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PEER REVIEWED
 

Absolute and relative Black–White disparities in stroke death rates for people aged 35 to 64 years, 2019 (Map A), and stroke death rates for Black populations
and White populations for people aged 35 to 64 years, 2019 (Map B). Source: National Center for Health Statistics.
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Background
In the US, racial disparities in stroke death rates are particularly
large among working age adults, for whom the stroke death rate in
2019 among non-Hispanic Black adults aged 35 to 64 years was
2.4 times that of their non-Hispanic White counterparts (1,2).
These national disparities occur in the context of marked local
variation in stroke death rates among both Black and White popu-
lations. Within the Stroke Belt (a band of southern US states with
high stroke mortality), stroke death rates for both Black and White
populations are persistently high (3). However, county-level ra-
cial disparities in stroke death rates have not been documented.
These data are critical to addressing racial inequities in stroke
mortality by shaping public health agendas, engaging communit-
ies, and guiding prioritization and development of programs, inter-
ventions, and policies (2,4). Therefore, we calculated race-specific
stroke death rates in 2019 for adults aged 35 to 64 years and
mapped the geographic variation of the largest absolute and relat-
ive Black–White disparities in stroke death rates (Map A) and of
the highest stroke death rates for Black populations and White
populations (Map B).

Data and Methods
We obtained stroke death counts (International Classification of
Diseases, 10th revision codes I60-I69) and total population for
people aged 35 to 64 years by county of residence for 2019 from
the National Vital Statistics System of the National Center for
Health Statistics (5,6). We used a Bayesian conditional autore-
gressive model to estimate county-level stroke death rates for non-
Hispanic Black and White populations aged 35 to 64 years in 2019
(7). This model smooths data across neighboring counties to gen-
erate reliable, precise estimates of county-level death rates, even
for counties with small populations (7,8). Using these rates, we
calculated absolute and relative Black–White stroke mortality dis-
parities for each county. We then mapped the counties in the top
quartile for race-specific stroke death rates and Black–White
stroke mortality disparities. For a county to be included in this
analysis, we required that, for both Black and White populations,
the estimated stroke death rate be reliable (ie, the rate’s precision
as defined by the width of the 95% credible interval was less than
the point estimate) and the population was greater than 1,000 in
2019. These requirements ensured that we only reported reliable
heart disease death rates for sufficiently large populations. All
rates were age-standardized to the 2010 US population. We used R
version 4.1.1 for data analysis and map creation (9).

 

 

Highlights
The largest absolute and relative Black–White disparities in stroke
death rates among adults aged 35 to 64 years had different and op-
posing county-level geographic patterns (Map A). Counties in the
top quartile of absolute Black-White disparities (rate difference
23.2 to 49.0 deaths per 100,000 population) were concentrated in
the South in the well-established Stroke Belt, where stroke death
rates were high for both Black and White populations. Counties in
the top quartile of relative disparities (rate ratio 2.6 to 6.2) were
scattered across the mid-Atlantic, Northeast, and Great Lakes re-
gion. Counties in the top quartile for both absolute and relative
disparities were located primarily in the Mississippi Delta region.
Counties in the top quartile of stroke death rates for both Black
and White populations were concentrated in the South, primarily
Louisiana, the Mississippi Delta region, and western Alabama
(Map B).

The  similarity  of  geographic  patterns  for  large  absolute
Black–White disparities and high race-specific stroke death rates
(both concentrated in the Stroke Belt) stems from the calculation
of absolute disparities. Given the presence of high stroke death
rates for both Black populations and White populations in the
Stroke Belt (Appendix), the absolute difference in rates must, by
definition, be higher in this region (Appendix). In contrast, the
largest relative Black–White disparities occurred primarily in
counties with lower stroke death rates. A majority of the counties
with large relative disparities (64.1%) are located outside the
Stroke Belt. Mimicking the geographic pattern of counties with
high stroke death rates for both Black populations and White pop-
ulations, counties in Mississippi and Louisiana are in the top
quartile of both absolute and relative disparities.

Action
The markedly different geographic patterns of absolute and relat-
ive Black–White disparities in stroke mortality among adults aged
35 to 64 years demonstrate the importance of examining both
measures of disparities, along with race-specific rates, when prior-
itizing efforts to eliminate racial inequities in stroke mortality. Ab-
solute and relative disparity measures provide different, but com-
plementary, documentation necessary to fully address racial in-
equities in stroke mortality (10). Large absolute disparities high-
light areas with high underlying race-specific stroke death rates,
whereas large relative disparities draw attention to areas where
race-specific death rates may be lower but inequities are still large.

