Social Science & Medicine 364 (2025) 117537

Contents lists available at ScienceDirect

SOCIAL
SCIENCE
MEDICINE

Social Science & Medicine

o %

ELSEVIER journal homepage: www.elsevier.com/locate/socscimed

Check for

“Rest of the folks are tired and weary”: The impact of historical lynchings [
on biological and cognitive health for older adults racialized as Black

Paris B. Adkins-Jackson ™, César Higgins Tejera ", Dejania Cotton-Samuel , Carla L. Foster d,v
Lauren L. Brown °, Kenjus T. Watson !, Tiffany N. Ford ¢, Tahlia Bragg", Betselot B. Wondimu,
Jennifer J. Manly’

2 Departments of Epidemiology and Sociomedical Sciences, Mailman School of Public Health, Columbia University, New York, NY, 10032, USA

Y Department of Neurology, School of Medicine, Johns Hopkins University, USA

¢ Taub Institute for Research on Alzheimer’s Disease and the Aging Brain, Department of Neurology, Columbia University, New York, NY, 10032, USA
d Department of Epidemiology, Mailman School of Public Health, Columbia University, New York, NY, 10032, USA

€ Leonard Davis School of Gerontology, University of Southern California, Los Angeles, CA, 90089, USA

f School of Education, American University, Washington, DC, 20016, USA

& Division of Community Health Sciences, School of Public Health, University of Illinois Chicago, 1603 W. Taylor St., Chicago, IL, 60612, USA

" Department of Neurology, School of Medicine, Boston University, Boston, MA, 02118, USA

jDepart’n’tent of Sociomedical Sciences, Mailman School of Public Health, Columbia University, New York, NY, 10032, USA

I Department of Neurology, Vagelos College of Physicians & Surgeons, Taub Institute for Research on Alzheimer’s Disease & the Aging Brain, Columbia University, New
York, NY, 10032, USA

ARTICLE INFO ABSTRACT

Handling editor: Social Epidemiology Office Childhood structural racism may lead to poorer health and longevity for individuals racialized as Black. Racism-
related stress cumulatively taxes the body resulting in worsening biological and cognitive health. This study

Keywords: examines the association between state-level exposure to historical lynchings (adverse childhood racism for

Str“C}:ural racism modern older adults), with C-reactive protein (CRP, a marker of systemic inflammation), and global cognitive

Lynching

performance (modified TICS). We linked the percentage of lynchings of people racialized as Black at the state-
level between 1882 and 1968 from the Archives at Tuskegee Institute with repeated CRP and cognitive test
scores at baseline (2006/2008), year 4 (2010/2012), and year 8 (2014/2016) for a national sample of older
adults in the Health and Retirement Study (N = 10,500, aged >50). In multivariable generalized estimating
equation models, we compared participants (by racialized group) living in states with high lynching proportions
(>50th percentile) on changes in CRP and cognitive test scores adjusting for demographics, health conditions,
and behaviors. Mean age was 69 (SD = 9.9) and most participants were cisgender women (59%). On average
participants racialized as non-LatinX Black living in states with high lynching proportions experienced 18.5%
(95% CI 3%, 36%) higher CRP levels and —0.92 (95% CI -1.34, —0.50) lower cognitive test scores than par-
ticipants racialized as non-LatinX Black that lived in states with lower lynching proportions. As artist Marvin
Gaye sang in Flyin’ High (in the Friendly Sky), “Rest of the folks are tired and weary,” which describes how adverse
childhood racism is associated with inflammation and dementia risk for people racialized as Black.

Cognition
Inflammation

1. Introduction Differential dementia risk across racialized groups is significantly
impacted by the disparate exposure to the biological and cognitive harm

“I' had never in my life been abused by whites, but I had already become as that occurs as a result of racialization (Manly et al., 2022; Tejera et al.,
conditioned to their existence as though I had been the victim of a thou- 2023). Early life exposures may be more predictive of late life cognitive
sand lynchings” (Wright, 1994, p.74). health than midlife (Tejera et al., 2023), and cumulative exposure to
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racism may play a unique role in physiological deterioration (George
et al., 2020, 2023; Peterson et al., 2021a,b). Nascent literature suggests
exposure to structural racism via residential and school segregation are
key indicators of cognitive function after age 50 (Aiken-Morgan et al.,
2015; Peterson et al., 2021a,b; Pohl et al., 2021). This literature is
strengthened by interdisciplinary research on adverse childhood expe-
riences that describes the cognitive impact on children and young adults
(Bellis et al., 2019; Hughes et al., 2017), in addition to having lingering
effects on longevity (Lamar et al., 2020; Barnes et al., 2012).

1.1. Lynching as a traumatic event in the United States

There are numerous traumatic events that contemporary older adults
have endured throughout history that may contribute to later-life de-
mentia risk (Coogan et al., 2020). The most commonly explored expe-
riences of structural racism are school and residential segregation,
which are captured by determining whether the individual attended a
school that was segregated or integrated, or calculating a proportion of
residents racialized as Black compared to racialized as White in a
geographic area (e.g., zip code, county), respectively (Aiken-Morgan
et al., 2015; Peterson et al., 2021a,b; Pohl et al., 2021). Less examined
aspects of structural racism include historical lynchings. A lynching is
the unlawful act of murdering an individual based on how said indi-
vidual is racialized (n.d., 1904). Often, excuses given for lynchings were
that the individual was alleged or proven to have committed a criminal
offense or violation of social order. In the United States (U.S.), people
racialized as Black were the primary victims of lynchings, with about
72% of people lynched being racialized as Black (The NAACP Website, n.
d.). However, they weren’t the only lynching victims; there were also
people racialized as White who were lynched for help-
ing/aiding/supporting people racialized as Black, as well as immigrants
from Mexico, China, Australia, the Philippines, and other countries
(Rigby and Seguin, 2018; Seguin and Rigby, 2019; Carrigan and Webb,
2003). Largely, lynchings against people racialized as Black were
widespread immediately following the Emancipation Proclamation of
1864 issued by President Abraham Lincoln, which legally declared
people racialized as Black free from American chattel slavery. The
Reconstruction Act of 1867 instilled suffrage and organized labor
unions, issuing in a brief era of socioeconomic and political growth for
formerly enslaved workers (National Archives, 2017; Foner et al., 1968).
The backlash of that temporary progress was the promotion of a culture
that encouraged the subjugation of people racialized as Black, lynchings
were a part of that culture. In addition to state laws justified by the 1896
Plessy vs. Ferguson Supreme Court ruling declaring that people racial-
ized as Black should live “separate but equal” to people racialized as
White.

