race-specific 
infant mortality rate…

tively associated with different health 
outcomes for Black populations and 
negatively related to health out-
comes among Whites. Siddiqi and 
colleagues examined how state-level 
racial income inequality was related 
to racial inequalities in IMR over 
time and found that contemporane-
ous income inequality was negatively 
associated with White IMR.18 They 
also found that two-year lagged in-
come inequality had the most sig-
nificant impact on Black-White in-
equities in IMR and was negatively 
associated with Black IMR. Simi-
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and urban-rural classification across 
the United States. We hypothesize 
that county-level race-specific IMR 
and racial gaps in IMR vary across 
urban-rural classification. Addition-
ally, corresponding with previous re-
search on structural racism in health, 
we expect to find that structural rac-
ism, measured as county-level racial 
inequity in socioeconomic status 
(SES), negatively impacts county-
level Black IMR but not White IMR.

Methods

 County Health Rankings (CHR) 
is a compilation of health and health-
related outcomes in US counties over 
time. A collaboration between the 
Robert Wood Johnson Foundation 
and the University of Wisconsin 
Population Health Institute, CHR 
collects data from various sources to 
develop a ranking of health based on 
several factors.  The source of data for 
this study was the Centers for Dis-
ease Control Wide-ranging Online 
Data for Epidemiologic Research 
(CDC WONDER), which is an on-
line database of health data made ac-
cessible to public health researchers 
and policymakers.  It includes coun-
ty-level data for a number of health 
and mortality outcomes.  Data on 
race-specific infant mortality rates 
from 2011 to 2017 were included 
in the 2019 CHR. County-level in-
fant mortality data were linked with 
county-level sociodemographic data 
from the American Community Sur-
veys 5-Year estimates (ACS).  The 
ACS is a survey of the US popula-
tion conducted by the US Census 
Bureau annually.  Five years of data 

are compiled to obtain representative 
data for every US county. This study 
included data for every county in the 
United States from the 2014 5-Year 
ACS estimates in the data analy-
sis. 

Variables
 The dependent variable was race-
specific infant mortality rate (IMR).  
IMR was calculated as the number 
of deaths of children aged <1 year 
per 1,000 live births. The 2011-
2017 IMR in US counties among 
Blacks and Whites was calculated 
and included in data from the 2019 
CHR. From this, a ratio of Black-
to-White IMR was also calculated 
for each county in the United States.
 Independent variables included 
four indicators of structural racism. 
The median income, percentage who 
completed a 4-year college degree, 
percentage who were unemployed, 
and percentage who were home-
owners for non-Hispanic Blacks and 
non-Hispanic Whites were obtained 
for each county. Structural racism 
was measured as racial inequality 
in these indicators, operationalized 
as county-level Black-White ratios. 
In statistical analyses, these vari-
ables were formatted such that a 
higher value represented greater ra-
cial inequality in SES in the county.
 Covariates included county 
population size, percentage of Af-
rican American residents in the 
county, Dissimilarity Index score, 
and overall county-level median in-
come, percentage of residents with 
a 4-year college degree, percentage 
of residents who were unemployed 
and percentage of residents who were 
homeowners. The Dissimilarity In-

dex score measures the unevenness 
component of racial residential seg-
regation and demonstrates the spatial 
distribution of race groups within a 
geographical area.30 It describes the 
percentage of the minority group 
(here Black populations) that would 
need to move from their census tract 
of residence for there to be an even 
distribution of Blacks and Whites 
in a given geographical area.30 The 
Dissimilarity Index score was cal-
culated with the following equa-
tion (D= ∑n i=1 [ti|pi - (P/2TP(1-P)], 
Equation 1), where it is the total 
population in the census tract, pi 
is the Black population in the cen-
sus tract, T is the total population 
in the county, and P is the total 
Black population in the county. 
 Analyses were stratified by county 
urban-rural classification categories 
based on the 2013 National Center 
for Health Statistics Urban-Rural 
Classification Scheme for Coun-
ties.31 These categories are based on 
population density and proximity 
to a metropolitan area.  Categories 
included large central metro, large 
fringe metro, medium metro, small 
metro, micropolitan and non-core.