 

 

PREVENTING CHRONIC DISEASE VOLUME 19, E63

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2022

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2       Centers for Disease Control and Prevention  •  www.cdc.gov/pcd/issues/2022/22_0081.htm



Racial inequities are most commonly measured as relative dispar-
ities (11). For stroke mortality, the observation that counties with
the largest relative Black–White disparities tend to have lower
race-specific stroke death rates suggests that the conditions con-
tributing to lower rates are not extended equitably across racial
groups. Using only relative disparity as the basis for programs and
policies focused on eliminating Black–White disparities in stroke
mortality, however, would miss many counties in the Stroke Belt
where stroke death rates are high for both Black populations and
White populations. Conversely, using only absolute disparity as
the metric for efforts to eliminate Black–White inequities in stroke
mortality would miss many communities outside the Stroke Belt
with lower stroke death rates yet substantial excess mortality
among Black populations. Finally, programs and policies that fo-
cus on areas with large disparities in both relative and absolute
terms will reach a smaller, albeit important, subset of counties.

Author Information
Corresponding Author: Michele Casper, PhD, Division for Heart
Disease and Stroke Prevention, National Center for Chronic
Disease Prevention and Health Promotion, Centers for Disease
Control and Prevention, 4770 Buford Hwy, Atlanta, GA, 30341.
Telephone: 770-488-2571. Email: myc5@cdc.gov.

Author Affiliations: 1Division for Heart Disease and Stroke
Prevention, National Center for Chronic Disease Prevention and
Health Promotion, Centers for Disease Control and Prevention,
Atlanta, Georgia.

References
National Center for Health Statistics. About underlying cause
of death 1999–2019 on CDC WONDER. Accessed November
15, 2021. http://wonder.cdc.gov/ucd-icd10.html.

  1.

Havranek EP, Mujahid MS, Barr DA, Blair IV, Cohen MS,
Cruz-Flores S, et al.; American Heart Association Council on
Quality  of  Care  and  Outcomes  Research,  Council  on
Epidemiology and Prevention, Council on Cardiovascular and
Stroke Nursing, Council on Lifestyle and Cardiometabolic
Health, and Stroke Council. Social determinants of risk and
outcomes for cardiovascular disease: a scientific statement
from the American Heart Association. Circulation 2015;
132(9):873–98.

  2.

Howard G, Howard VJ. Twenty years of progress toward
understanding the Stroke Belt. Stroke 2020;51(3):742–50.

  3.

Brown AF, Ma GX, Miranda J, Eng E, Castille D, Brockie T,
et al. Structural interventions to reduce and eliminate health
disparities. Am J Public Health 2019;109(S1):S72–8.

  4.

Centers for Disease Control and Prevention, National Center
for Health Statistics. Public use data file documentation:
mortality multiple cause-of-death 2021. Accessed May 9,
2021. https://www.cdc.gov/nchs/nvss/mortality_public_use_
data.htm.

  5.

World Health Organization. ICD-10: international statistical
classification of diseases and related health problems: 10th
revision, 2nd edition. Accessed August 9, 2022. https://apps.
who.int/iris/handle/10665/42980

  6.

Quick HW, Waller LA, Casper M. A multivariate space-time
model for analysing county level heart disease death rates by
race and sex. Journal of the Royal Statistical Society Applied
Statistics Series C 2018;67(1):291–304.

  7.

Hall EW, Vaughan AS, Ritchey MD, Schieb L, Casper M.
Stagnating national  declines  in  stroke mortality  mask
widespread county-level increases, 2010–2016. Stroke 2019;
50(12):3355–9.

  8.

R: a language and environment for statistical computing
[computer program]. Vienna (Austria): R Foundation for
Statistical Computing; 2021.

  9.

Harper S, King NB, Meersman SC, Reichman ME, Breen N,
Lynch J. Implicit value judgments in the measurement of
health inequalities. Milbank Q 2010;88(1):4–29.

10.

King NB, Harper S, Young ME. Use of relative and absolute
effect measures in reporting health inequalities: structured
review. BMJ 2012;345:e5774.

11.

PREVENTING CHRONIC DISEASE VOLUME 19, E63

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY     OCTOBER 2022

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

www.cdc.gov/pcd/issues/2022/22_0081.htm • Centers for Disease Control and Prevention       3



Appendix. County-level race-specific stroke death rates per 100,000 for Black
populations and White populations aged 35 to 64 years, 2019

Map A shows county-level stroke death rates for Black populations aged 35 to 64 years, and Map B shows county-level stroke death rates
for White populations aged 35 to 64 years. Quartile cutpoints are based on the race-specific distributions of stroke death rates per 100,000
population. Only counties that met the inclusion criteria for the study are included on the maps.
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