Lynchings have historically occurred in places whereby other de-
terminants of structural racism like residential and occupational segre-
gation facilitated the targeting of people racialized as Black with
violence (Cook et al., 2018). Lynchings were used as a tool of terror,
intimidation, and control by people racialized as White to inspire and
maintain Jim Crow de facto segregation laws that separated neighbor-
hoods, residences, employment, schooling, and public services and re-
sources (n.d., 1906). Lynchings were carried out by individuals and
mobs with the institutional protection of the U.S. criminal-legal system
(n.d., 1902). Thus, “separate but equal” did not apply to the
criminal-legal apparatus, as this system excluded groups like those ra-
cialized as Black from the human right to safety, thereby increasing this
group’s vulnerability to vigilante violence and extrajudicial killings. In
this way, the normativity of and habituation to systemic violence
generated conditions that approximate social death, or a social-legal
rendering into the category of non-Human, for individuals racialized
as Black (Patterson, 1982; Price, 2015). The Klu Klux Klan (KKK), a
terrorist organization established the year after emancipation in 1865,
worked to combat Reconstruction efforts through intimidation tactics
like performing public lynchings (History.com, 2009a,b). These terrorist
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actions were state-sanctioned as few Klansmen were held accountable
by U.S. courts for lynchings (n.d., 1947). Other non-KKK affiliated in-
dividuals and organizations (including police officers) participated in
lynching people racialized as Black with some events drawing large
crowds of observers and memorabilia (Basu, 2023). The act of lynching,
by hanging someone on a tree, has been largely phased out as a widely
used public practice. According to data from the National Association for
the Advancement of Colored People (NAACP), from 1882 to 1968, 4,743
lynchings occurred in the U.S.; however, this is likely extremely
underreported because there was no formal tracking (The NAACP
Website, n.d.). Contemporary killings of people racialized as Black for
the same racist reasons persist and are often inconspicuously indistin-
guishable from crime or health disparities that disproportionately
impact people racialized as Black (Ferdows et al., 2020).

1.2. Mechanisms connecting lynching and health

There are two types of potential exposures to lynching that
contemporary older adults racialized as Black may have experienced: 1)
adverse childhood experiences, which would include lynching during
their lifetimes; and 2) historical lynching, which are adverse experiences
occurring largely prior to the childhoods of contemporary older adults.
Much of the evidence that exists to support the connection between
lynching posits that lynching is an adverse childhood experience that
elicits stress via cumulative tax on the body that may result in age ac-
celeration (i.e., biological aging) and cognitive decline (Lavretsky and
Newhouse, 2012; Glymour and Manly, 2008; Graf et al., 2022; Guidi
et al., 2021). Acute and chronic stressors physiologically influence each
organ system resulting in detectable biological deviations from ho-
meostatic function. Chronically high blood pressure and low levels of
insulin are examples that reflect acutely impaired organ system function
(e.g., circulatory and endocrine systems). An example of a cumulative
biological response are biomarkers like allostatic overload, summations
of weighted subclinical indicators that reflect physiological dysregula-
tion that is associated with multimorbidity and early mortality
(Geronimus et al., 2006). Well-articulated literature on biological stress,
including allostatic overload, suggest C-reactive protein (CRP) is a key
indicator of changes in the body’s homeostasis due to a sustained stress
response. CRP is part of the innate immune response, due to its rapid
increases in synthesis within hours after tissue injury or infection. CRP is
associated with vascular wear and premature arterial aging, making it a
good indication risk for vascular dementia and Alzheimer’s disease and
related dementias (Zimmerman et al., 2003; Gutierrez et al., 2019).
Elevated systemic inflammation is associated with biological aging (Liu
et al., 2020), and 27% higher risk of incident dementia among older
adults (50+) racialized as Black and/or LatinX (Tejera et al., 2023). It is
probable that differential exposure to early life stressors established a
trajectory of biological and cognitive experiences that meaningfully
contributes to racialized disparities in dementia in late life (Glymour and
Manly, 2008). There is also evidence that experiences of vicarious
racism, like having a family member, friend, or community member
lynched, likely produce similarly jarring effects. Witnessing or hearing
about an individual being lynched in one’s state informs knowledge that
someone racialized similarly could be faced with this form of racialized
terror and violence (Mitchell et al., 2020; Bor et al., 2018).

Historical lynchings, on the other hand, are adverse experiences
occurring largely prior to or in the childhoods of contemporary older
adults, and undoubtedly leave an indelible mark under the skin in the
form of lesions on their minds, bodies, spirits, and time. The phrase sang
by Marvin Gaye in Flyin’ High (in the Friendly Sky), “Rest of the folks are
tired and weary and have laid their bodies down” (Gaye et al., 1971)
elucidates the immense amount of stress and fatigue experienced by
people racialized as Black due to structural racism. The scientific evi-
dence linking historical lynching and intergenerational trauma to health
is growing, suggesting that the impact of lynchings on health are
multifaceted. It is biologically plausible that the psychological warfare
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of targeting people racialized as Black through lynching manifests as a
sustained stress response, as well as traumatizing and debilitating fear
and anxiety that is forever imprinted and embodied in the physiology of
the survivor or community member, and may impact future generations
as well (Krieger, 2016).