Statistical Analyses
 Analysis of variance tests were 
used to determine differences in 
structural racism indicators, IMR 
and other co-variates by county ur-
ban-rural classification. Because the 
dependent variables were rates (ie, 
infant deaths per 1,000 live births), 
linear regressions were used to de-
termine the associations between 
county-level racial inequities in SES 
and county-level IMR among Blacks, 
Whites and the Black-White IMR 
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ratio. In Model 1, each indicator of 
racial inequity in SES was regressed 
on the dependent variable. In Model 
2, regression analyses additionally 
controlled for county population 
size, racial composition, racial seg-
regation, measures of overall county 
SES, and urban-rural classification. 
Multiplicative interaction terms were 
analyzed in regressions to determine 
the potential moderating effects of 
urban-rural classification on the as-
sociations between indicators of ra-
cial inequity in SES and health. As-
sociations between racial inequity 
in SES and IMR or Black-White 
IMR ratio were then assessed within 
county urban-rural classification. 
Ps ≤.05 were considered statistically 

significant. All statistical procedures 
were performed using STATA sta-
tistical software, Version 14 (Stata-
Corp LP, College Station, TX).

results

 Table 1 displays demographics, 
structural racism, and infant mor-
tality rates (IMR) by county urban-
rural classification. There was varia-
tion in median income, percentage 
of residents who were college gradu-
ates, unemployed and homeowners 
by urban-rural classification, as well 
as variation in population size, racial 
composition (as indicated by the per-
centage of Black residents) and racial 

segregation (as indicated by the Dis-
similarity Index). The mean Black-
White median income ratio was .67 
but varied by urban-rural classifica-
tion. For example, in large central 
metro counties, the Black-White me-
dian income ratio was .55 compared 
with .71 in large fringe metro coun-
ties (P<.001).  Black-White ratios of 
college graduates also varied by coun-
ty urban-rural classification with an 
overall mean of .61 and ranged from 
.47 in large central metro counties 
to .71 in large fringe metro coun-
ties (P<.001).  Unemployment rates 
among Blacks were about two-and-a-
half times higher than Whites. In cen-
tral fringe metro counties, the Black-
White unemployment ratio was 

∑

Table 1:  County-level demographics, indicators of racial inequity in socioeconomic status, and infant mortality rates by 
urban-rural classification

Total
Large 

central 
metro

Large fringe 
metro

Medium 
metro Small metro Micropolitan Non-core

N=3,142 n=68 n=368 n=372 n=358 n=641 n=1,335 P

Median income, 
$10,000 4.65 ± 1.21 5.60 ± 1.38 6.16 ± 1.61 4.97 ± 1.21 4.73 ± .86 4.41 ± .94 4.20 ± .89 <.001

College graduates, % 13.2 21.3 17.1 15.0 14.0 12.5 11.3 <.001
Unemployed, % 8.6 9.7 8.5 9.0 8.6 9.0 8.2 <.001
Homeowner, % 71.7 54.1 73.7 7.4 69.3 7.1 73.9 <.001

Population, 100,000 .99 ± 3.20 14.10 ± 
14.37 2.11 ± 2.94 1.76 ± 1.95 .81 ± .62 .42 ± .26 .14 ± .11 <.001

Non-Hispanic Black 
residents, % 8.9 2.7 10.4 10.9 9.2 8.0 7.6 <.001

Dissimilarity Index .43 ± .18 .60 ± .11 .44 ± .15 .47 ± .14 .45 ± .14 .46 ± .15 .38 ± .21 <.001

Black-White ratio
   Median income .67 ± .31 .55 ± .11 .71 ± .23 .65 ± .27 .66 ± .31 .68 ± .34 .68 ± .35 .004
   College graduation rate .61 ± .75 .47 ± .13 .71 ± .46 .63 ± .47 .66 ± .77 .59 ± .60 .57 ± .95 .012
   Unemployment 2.41 ± 4.12 2.41 ± .66 1.82 ± 1.18 2.05 ± 1.78 2.28 ± 2.52 2.36 ± 2.58 2.82 ± 6.09 .001
   Homeownership .63 ± .35 .56 ± .12 .65 ± .24 .64 ± .27 .60 ± .29 .59 ± .34 .66 ± .43 .001

