1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Soc Sci Med. Author manuscript; available in PMC 2022 October 26.

-, HHS Public Access
«

Published in final edited form as:
Soc Sci Med. 2022 October ; 310: 115269. doi:10.1016/j.socscimed.2022.115269.

Extreme racism-related events and poor sleep in African-

American women

Izraelle I. McKinnon?, Dayna A. Johnson?2, Raphiel J. Murden®, Christy L. Erving®, Rachel
Parker?, Miriam E. Van Dyke?, Viola Vaccarino?9, Bianca Booker?, Renee H. Moore®, Tené
T. Lewis?®"

aDepartment of Epidemiology (I.I.M., D.A.J., M.E.V.D., V.V,, T.T.L.), Emory University, Rollins
School of Public Health, Atlanta, GA, 30322, USA

bDepartment of Biostatistics (R.J.M., R.P.), Emory University, Rollins School of Public Health,
Atlanta, GA, 30322, USA

¢Vanderbilt University (C.L.E.), Department of Sociology, 2301 Vanderbilt Place, 201E Garland
Hall, Nashville, TN, 37235-1811, USA

dDivision of Cardiology, Department of Medicine (V. V.), Emory University, School of Medicine,
Atlanta, GA, 30322, USA

eDepartment of Epidemiology and Biostatistics (R.H.M), Drexel University, Dornsife School of
Public Health, Philadelphia, PA, 19104, USA

Abstract

Rationale: Much of the research linking racism-related stressors to poor health has focused

on fairly non-violent forms of racism that directly impact individuals under study. Exposure to
particularly extreme and/or violent racist events are increasingly visible via smartphone recordings
and social media, with consistent anecdotal reports of the effects of seeing and hearing about these
events on sleep among minorities who racially identify with the victims.

Objective: This study examines whether exposure to direct and vicarious racism-related events
(RREsS), including more extreme events, are associated with sleep quality. Additionally, we
examine effects of less and more violent direct RREs and vicarious RREs witnessed in person
and via social media.

Methods: Among 422 African-American women, we assessed exposure to RRES using a
modified version of the Race-Related Events Scale and assessed sleep quality using the Pittsburgh
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Sleep Quality Index (PSQI). Linear regression analyses were used to model continuous global
sleep.

Results: Direct (f = 0.24 [95% CI: 0.13, 0.35]) RREs were associated with worse continuous
global sleep quality scores in analyses adjusted for sociodemographics and risk factors for poor
sleep. More violent direct RREs (p = 0.59 [95% CI: 0.30, 0.89]) had stronger associations with
poor sleep quality than less violent direct RREs (p = 0.25 [95% CI: 0.11, 0.40]). Vicarious RREs
overall (B = 0.04 [95% CI: 0.14, 0.21]) and those witnessed via social media (p = —0.07 [95% ClI:
0.29, 0.14]) were not associated with global sleep quality; conversely, vicarious RRESs witnessed in
person were (B = 0.52 [95% CI: 0.21, 0.83]).

Conclusion: Extreme, direct experiences of racism, particularly those that are violent in nature,
are associated with poor sleep quality. However, extreme vicarious experiences are not— unless
witnessed in person.

Keywords

African-americans; racism; sleep; Social determinants of health; Social media; vicarious trauma;
women

Introduction

A large and growing body of research suggests that experiences of racism are harmful