Furthermore, it is phenomenologically plausible that the psycho-
logical warfare of targeting people racialized as Black through lynching
manifests by way of racial socialization and habituation across space and
time and is enforced by the enduring legacy of structural racism (Ngo,
2016; Bonilla-Silva et al., 2006; Nunnally, 2012). In addition, the re-
sidual terror and stress from residing in a state where lynchings were
frequent may continue because the criminal-legal system does not pro-
tect nor punish certain racialized groups (Demleitner, 2020). The re-
sidual stress of residing in a state where such historical acts occurred and
have often morphed into other forms of state-sanctioned violence (like
the prison industrial complex) may have important implications for the
physiology of those who directly or indirectly experience the violent acts
(Demleitner, 2020). In which case, the state policies and practices may
linger over time to continue harming future generations; some studies
illustrate the enduring legacy of historic state-level structural racism on
the mental and cognitive health of adolescents and older adults,
respectively (Adkins-Jackson et al., 2024a; Adkins-Jackson et al.,
2024b).

Few studies explore the impact of lynchings on the health of people
racialized as Black. An ecological study examining the association be-
tween historical lynchings and 2010-14 mortality rates documented a
difference of 31-35 additional deaths for counties with the highest
lynching rates compared to counties with the lowest (Probst et al.,
2019). Another study observed that counties with the highest historic
lynching rates explained 57% of the variance in 2019-20 life expectancy
in the U.S. South, and counties with the lowest rates of historical
lynchings had higher 2019-20 life expectancy (Kihlstrom and Kirby,
2021). Such studies provide a glimpse of the enduring impact of
lynchings on the overall health of current residents in these regions.
However, these studies confine the exposure to the county of residence.

States facilitate access to labor protection, education, housing, and
healthcare; and mostly importantly, states determine criminal-legal
policies and fund its infrastructure (i.e., police departments, sheriffs,
courts, judges, jails, and prisons) (Karas Montez et al., 2019). Therefore,
state-level historical lynchings are more salient than the county to
capture the criminal-legal system’s bestowing of impunity on in-
dividuals who engaged in lynchings against people racialized as Black.
From lack of arrests to court rulings exonerating those incarcerated for
performing a lynching, states openly conveyed their culture of subju-
gation of people racialized as Black and of structural racism (Brown and
Homan, 2024). The frequency of lynchings in a state demonstrates the
sociopolitical tolerance and promotion of violence towards people ra-
cialized as Black and is likely proportional to the severity of dehuman-
ization that festered culturally in that state. A state’s cultivation of
racialized violence potentially characterizes the shared understandings
of the vulnerability (i.e., lack of protection) of people racialized as Black,
as well as the precedence of criminal-legal institutions to allow, and
potentially enable, the lynching of people racialized as Black. Therefore,
the act of lynching is an amalgamation of both individual and commu-
nity early life stress exposures, both directly and indirectly with
lingering critical periods of exposure. Examining these relationships
may delineate the impact of structural and state sanctioned violence that
began in the late 1800s on contemporary older adults with the goal of
eliminating future consequences for the next generation.

This longitudinal study examines the relationship between state-
level exposure to historical lynchings with individual-level trajectories
of inflammation (as measured by CRP) and cognitive performance in a
national sample of older adults racialized as Black, LatinX, and White
(aged 51 and older). We expect that participants racialized as Black
living in states with greater exposure to historical lynchings will have
greater levels of systemic inflammation and lower cognitive
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performance at midlife compared to participants racialized as Black
living in states with less exposure. Given the exposure was uniquely
targeted at people racialized as Black during this historical period, we do
not expect to observe meaningful associations between study variables
for participants racialized as White. However, given people racialized as
LatinX did experience lynchings and have largely resided in neighbor-
hoods with predominately residents racialized as Black, we performed
an exploratory analysis to examine associations for participants racial-
ized as LatinX.

2. Methods
2.1. Sample

We used biological and cognitive health data from the Health and
Retirement Study (HRS) (https://hrs.isr.umich.edu/data-products), a
national longitudinal cohort study of adults 51 and older. The first
cohort began in 1992 and is replenished every six years. Biannually, core
interviews are conducted via telephone or in-person to collect socio-
demographic and health assessments from community-dwelling U.S.
adults with a multistage probability design used to oversample adults
racialized as Black and LatinX (Sonnega et al., 2014; Langa et al., 2005).
We pooled HRS core interviews by participants who provided informed
consent and self-identified that are racialized as Non-LatinX Black,
LatinX, and Non-LatinX White between 2006 and 2016. We excluded
participants without baseline CRP data (2006 or 2008) and those with
incomplete information in covariates. No proxy respondent data were
used in this study and participants with severe cognitive impairment did
not consent to biomarker assessment.

2.2. Study variables

Lynchings (independent variable). Historical lynchings refer to the
multifaceted trauma-incurred due to adverse policing, exposure to
people being lynched, fear of being lynched, lack of protection or justice
from U.S. criminal-legal institutions—in addition to the long-term
impact of these adverse experiences. We used state-level frequency of
lynchings between 1882 and 1968 in 44 states from the Archives at
Tuskegee Institute, Equal Justice Initiative (Tuskegee University Ar-
chives Repository, 2020). We only included states with reported
lynchings of people racialized as Black (N = 44) due to the widespread
practice of lynchings was largely targeted at people racialized as Black,
which could inspire biological responses among people racialized
similarly. We excluded states without reported lynchings of people ra-
cialized as Black to examine the cases under the condition as well as to
avoid making assumptions about structural racism in the few states that
did not report lynchings. We calculated the proportion of lynchings of
people racialized as Black in each state as the number of lynchings per
state divided by the total number of lynchings of people racialized as
Black between 1882 and 1968. This approach allowed for examining
states with lynchings in proportion to each other. Due to skewness, we
dichotomized the variable at the 50th percentile (median), where less
than the median corresponded to states with 1 lynching and greater than
the median corresponded to states that had 2 or more lynchings. We then
linked this variable to the HRS participant’s state at the baseline
interview.