Infant mortality rate, per 
1,000 live births
   Black 12.14 ± 3.63 11.21 ± 3.20 10.26 ± 3.02 12.98 ± 3.07 14.60 ± 4.19 13.13 ± 2.64 --- <.001
   White 5.02 ± 1.46 4.16 ± 1.03 4.51 ± 1.30 5.24 ± 1.29 5.84 ± 1.45 7.62 ± 1.30 --- <.001
   Black-White ratio 2.19 ± 1.21 2.70 ± .84 2.03 ± 1.08 2.15 ± 1.29 2.15 ± 1.45 2.61 ± .82 --- .002

Data are mean ± SD unless noted otherwise.
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1.82, but in non-core counties Blacks 
had 2.82 times the rate of unemploy-
ment as Whites (P<.001). The Black 
homeownership rate was about two-
thirds that of Whites (Black-White 
ratio=.63) overall. However, it varied 
by county urban-rural classification. 
 The biggest Black-White differ-
ence in homeownership was ob-
served in large central metro (.56) 
and micropolitan counties (.59), 
and smaller racial differences in ob-
served in large fringe metro (.65) 
and non-core counties (.66, P<.001). 
The average IMR among Blacks was 
12.14 per 1,000 live births compared 
with a rate of 5.02 per 1,000 per live 

births among Whites with a Black-
White IMR ratio of 2.19.  For both 
Blacks and Whites, the IMR varied 
by urban-rural classification with the 
highest rates in small metro coun-
ties.  Black IMRs were lower in large 
fringe counties (P<.001); the White 
IMR was lowest in large central 
metro counties (P<.001). The Black-
White IMR ratio was largest in large 
central metro counties and lowest in 
large fringe metro counties (P=.002). 
There were insufficient data available 
on IMR in non-core counties, so this 
urban-rural classification category 
was not included in further analyses.
 The associations between county-

level racial inequity and urban-rural 
classification with IMR is shown 
in Table 2.  In Model 1, with every 
unit increase in median income in-
equity between Blacks and Whites, 
there was an increase in Black IMR 
(β=6.86, se=2.62). Higher racial 
inequity in homeownership at the 
county-level was also associated with 
higher Black IMR (β=5.18, se=1.69). 
Adjusting for co-variates in Model 
2, racial inequity in homeowner-
ship was associated with higher Black 
IMR (β=10.39, s.e.=1.90). In Model 
1, racial inequity in median income 
was associated with higher White 
IMR (β=3.20, se=.90). However, 

Table 2. Association between county-level racial inequity, urban-rural classification and infant mortality rate (IMR)

Black IMR White IMR Black-White IMR ratio

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

β (SE) β (SE) β (SE) β (SE) β (SE) β (SE)

Racial inequity
   Median income 6.86 (2.62)a .93 (2.66) 3.20 (.90) a 1.28 (.79) -.33 (.62) -.24 (.74)
   College graduation .67 (1.62) 1.28 (1.80) -1.54 (.58) a -1.47 (.55)a 1.04 (.38) a 1.31 (.49) a

   Unemployment .35 (.45) .60 (.46) -.29 (.14) a -.19 (.11) .32 (.11) a .24 (.13)
   Homeownership 5.18 (1.69) a 10.39 (1.90)a -1.78 (.63) a .70 (.64) 1.83 (.40) a 1.71 (.53) a

Urbanization
   Large central metro --- --- ---
   Large fringe metro -1.13 (.68) .24 (.24) -.34 (.19)
   Medium .06 (.09) .26 (.22) -.09 (.16)
   Small 1.39 (.71) .78 (.26) a -.05 (.19)
   Micropolitan -1.30 (1.29) 1.91 (.46) a -.70 (.35) a