to health. Empirical evidence demonstrates fairly strong associations between self-reported
experiences of discrimination and adverse health outcomes among racial/ethnic minorities,
beyond the impact of racial/ethnic socioeconomic disparities and other psychosocial
stressors (Lewis et al., 2015). Yet, to date, much of the empirical evidence linking self-
reported experiences of discrimination with health outcomes focuses on racism-related
stressors that directly impact the individual under study, as well as day-to-day, fairly non-
violent events. The idea that racism-related events (RREs) that happen to family, friends,
and even strangers are a salient source of psychosocial stress that may contribute to racial
health inequalities has been long conceived. Nevertheless, research on indirect exposure to
racism remains in its infancy (Harrell, 2000; Martz et al., 2019), despite current evidence
strongly suggesting that people report discrimination toward their racial group more often
than experiences directed towards themselves (Harrell, 2000), that vicarious experiences of
discrimination via loved ones are particularly prevalent among African-American children
and adults (Mason et al., 2017), and that experiencing discrimination through group or
vicarious exposure can be distressing with implications for health similar to those of direct
discrimination (Harrell, 2000). Another notable gap in studies of racism and health is the
lack of assessment of exposure to more extreme, violent events (Paradies et al., 2015),
whether direct or vicarious, despite increasing trends in violent hate crimes (Allam, 2020)
as well as increasing coverage and accessibility to information about violent racism-related
events via television and social media (i.e., police killings of unarmed African-American
people) (Martz et al., 2019).

Vicarious racism is often described as “secondhand” exposure to racial discrimination
directed at another individual — more specifically, hearing about or witnessing the unfair
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treatment of others in your racial group based on their race, including the experiences of
family and friends or others (Heard-Garris et al., 2018; Neblett Jr, 2019). In the racism and
health literature, the concept of /inked lives recognizes the interdependence among people
and the idea that events affecting one person can also affect family, friends, and others

in one’s social network, supporting the potential for vicarious effects of racism (Gee et

al., 2012). Expanding upon the idea of linked lives, which focuses on experiences within
one’s network, even when the target of discrimination is an unknown person, vicarious
exposures may have an impact. African-Americans tend to strongly identify with their racial
group, having feelings of closeness and solidarity with other African-Americans; but this
closeness also means that acts of racial terrorism and violence can trigger a collective sense
of threat and helplessness, and common feelings of “that could have been me or a loved
one,” in other members of the targeted racial group, partially via a sense of /inked fate

—a concept well-described among African-Americans (Dawson, 1995; Heard-Garris et al.,
2018; Monk Jr, 2020). Therefore, even when an African-American person is not the direct
target, RREs that happen to loved ones or other African-American people in the general
population may still be stressors causing similar cognitive and emotional reactions of a
direct exposure, making vicarious racism a stressor with potentially similar effects as direct
exposure to racism. Vicarious discrimination may be a particularly salient stressor among
African-American women as vicarious discrimination experienced via loved ones has been
identified as a particularly prevalent and major form of stress among African-American
women (Nuru-Jeter et al., 2009), and a sense of linked fate may be qualitatively different
and stronger among African-American women compared to African-American men (Simien,
2005).

Vicarious exposures to racist events that happen to others have become increasingly visible
via smartphone recordings and social media, including particularly violent events (Chae
etal., 2021), and there have consistently been anecdotal reports of the effects of seeing

and hearing about these events on sleep among minorities who racially identify with the
victims (Pridgett, 2020). Sleep is an important physiologic activity and health behavior
integral to optimal health and quality of life. Poor sleep quality is associated with several
adverse chronic health outcomes, including negative mood, impaired cognition, obesity,
hypertension, diabetes, stroke, and cardiovascular disease (Johnson et al., 2019; Van Dyke
et al., 2016). Compared to other race/gender groups, African-American women experience
worse sleep health. For instance, relative to White women, African-American women exhibit
poorer sleep on multiple dimensions (Hall et al., 2009; Knutson et al., 2006; Lauderdale et
al., 2009). Additionally, compared to African-American men, African-American women
report significantly worse sleep quality (Johnson et al., 2016). This pattern in sleep

health parallels overall gendered patterns in which women, on average, report more sleep
interruptions (Burgard and Ailshire, 2013; Maume et al., 2009) and higher rates of insomnia
than men (Zhang and Wing, 2006). These findings highlight the need for more research to
better understand factors contributing to the disproportionate burden of poor sleep health
among African-American women.