Cognitive performance (dependent variable). The Telephone Interview
for Cognitive Status (TICS) was used to capture participants’ global
cognitive test performance between 2006 and 2016 by telephone or in
person (Brandt et al., 1988). The TICS captures global cognitive test
performance across multiple domains of cognitive function, including
memory through the immediate and delayed word list recall test, con-
centration through serial 7 subtraction test, and processing speed
through backwards counting from 20. The total global cognitive score
ranges from 0 to 27, with higher scores indicating better cognitive
performance.
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C-reactive protein (dependent variable). We used dried blood spot
biomarker data from two distinct waves of the HRS. In the HRS dried
blood study, a random half of HRS participants underwent biomarker
assessment in 2006 and a second random half in 2008. For compara-
bility, the HRS dried blood spot study converted CRP measurements to
National Health and Nutrition Examination Survey equivalent values
(Crimmins et al., 2013; Kim et al., 2024). Participants who had their
baseline assessment in 2006,/2008 (baseline) were followed every four
years, with their second assessment in 2010/2012 (wave 1) until their
last assessment in 2014/2016 (wave 2). From the baseline wave
(2006/2008), we created a unique cohort with three repeated mea-
surements of CRP. We normalized the distribution of CRP using natural
log-transformed CRP values and conducted statistical analysis in
log-transformed scale.

Covariates. We adjusted for the following individual-level variables
at baseline: age in years (continuous) at baseline interview (2006/
2008), baseline cisgender category (men [referent], women), baseline
degree attainment (high school and below [referent], some college or
college graduate, greater than college), body mass index (continuous),
alcohol use (# of drinks/week when a person drinks, continuous),
smoking status (current [referent], former, never), exercise (no
[referent], yes), chronic health conditions (continuous, represents the
number of health conditions including hypertension, diabetes, cancer,
lung disease, heart disease, stroke, psychiatric problems, and arthritis),
APOQE-e4 carrier status (no copy of the Apolipoprotein E gene that is a
known risk factor for late-onset Alzheimer’s disease [referent], at least 1
copy of the Apolipoprotein E gene), baseline survey wave (2006
[referent], 2008), Southern state (not classified as a Southern state by
the U.S. Census regions [referent], yes, classified as a Southern state by
the U.S. Census regions). We refer to the men/women variable as “cis-
gender category” because the survey only included this binary.

2.3. Data analysis

We linked the state-level lynching proportions of people racialized as
Black between 1882 and 1968 with repeated CRP and cognitive test
scores at baseline (2006/2008), wave 2 (2010/2012), and wave 3
(2014/2016) for participants (N = 10,500, aged >50). We stratified the
data to examine the unique associations among study variables within
each racialized group (racialized as Black N = 1,349, racialized as LatinX
N = 983, racialized as White N = 8,168). We performed multivariable
generalized estimating equation (GEE) models with an identity link
function, and exchangeable correlation matrix to compare longitudinal
changes in CRP and cognitive test scores in participants living in states
with greater exposure to historical lynchings (i.e., lynching proportion
> or equal to the 50th percentile, or median). We created a series of GEE
models adjusting by a different set of covariates to better understand the
relationship between our primary exposure (historical lynching) and
outcomes (CRP, and cognitive test performance trajectories). Model 1
adjusted for time, Model 2 further adjusted by age, cisgender category,
degree attainment, APOE-e4 carrier status, and wave at baseline. Model
3 further adjusted by smoking status, alcohol use, body mass index, and
exercise; Model 4 further adjusted by chronic conditions; and Model 5
further adjusted by residence in a Southern state.

3. Results

Variable and participant characteristics. There were 44 states that re-
ported historical lynchings between 1882 and 1968 (missing: Alaska,
Connecticut, Hawaii, Massachusetts, New Hampshire, and Rhode Island.
Of the 44 U.S. states with historic lynchings, 6 (%) reported zero
lynchings for people racialized as Black (Arizona, Idaho, Nevada, South
Dakota, Vermont, and Wisconsin)—though these states reported
lynchings for people racialized as White. Delaware was the only state
that reported no lynchings for people racialized as White but 1 lynching
for a person racialized as Black. The number of lynchings of people

Social Science & Medicine 364 (2025) 117537

racialized as Black in 38 states ranged from 1 (Delaware, Maine, Mich-
igan, New Jersey, New York, and Oregon) to 539 (Mississippi).

Table 1 summarizes participant characteristics. Mean age of partic-
ipants was 67 (SD = 9.56) and most participants were cisgender women
(64.1%). Among racialized groups, those racialized as Black resided in
states with a higher proportion of lynchings, had on average higher CRP
levels across years, had lower cognitive test performance across years,
higher body mass index, more chronic conditions, and lived in Southern
states. People racialized as LatinX were younger, few attended some

Table 1

Distribution of baseline sample characteristics, C-reactive protein, and cognitive
test performance by racialized group in the US Health and Retirement Study,
2006/2008.