Population, 100,000 -.03 (.02) -.01 (.01) -.01 (.01)
% non-Hispanic Black 3.54 (1.79)a 1.88 (.61) a .06 (.50)
Dissimilarity Index .39 (1.81) -1.36 (.65) a .59 (.49)
Median income, $10,000 -.68 (.21)a -.31 (.07) a .04 (.06)
% college graduate -.04 (.06) -.09 (.02) a .03 (.02) a

% unemployed .06 (.09) -.08 (.03) a .05 (.03)
% homeowner 12.05 (2.56)a -.29 (.87) 2.33 (.70) a

Constant 6.15 (.80)a 1.18 (2.85) 5.76 (.30)a 9.60 (.97) a .79 (.19) a -2.02 (.78) a

Number of observations 349 264 405 308 348 263
R-squared .18 .49 .05 .55 .23 .32
Adjusted R-squared .17 .46 .04 .53 .22 .28
F statistic (P) 18.45 (P<.001) 15.66 (P<.001) 4.90 (.001) 23.83 (P<.001) 25.66 (P<.001) 7.70 (P<.001)

a. P<.05
SE, standard error.
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Table 3. Interactions between county-level racial inequality and urban-rural classification on infant mortality rate (IMR) in US 
counties

Black IMR White IMR Black-white IMR ratio

β (SE) β (SE) β (SE)

Racial inequity
   Median income .81 (6.22) .64 (2.42) 1.24 (1.72)
   College graduation 8.06 (4.86) -4.04 (1.83)a 3.31 (1.35)a

   Unemployment .35 (1.20) .08 (.43) .11 (.33)
   Homeownership 4.94 (3.62) 1.45 (1.41) .12 (1.00)
Urbanization
   Large central metro --- --- ---
   Large fringe metro 1.83 (2.72) -.62 (1.00) 1.12 (.75)
   Medium -2.50 (2.86) -.71 (1.04) .40 (.79)
   Small 2.28 (3.09) .94 (1.03) .51 (.85)
   Micropolitan 9.58 (11.79) .41 (3.75) 1.70 (3.25)
Racial inequity in median income × Urbanization
   Large central metro --- --- ---
   Large fringe metro -4.41 (7.93) 2.05 (3.08) -3.45 (2.23)
   Medium 3.64 (7.83) .68 (2.68) -.76 (2.16)
   Small 5.71 (8.97) 1.63 (2.94) -1.70 (2.48)
   Micropolitan -16.70 (23.16) -8.68 (7.78) -2.02 (6.39)
Racial inequity in college graduation × Urbanization
   Large central metro --- --- ---
   Large fringe metro -2.83 (5.54) 2.39 (2.09) -1.44 (1.53)
   Medium -8.27 (5.65) 2.66 (1.96) -1.63 (1.56)
   Small -10.54 (6.37) 1.36 (2.19) -2.24 (1.76)
   Micropolitan -13.80 (15.16) 13.43 (5.90)a -6.54 (4.19)
Racial inequity in unemployment × Urbanization
   Large central metro --- --- ---
   Large fringe metro -.12 (1.48) -.09 (.52) -.01 (.41)
   Medium .99 (1.43) -.28 (.48) .04 (.39)
   Small -2.33 (1.48) -.40 (.47) -.26 (.41)
   Micropolitan .40 (4.84) .62 (.80) .07 (1.34)
Racial inequity in homeownership × Urbanization
   Large central metro --- --- ---
   Large fringe metro 1.37 (4.86) -1.88 (1.87) 1.46 (1.36)
   Medium 6.57 (4.65) -.06 (1.72) 1.33 (1.28)
   Small 16.22 (5.01) a -1.59 (1.73) 4.45 (1.38) a

   Micropolitan 3.11 (21.13) -6.23 (5.63) 3.67 (5.83)
Population, 100,000 -.03 (.02) -.01 (.01) -.01 (.01)
% non-Hispanic Black 2.41 (1.82) 2.14 (.64) a -.34 (.51)
Dissimilarity Index -1.21 (1.89) -1.05 (.69) .26 (.52)
Median income, $10,000 -.74 (.21) a -.35 (.07) a .04 (.06)
% college graduate -.04 (.06) -.09 (.02) a .03 (.02)
% unemployed .04 (.10) -.11 (.04) a .06 (.03) a

% homeowner 12.24 (2.67) a -.47 (.91) 2.39 (.74) a

Constant 2.22 (3.45) 10.73 (1.25) a -2.59 (.95) a

Number of observations 264 308 263
R-squared .56 .58 .40
Adjusted R-squared .50 .54 .32
F statistic (P) 9.43 (P<.001) 12.49 (P<.001) 5.02 (P<.001)

a. P<.05.
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county-level racial inequity in college 
graduation rates (β=-1.54, se=.58), 
unemployment (β=-.29, se=.14) and 
homeownership (β=-1.78, se=.63) 
was associated with lower IMR in US 
counties among Whites. In Model 
2, after adjusting for co-variates, 
White IMR was negatively associ-
ated with college graduation racial 
inequity only. That is, as racial dif-
ferences in college graduation rates 
increase, the White IMR decreases 
(β= -1.47, se=.55).  The White IMR 
was higher in small metro (β=.78, 
se=.26) and micropolitan counties 
(β=1.91, se=.46) compared with cen-
tral metro counties. Unadjusted anal-
yses in Model 1 show that racial in-
equity in college graduation (β=1.04, 
se=.38), unemployment (β=.32, 
se=.11) and homeownership rates 
(β=1.83, se=.40) is positively asso-
ciation with Black-White IMR ratio. 
In Model 2, the Black-White IMR 

ratio increased with greater racial in-
equity in median income (β=2.03, 
se=.76) and college graduation rates 
(β=1.25, se=.54), but Black and 
White IMR were closer in micropoli-
tan counties compared with central 
metro counties (β= -1.36, se=.44). 
 The interaction between county 
racial inequity in SES and urban-ru-
ral classification on IMR is displayed 
in Table 3. The association between 
racial inequity in homeownership 
and Black IMR was moderated by 
urban-rural classification as indicated 
by a significant interaction between 
racial inequity in homeownership 
and small metro county (β=16.22, 
se=5.01). Urban-rural classification 
also moderated the association be-
tween county-level racial inequity 
and county-level White IMR. Spe-
cifically, the association between ra-
cial inequity in college graduation 
rates and White IMR was moder-

ated by micropolitan county clas-
sification (β=13.43, se=5.90). Small 
metro classification moderated the 
association between racial ineq-
uity in homeownership and Black-
White IMR ratio (β=4.45, se=1.38).
 Table 4 demonstrates the asso-
ciations between racial inequity and 
IMR by county urban-rural classifi-
cation. In large central metro coun-
ties, no indicators of racial inequity 
were associated with IMR.  In large 
fringe metro counties, racial ineq-
uity in college graduation was as-
sociated with higher Black IMR 
(β=7.92, se=3.26).  More racial in-
equity in homeownership was also 
associated with higher Black IMR 
in medium (β=10.84, se=4.25) and 
small metro counties (β=21.23, 
s.e.=4.99). However, in medium 
metro counties, racial inequity in 
college graduation was associated 
with lower White IMR (β= -2.38, 

Table 4: Association between racial inequity in SES and infant mortality rate (IMR) by urban-rural classification

Large central metro Large fringe metro Medium metro Small metro

β (SE) β (SE) β (SE) β (SE)

Black IMR
Median income 2.18 (5.07) -4.71 (4.76) 1.63 (5.13) 4.33 (9.49)
College graduation 5.56 (4.49) 7.92 (3.26) a -1.06 (3.31) -2.19 (5.33)
Unemployment .33 (.99) .08 (.93) 1.21 (.90) -2.03 (1.25)
Homeownership 5.64 (3.09) 7.34 (3.69) 10.84 (4.25) a 21.23 (4.99)a

White IMR
Median income -.42 (1.77) 2.02 (1.79) 1.65 (1.11) 3.69 (2.58)
College graduation -2.41 (1.56) -.78 (1.15) -2.38 (.75)* -2.20 (1.69)
Unemployment -.06 (.33) -.19 (.29) -.29 (.21) -.41 (.25)
Homeownership 1.48 (1.08) .76 (1.37) .33 (1.21) -.65 (1.64)