Characteristic Overall LatinX Non Non p-
N= N= LatinX- LatinX- value”
10,500" 983" Black N = White N
1,349% = 8,168"
Lynching 3.33 4.32 5.13 2.92 <0.001
proportion (4.52) (4.70) (5.48) (4.23)
CRP (pg/mL) at 4.60 4.47 6.63 4.28 <0.001
baseline (8.61) (6.60) (12.66) (7.92)
CRP (pg/mL) at 3.91 4.13 5.04 3.72 <0.001
year 4 (8.62) (10.36) (8.36) (8.43)
(Missing, N) 3,179 331 456 2,392
CRP (pg/mL) at 3.64 3.46 4.96 3.46 <0.001
year 8 (6.65) (5.60) (7.75) (6.56)
(Missing, N) 4,627 411 636 3,580
Cognitive test at 15.20 13.06 12.66 15.88 <0.001
baseline (0-27 (4.37) (4.18) (4.56) (4.12)
points)
Cognitive test at 14.71 12.77 12.31 15.33 <0.001
wave 1 (0-27 (4.43) (4.35) (4.50) (4.22)
points)
(Missing, N) 1,850 174 252 1,424
Cognitive test at 14.46 12.33 11.99 15.13 <0.001
wave 2 (0-27 (4.54) (4.48) (4.53) (4.32)
points)
(Missing, N) 3,574 304 480 2,790
Age (years) 68.90 66.19 67.68 69.43 <0.001
(9.93) (9.40) (9.58) (9.98)
% Women 6,168 600 863 (64%) 4,705 <0.001
(59%) (61%) (58%)
Degree <0.001
attainment
HS or < 7,769 895 1,129 5,745
(74%) (91%) (84%) (70%)
College 1,799 67 154(11%) 1,578
(17%) (6.8%) (19%)
> College 932 21 66 (4.9%) 845
(8.9%) (2.1%) (10%)
Body mass index 28.30 29.18 30.06 27.90 <0.001
(kg/m2) (5.88) (5.72) (6.94) (5.64)
Alcohol use (# of 0.67 0.64 0.51 0.70 <0.001
drinks/day (1.36) (2.01) (1.25) (1.27)
when drinks)
Smoking status <0.001
Current 1,370 122 236(17%) 1,012
(13%) (12%) (12%)
Former 4,556 390 539 (40%) 3,627
(43%) (40%) (44%)
Never 4,574 471 574(43%) 3,529
(44%) (48%) (43%)
Exercise (Yes) 8,104 725 917 (68%) 6,462 <0.001
(77%) (74%) (79%)
Chronic health (#  2.06 1.84 2.32 2.04 <0.001
chronic (1.449) (1.39) (1.48) (1.43)
conditions)
Atleast 1 copy of 1,153 83 156 (12%) 914 0.026
APOE-e4 (11%) (8.4%) (11%)
% in Southern 4,472 458 822(61%) 3,192 <0.001
State (43%) (47%) (39%)

CRP: C-reactive protein; APOE-e4: apolipoprotein E e4 carrier status.
2 N (%); Mean (SD).
b pearson’s Chi-squared test; One-way ANOVA.
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college or post-undergraduate education, and most were never smokers.
People racialized as White had higher alcohol use and reported exer-
cising more. There were no statistically significant differences in APOE-
e4 carrier status or initial survey wave across racialized groups.

Lynchings on CRP. In the overall sample, participants living in states
with higher proportions of lynchings had on average higher CRP levels
except when midlife residence in a Southern state was included in the
models (Table 2). These results differed by racialized group. For
instance, participants racialized as Black that lived in states with higher
proportions of lynchings (in midlife) experienced 18.5% (95% CI 3%,
36%) higher circulating CRP levels than participants racialized as Black
that lived in states with lower proportions of lynchings. This association
was evident when adjusting for all covariates except residence in a
Southern state (Table 3). There were no statistically significant associ-
ations for participants racialized as LatinX, but there was a significant
association for participants racialized as White in model 1. In the overall
sample, circulating CRP was also significantly associated with lower
cognitive test scores except when adjusting for chronic health conditions
and residence in a Southern state (Table 2).

Lynchings on cognitive test performance. In the overall sample, partic-
ipants living in states with higher proportions of lynchings had on
average lower cognitive test performance except when residence in a
Southern state was included in the models (Table 2). Like with CRP, the
results differed by racialized group with participants racialized as Black
(in midlife) living in states with higher proportions of lynchings expe-
rienced on average —1.09 (95% CI -1.58, —0.60) lower cognitive test
scores than participants racialized as Black living in states with lower
proportions of lynchings (model 1; Table 4). Results were attenuated by
most covariates (model 4: -0.92, 95% CI -1.34, —0.50). Similar but more
modest associations were observed for participants racialized as White
(B coefficients ranging from —0.43 to —0.28). For both groups,

Table 2

Longitudinal associations using generalizing estimating equation (GEE) between
lynchings (i.e., >50th percentile), C-reactive protein (CRP; ug/mL), and cogni-
tive test performance over an eight-year period in the overall sample.

Model Dependent Variable
C-reactive Protein Cognitive Test Performance
b [95%CI] b [95%CI]
Model 1
Cognitive test 0.10%** [0.06,0.14] —0.72%** [-0.88,-0.56]
Log CRP - - —0.08%** [-0.13,-0.04]
Model 2
Cognitive test 0.09%** [0.05,0.13] —0.66*** [-0.79,-0.52]
Log CRP - - —0.05* [-0.09,-0.01]
Model 3
Cognitive test 0.06** [0.02,0.10] —0.58%*** [-0.71,-0.44]
Log CRP - - —0.03 [-0.07,0.01]
Model 4
Cognitive test 0.05%* [0.01,0.09] —0.55%** [-0.68,-0.41]
Log CRP - - —0.02 [-0.06,0.02]
Model 5
Cognitive test —0.02 [-0.09,0.05] 0.03 [-0.20,0.26]
Log CRP - - —0.02 [-0.06,0.02]
Observations 23,694 23,694

*p < 0.05, **p < 0.01, ***p < <0.001.

!Model 1: adjusted for time.

2 Model 2: adjusted for time, age, cisgender category, degree attainment, APOE-
e4 carrier status, and wave at baseline.

3 Model 3: adjusted for time, age, cisgender category, degree attainment, APOE-
e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index,
and exercise.

4 Model 4: adjusted for time, age, cisgender category, degree attainment, APOE-
e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index,
exercise, and chronic conditions.

5 Model 5: adjusted for time, age, cisgender category, degree attainment, APOE-
e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index,
exercise, and chronic conditions, and Southern region.
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associations became null when residence in Southern state was included
in the model. There were no statistically significant associations for
participants racialized as LatinX.

4. Discussion

This study revealed a significant association between living in a state
with a legacy of historical lynchings and worsened biological and
cognitive health in participants racialized as Black. Not only did par-
ticipants experience greater inflammation represented by CRP
(~18.5%) but also lower global cognitive performance (~1.09 point
lower) indicating the lingering effects of state-level racism on the health
of contemporary adults (see Fig. 1 for illustration). These findings sup-
port other studies that indicate adverse childhood experiences are
associated with greater risk for systemic inflammation, poor cognitive
health, and dementia in older adults (Schickedanz, 2022; Roberts et al.,
2022; Lowry et al., 2022; Ren et al., 2023).

Systemic inflammation, represented by CRP, reflects and interacts
with many biological pathways that may accelerate aging and cognitive
decline. The pathways are unclear as there may be inflammation co-
occurring in the brain and subcranial (below the brain) or one may
occur before observable changes in the other. Prior research demon-
strates that exposure to structural racism can elicit a biological response,
like chronic systemic inflammation, that then impacts cognitive func-
tion. We did not formally test a mediation analysis, but meaningful as-
sociations observed through multivariable analyses suggests structural
racism does not only illicit poor cognitive performance via inflammatory
pathways like CRP (Lowry et al., 2022; Akrivos et al., 2020). In which
case, future studies need not be limited to pre-existing theories about
pathways between exposures and outcomes to further delineate the
impact of structural racism on dementia risk for older adults.

Perhaps a return to early literature by scholars from the fields of
psychology and sociology may aid in a clearer interpretation of path-
ways. Harrell (2000) posits that there are six types of racism-related
stress in racialized groups that can be characterized by direct (micro-
stressors, significant events, chronic-contextual stress) and indirect ex-
periences (vicarious racism, reminders of racism). In this framework, the
transformation of exposure to structural racism into stress is the vital
part of the pathway as what the body does to process, heal from, and
respond to that stress can vary from elevated blood pressure, heart
palpitations, risky behaviors, to glucose intolerance (Harrell, 2000).
Surely systemic inflammation and neurodegeneration could be
included. There is also Clark et al. (1999) who adopted the bio-
psychosocial model to elucidate the intersection of physiological, psy-
chological, and social factors that overlap to produce health disparities.
Thus, future research might re-imagine pathways based on multidisci-
plinary frameworks.

There were unexpected associations for people racialized as White
between historical lynchings and cognitive test performance. While
there were people racialized as White hanged from trees at the time,
some of which for being sympathizers of the plight of people racialized
as Black, people racialized as White were not harassed, surveilled, and
threatened with death due to how they were racialized. Additionally,
justice for the murders of people racialized as White was largely handled
by the courts; thus, the racist nature and consequence of lynchings were
not expected to have had health-related implications for participants
racialized as White. Although, there is evidence that White privilege, the
intended goal of structural racism, does not always get equally distrib-
uted among people racialized as White (Adkins-Jackson et al., 2024a).
Given that the statistical association between historical lynchings and
the outcomes of interest dissipates when residence in a Southern state is
included, it is likely that structural racism against people racialized as
Black co-occurred with structural racism-related factors, such as eco-
nomic underdevelopment, which created a “universal harm” (Brown
and Homan, 2024) that also adversely impacted people racialized as
White in the U.S. South. Subsequently, the health outcomes of both
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Table 3
Longitudinal associations using generalizing estimating equation (GEE) between lynchings (i.e., >50th percentile) and C-reactive protein (jig/mL) over an eight-year
period by racialized group.

Dependent Variables Independent Variable: Dichotomized Lynching Proportion

Non-LatinX Black LatinX Non-LatinX White

b [95%CI] b [95%CI] b [95%CI]
Model 1
Log CRP 0.17* [0.03,0.31] 0.09 [-0.04,0.21] 0.05% [0.01,0.10]
Model 2
Log CRP 0.16* [0.02,0.31] 0.08 [-0.05,0.21] 0.04 [-0.00,0.09]
Model 3
Log CRP 0.17* [0.04,0.31] 0.03 [-0.09,0.16] 0.03 [-0.01,0.07]
Model 4
Log CRP 0.17* [0.04,0.30] 0.04 [-0.08,0.16] 0.02 [-0.02,0.06]
Model 5
Log CRP —0.02 [-0.21,0.17] —-0.09 [-0.54,0.36] —0.02 [-0.10,0.05]
Observations 2,955 2,207 18,532

*p < 0.05, **p < 0.01, ***p < <0.001.

Model 1: adjusted for time.

Model 2: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, and wave at baseline.

Model 3: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index, and
exercise.

Model 4: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index, ex-
ercise, and chronic conditions.

Model 5: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index, ex-
ercise, and chronic conditions, and Southern region.

Table 4
Longitudinal associations using generalizing estimating equation (GEE) between lynchings (i.e., >50th percentile), C-reactive protein (CRP; pg/mL), and cognitive test
performance over an eight-year period by racialized group.