Black-White IMR ratio
Median income 2.22 (1.72) .22 (1.56) 1.32 (1.33) 2.29 (2.17)
College graduation 2.63 (1.52) 1.90 (1.00) 2.32 (.91)a -.23 (1.43)
Unemployment -.08 (.32) .11 (.26) .75 (.25)a -.09 (.21)
Homeownership .18 (1.05) 2.32 (1.19) 1.81 (1.46) 3.90 (1.39)a

Sources: 2019 County Health Rankings, including data from the 2011-2017 CDC WONDER and American Community Survey, 2014 5-Year ACS estimates. 
a. P<.05. Adjusted for population size, % Black, Dissimilarity Index, median income, college graduation, unemployment and homeownership rates.
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se=.75). The Black-White IMR ratio 
was associated with racial inequity in 
medium and small metro counties. 
Racial inequity in college gradua-
tion (β=2.32, se=.91) and unemploy-
ment (β=.75, se=.25) was associated 
with wider differences in Black and 
White IMR in medium metro coun-
ties, and racial inequity in home-
ownership was associated with larger 
Black-White IMR ratios in small 
metro counties (β=3.90, se=1.39). 

dIscussIon

This study sought to determine 
whether racial inequities in county-
level socioeconomic indicators are as-
sociated with race-specific IMR and 
Black-White differences in IMR and 
to determine if urban-rural classifi-
cation moderates these associations. 
Study results suggest that racial ineq-
uities in education, work, and home-
ownership negatively impact Black 
IMR, particularly in large fringe, 
medium, and small metro coun-
ties. Findings also demonstrate that 
White infants may benefit from racial 
inequities in education, especially in 
medium metro counties. No indica-
tors of racial inequity were associ-
ated with IMR in large central metro 
counties. These findings suggest that 
urban-rural classification may be an 
important factor in understanding 
how structural racism impacts race-
specific IMR and Black-White differ-
ences in IMR, demonstrating racial-
spatial inequalities in infant mortality. 
 Place matters for health. Previ-
ous research has demonstrated dif-
ferent experiences and risk factors to 
health based on geography and local 

demographics. Racial inequalities are 
etched into US geography. Across the 
United States, Black communities 
typically face greater risks to their 
health due to racism in terms of un-
just distributions of power and ac-
cess to health-promoting resources.32 
However, the magnitude of racial 
inequities one may experience vary 
across place.  Murray and colleagues 
examined county-level mortality 
rates across different places catego-
rized as “eight Americas.” They found 

 Our study results build upon 
the findings from Murray et al. and 
other studies, demonstrating that 
place influences the relationship be-
tween structural racism and IMR. 
Depending on location, specific 
types of racial inequities may mat-
ter more to health than others. For 
example, study results suggest that 
reducing inequities in education and 
employment in some places may have 
a greater impact on Black IMR and 
reducing Black-White IMR gaps 
compared with addressing inequities 
in homeownership in other places. 
 Structural racism is related to 
health outcomes for both Blacks 
and Whites across multiple geogra-
phies. Cities are often characterized 
as places with high racial inequities 
in health, and thus, have received sig-
nificant research attention and policy 
and philanthropic support to address 
health inequities. Because urban areas 
are home to a significant proportion 
of the US population, it is logical to 
focus resources on improving urban 
health. Though our study was un-
able to assess these associations in 
non-core counties, rural areas are also 
sites of studies in racial differences 
in health; a growing literature has 
brought attention to the challenges 
rural communities face for health 
promotion and racial inequities with-
in rural communities.29,34 Infant mor-
tality is a concern in rural areas; on 
average, IMR is higher for both Black 
and White infants in rural areas com-
pared with urban communities.35,36 
 However, the places in between 
urban cores and rural areas should 
be considered in efforts to reduce 
and eliminate racial inequities in 
health. Focusing on these in-be-

Study results suggest 
that racial inequities in 
education, work, and 

homeownership negatively 
impacts Black infant 

mortality rate, particularly 
in large fringe, medium, 
and small metro counties.