Dependent Variables Independent Variable: Dichotomized Lynching Proportion

Non-LatinX Black LatinX Non-LatinX White

b [95%CI] b [95%CI] b [95%CI]
Model 1
Cognitive test —1.09%** [-1.58,-0.60] 0.12 [-0.37,0.62] —0.43%** [-0.60,-0.26]
Log CRP 0.16%* [0.04,0.29] -0.14 [-0.28,0.01] —0.07** [-0.12,-0.02]
Model 2
Cognitive test —0.96%** [-1.39,-0.53] 0.18 [-0.27,0.63] —0.39%** [-0.53,-0.25]
Log CRP 0.14* [0.03,0.26] —0.15* [-0.29,-0.02] —0.03 [-0.07,0.02]
Model 3
Cognitive test —0.94%%* [-1.36,-0.51] 0.20 [-0.24,0.65] —0.32%%* [-0.46,-0.18]
Log CRP 0.13* [0.02,0.25] —0.15* [-0.29,-0.01] —0.02 [-0.07,0.02]
Model 4
Cognitive test —0.92%%* [-1.34,-0.50] 0.15 [-0.30,0.59] —0.28%*** [-0.43,-0.14]
Log CRP 0.14* [0.02,0.25] —0.14* [-0.28,-0.00] —0.01 [-0.06,0.03]
Model 5
Cognitive test 0.15 [-0.47,0.76] -0.07 [-1.81,1.67] —-0.09 [-0.33,0.14]
Log CRP 0.15* [0.03,-0.00] —0.14* [-0.28,-0.00] —0.01 [-0.06,0.04]
Observations 2,955 2,207 18,532

*p < 0.05, **p < 0.01, ***p < <0.001.

Model 1: adjusted for time.

Model 2: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, and wave at baseline.

Model 3: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index, and
exercise.

Model 4: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index, ex-
ercise, and chronic conditions.

Model 5: adjusted for time, age, cisgender category, degree attainment, APOE-e4 carrier status, wave at baseline, smoking status, alcohol use, body mass index, ex-
ercise, and chronic conditions, and Southern region.

racialized groups are intertwined when structural racism is examined.
There were no associations for people racialized as LatinX. Though
the exposure was rooted in the experiences of people racialized as Black,
those racialized as LatinX have largely resided in U.S. neighborhoods
with residents racialized as Black. Hence it is likely that people racial-
ized as Black and/or LatinX share racist, high-contact policing as well as
economic deprivation. However, some studies suggest there is a differ-
ential occupational opportunity for people racialized as LatinX in shared
neighborhoods (Elliott and Sims, 2001), which may explain the lack of

associations between structural racism experienced by one group and
the health outcomes of their neighbors.

This study focuses on a lesser-studied facet of structural racism,
though history indicates multiple domains of racism are salient (Bailey
et al., 2017). The criminal-legal system, media, religion, and political
institutions play prominent roles in structural racism. The failure of the
criminal-legal system to provide equal protection to people racialized as
Black has been a consistent stressor across time. There are prominent
contemporary examples of a lack of accountability of people racialized
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Fig. 1. Conceptual model of hypothesized pathway of proportion of historic lynchings on C-reactive protein and cognitive test performance.

as White for terrorizing and murdering people racialized as Black
(History.com, 2009a,b; CNN Editorial Research, 2024). In media, the
first American film, The Birth of a Nation, propagandized the proposed
deleterious impact of the freedom of people racialized as Black,
elevating the cause of the KKK and ushering in an era where “lynching
emerged as a type of American pastime”, obscuring ethic of contempo-
raneous practices of scientific racism by film producer D.W. Griffith who
popularized “the representation of Negro inferiority in the authority of
documented history” (Baker, 1998, pp. 131-132). The film grossed $50
to 100 million, was widely attended, and even screened in the White
House by President Woodrow Wilson (Monaco, 2009).

For religion, one study identified associations between religious
heterogeneity and increased lynchings at the county-level (Bailey et al.,
2011). The study noted that when people racialized as Black attended
separate churches, there was an association with greater lynchings
(Bailey et al., 2011). Political party affiliation is also relevant; at the
time, the Democratic Party gave prominent positions of power to racists
and likely protected Klansmen and others from prosecution (Smangs,
2016). Therefore, a multifaceted approach may be more useful in
identifying the unique burden people racialized as Black endure due to
structural racism. Though such factors may serve as confounders.

Additionally, there is research needed on the mutually reinforcing
determinants of structural racism. One study observed that lynchings
accounted for a growth in incarceration of people racialized as Black
from 1972 to 2000 (Jacobs et al., 2012). Another study observed that the
greater the county-level Confederate memorializations, the greater the
lynching victims (Henderson et al., 2021). People lynched were among
the homeowners and literate persons of a community suggesting the
economic disenfranchisement of people racialized as Black occurred in
tandem with lynchings (Bailey et al., 2011). Forensic and sociopolitical
research also indicates the decrease in lynching as a practice of civic
justice coincided with the proliferation of capital punishment and the
death penalty in carceral settings for people racialized as Black (Rigby
and Seguin, 2021). Therefore, incarceration may be a prominent
determinant.

Among the dementia literature, socioeconomic factors are the most
prevalent structural factors examined. Though racism is often analyzed

separate from socioeconomic factors in dementia research despite in the
context of the U.S., they are inextricably linked (Adkins-Jackson et al.,
2024a; Green et al., 1998). Research examining lesser studied de-
terminants of structural racism as well as unadjusted relationships
among socioeconomic factors is merited, especially pertaining to older
adults who endured the impact of structural racism across the life
course.