that across the eight Americas, there 
are distinct health and socioeconom-
ic profiles that should be considered 
when designing health programs and 
policies. People face different risks 
depending on where they live and 
their own demographic identities.33 
Relatedly, different factors may pro-
mote health for different populations 
across geographies. Racial and health 
inequalities, and structural factors 
associated with those inequalities, 
may be traced along spatial lines. 
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tween places could be significant 
to achieving racial health equity. 
About a third of the counties in the 
United States are small metro or 
micropolitan, yet research on racial 
inequality in these areas is limited. 
Because area-level factors influence 
health beginning at birth, increas-
ing research focused on health and 
structural racism in small metro ar-
eas and micropolitan counties could 
help public health professionals bet-
ter understand how the mechanisms 
of structural racism operate differ-
ently in multiple types of places.33 
 Racism generally harms health 
for Black communities and promotes 
health for White communities; how-
ever, the relationship between struc-
tural racism and health outcomes 
vary across places. It should be noted 
that, particularly in medium metro 
counties, the White IMR decreased 
as racial inequity in college gradu-
ation rates increased. It is possible 
that counties with more racial ineq-
uity are characterized by potentially 
racially unbalanced distribution of 
resources to the benefit of Whites. 
This aligns with the understand-
ing that structural racism works to 
not only disadvantage Blacks, but 
also to either implicitly or explicitly 
advantage Whites, likely manifest-
ing in lower rates of IMR among 
Whites in counties with larger racial 
inequities in college graduation rates. 
 Thus, policymakers and public 
health practitioners should adopt 
policies and practices that specifically 
address structural racism and race-
specific IMR within their counties. 
Context matters to the relationship 
between structural racism and health. 
This requires understanding their 

county-specific measures of structural 
racism, local history and politics, and 
the lived experiences of Black com-
munities within their county. Policy-
makers should also understand that 
initiatives to improve infant health 
may impact Black and White IMR 
differently; thus, policymakers should 
account for those differences during 
decision-making processes. A lack of 
specific adaptation of policies and pro-
grams to address local environments 
and needs may limit the impacts of 
interventions to improve Black IMR 
and eliminate racial gaps in IMR.

Study Limitations
 There are a few study strengths 
and weaknesses to note. One strength 
is that this study uses a six-level ur-
ban-rural classification scheme that 
captures a spectrum of urbanization 
beyond just an urban/non-urban 
measure. Another strength is that this 
study uses national, race-specific data 
on structural racism and IMR at the 
county level. This captures more lo-
cal economic and social conditions 
compared with state-level analyses. 
Relatedly, one weakness is that small-
er, non-core counties were excluded 
from this study due to county-level 
race-specific IMR data limitations. 
Merging smaller county-units in fu-
ture research could address this limita-
tion. Additionally, IMR data include 
multiple years of data and due to the 
cross-sectional design of this study, 
causality cannot be determined. An-
other limitation is that other mea-
sures of structural racism common in 
the public health literature, specifi-
cally incarceration,19 was not includ-
ed in this study due to its focus on 
SES indicators. Lastly, another limi-

tation to note is that this study did 
not examine inequities among Latinx 
or Indigenous populations because 
of the study’s focus on Black-White 
inequities due to related race-specific 
discrimination that is manifested in 
racial inequities in SES. Future stud-
ies should address this limitation. 

conclusIon

 There is an established and grow-
ing literature on the role of structural 
racism on racial inequities in IMR. 
Most counties in the United States 
are outside of the metropolitan core 
and have factors related to structural 
racism that should be considered in 
research, policy, and practice. As re-
search on the role of structural rac-
ism on health outcomes continues 
to grow, it is important to incorpo-
rate the role of place in the relation-
ships between socioeconomic factors 
and health. Although structural rac-
ism exists across the United States, 
factors related to structural racism 
may not be homogenous or have the 
same impacts on overall population 
health, race-specific health, and racial 
differences in health across places. 
Understanding these differential im-
pacts can help public health profes-
sionals and policymakers improve 
Black infant health and reduce and 
eliminate racial inequities in IMR. 
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