While research is needed to describe pathways and mutually rein-
forcing determinants, it would be more helpful and less deleterious to
groups most impacted by structural racism for studies to explore in-
terventions as a strategy to learn more about mechanisms (Neta et al.,
2018). It can be inferred from the aforementioned studies that
slavery-adjacent economic behavior and reverence for the enslavement
of people racialized as Black begets cyclical racial violence, for which,
reparations and restorative healing are needed interventions
(Christopher et al., 2021; Watson et al., 2024). Yet few health studies
examine restorative interventions or practices for structural racism.
Though interventions to understand the mechanisms of structural
racism that also aim to disrupt their impact requires multidisciplinary
collaboration to address the role of adverse events in history on the
health of contemporary older adults (Bailey and Washington, 2021). Our
study highlights the link between a historical measure of structural
racism and human health. The higher levels of systemic inflammation
and the progressive cognitive deterioration exhibited by participants
racialized as Black living in states with a greater history of racial
violence denotes how historical racism not only has deleterious effects
throughout the lifespan of an individuals, but how its effects reverberate
across generations. Therefore, interventions might consider an inter-
generational approach.

Limitations. There are important limitations to this study. First, his-
torical data on lynchings may be incomplete and vary in quality from
state to state due to underreporting and inconsistent data collection
practices. The number of lynchings is meaningfully underreported as it
was impacted by the fact that there was no formal reporting system in
the U.S. documenting these traumatizing events increasing the likeli-
hood of reporting bias. Also, all observed associations were null when
current residence in a Southern state was introduced to the model. There
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is a strong relationship between living in the U.S. South with CRP and
cognitive outcomes (George et al., 2021). While region is often used as a
covariate in national studies, the role of history must be considered in
research on structural racism. The U.S. South is a historic site for
American chattel slavery that created states where many people ra-
cialized as Black resided and subsequently were targeted for lynching.
As 99.9% of research participants who lived in a state with a lynching
proportion above the median also reported living in the U.S. South
(Fisher’s exact test p-value <0.001)—this results in the South being a
key factor in the relationship between historical lynchings and biolog-
ical and cognitive health that cannot be adjusted for. Conversely, par-
ticipants residing in Northern states would be expected to have fewer
lynchings and smaller proportions of residents racialized as Black, and
therefore, lower CRP and higher cognitive function. The high overlap of
participants living in U.S. South and a state with high lynching pro-
portions may have induced some collinearity in our fully adjusted
models. We caution the reader with the interpretation of those esti-
mates, p-values, and associated confidence intervals.

Our models likely include potential mediator variables in the asso-
ciation between historical lynchings, systemic inflammation, and
cognitive performance. These mediating factors (body mass index,
alcohol consumption, and smoking) are considered pro-inflammatory,
and may influence CRP levels in blood and cognitive trajectories. We
were interested in estimating the direct effect of historical lynchings on
both outcomes of interest; thus, we operationalized these potential
mediators as confounding variables. Prior research demonstrated that
systemic inflammation may be a mediating mechanism of racial dis-
parities in incident dementia even when mediator-outcome confounders
affected by the exposure are present (i.e., APOE-¢4 and education)
(Tejera et al., 2023). Future research should explore the role of multiple
behavioral and biological mediators on the association between struc-
tural racism measures (lynchings, etc.) and cognitive health. Lastly,
there is limited life course information for participants in the Health and
Retirement Study that may illuminate salient information such as length
of time in a geographic area. Future research should explore such
questions with a comprehensive life course dataset.

5. Conclusion

This study merely captures 86 years of exposure to racialized
terrorism towards people racialized as Black in the U.S. for which no
beta estimate can adequately quantify the quantity and quality of life
lost (Alang et al., 2022). This study does identify how structural racism,
via lynchings, provokes stress responses that trigger immune and in-
flammatory responses that add additional burdens to the existing
balancing act of organ systems to maintain homeostasis (Adkins-Jackson
et al., 2023), and may ultimately contribute to cognitive performance
(Libby, 2007). Multiple determinants of structural racism, like
geographic segregation throughout contemporary history (e.g., red-
lining, redzoning, displacement, gentrification), influence the area-level
deprivation and neighborhood quality we observe in the present, which
are already linked with adverse brain health (Peterson et al., 2021a,b;
Powell et al., 2020). Though lesser-studied, the impact of lynchings have
always been observed as deleterious by scholars racialized as Black. In
the 1890s, journalist and civil rights activist Ida B. Wells-Barnett
compiled data on people racialized as Black in her book, The Red Re-
cord. She also organized a campaign to legally ban the act of lynching
(Mobley, 2021). In 2022, the passing of the long-fought for U.S. House of
Representative Bill 55, the Emmett Till Antilynching Act of 2022
(Emmett Till Antilynching Act. 18 U.S.C. § 249, 2022), catapulted the act
of lynching from a crime to a hate crime. This act coupled with the 1964
and 1968 iterations of the Civil Rights Act, made discrimination illegal.
Though arguably, the murders of people racialized as Black are still a
mass-media event with a global reach (Carr, 2016). With an under-
standing of U.S. history, community-partnered, policy-driven in-
terventions are needed that both illuminate the biopsychosocial
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pathways that fuel dementia risk and interrupt or delay impact. Science
need not ignore or de-prioritize key exposures that are a part of the lived
experiences of people for whom science serves. A greater understanding
of history and childhood exposures allows for innovative interventions
in mid-to-late life that can reduce the burden of structural racism on this
still aging population, as well as their descendants. Restorative justice
practices beyond the acknowledgement of lynchings—like
culturally-appropriate mental health care, expanding community-based
resources, reducing noise from helicopters and police sirens at night,
affordable and accessible housing, fall prevention support, access to
healthy food, and other determinants that support biological and
cognitive health, like reparations (Himmelstein et al., 2022). Though
these results are clear that without intervention, there will be future
generations enduring the same pathways outlined in this article.
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