While several studies have examined racism-related stressors as an exposure associated with
poor sleep (Johnson et al., 2019; Yip and Cheon, 2020), most studies focus on direct, fairly
non-extreme exposure to racism. To our knowledge, no studies have separately explored

Soc Sci Med. Author manuscript; available in PMC 2022 October 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

McKinnon et al.

Page 4

associations between vicarious racism as its own construct, or more extreme, violent
experiences of both direct and vicarious racism with sleep health (Lewis and McKinnon,
2019; Slopen et al., 2016). This addition to the literature may highlight an important
pathway through which racism may get under the skin and cause other poor health outcomes
among African-American women — through poor sleep, an important risk factor for adverse
mental and physical health.

Therefore, the main objective of the current study is to separately examine direct and
vicarious RREs and their relationship with sleep quality in a cohort of African-American
women in the southeast US. Importantly, when measuring direct and vicarious RRES in this
study, we measure not only day-to-day, fairly non-violent events that are often included

in studies of racism and health, but include more extreme, violent events (Carter et al.,
2013). We hypothesize that both direct and vicarious RREs will be associated with sleep
quality. In secondary analyses, we examine whether less violent and more violent direct
RREs are associated with sleep quality and whether vicarious RRESs witnessed in person,
as well as those observed via social media are associated with sleep quality. Moreover,
because anecdotal reports of RREs affecting sleep often include various forms of negative
affect associated with experiences of racism (David K. Li, 2021; Roth, 2020), particularly
depression and intrusive, negative thoughts about the event in the form of rumination —
which have both been found to contribute to sleep disturbances (Lewis and McKinnon,
2019; Riemann et al., 2001; Tousignant et al., 2019) — in exploratory analyses, we examine
the extent to which these factors attenuate associations between RREs and sleep quality.

2. Methods

2.1. Study participants

Participants in the current analysis are from the Mechanisms Underlying the impact of
Stress and Emotions on African-American Women’s Health Study (MUSE). The goal of the
MUSE study was to investigate the extent to which psychosocial stressors (e.g., expectations
of stress) influence cardiovascular disease risk. The present study used baseline data from
this cohort, collected from December 2016 to March 2019. All study procedures were
approved by the Emory University Institutional Review Board, and all participants provided
written informed consent.

Consumer residential and voter registration lists were utilized to identify potential African-
American women representing a wide range of socioeconomic backgrounds in the Atlanta,
Georgia metropolitan area. Inclusion criteria were self-identifying as an African-American
woman, being between 30 and 45 years old at the time of screening (one participant turned
46 by enrollment), and premenopausal with at least one ovary. Exclusion criteria included
a history of clinical cardiovascular disease, being pregnant or lactating, any chronic illness
known to influence atherosclerosis (e.g., HIV/AIDS, autoimmune or chronic inflammatory
diseases such as lupus/rheumatoid arthritis, renal disease, liver disease), current treatment
for psychiatric disorders, current illicit drug use (i.e., marijuana, cocaine), or alcohol abuse.
Women who reported working overnight shifts were also excluded because of the known
impact of shift-work on several markers of cardiovascular risk, primary outcomes in the
study.
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Based on these inclusion and exclusion criteria, 831 individuals were eligible to participate
in the study. Study staff contacted eligible participants and scheduled an in-person visit.

A total of 422 eligible respondents completed the in-person interview. For participants
missing variables of interest in this study, we imputed the mean score of completed scale
items for participants with at least 80% of the scale complete; participants missing more
than 20% of scale items were not given a score. For our primary analyses examining
associations between direct and vicarious RRESs, we excluded participants missing the global
sleep quality score (V= 6), direct or vicarious RRE scores (V= 2), and covariates of
interest (V= 6), for an analytic sample of 408 participants for our primary analyses.

For our secondary analyses examining associations between direct RREs that are less and
more violent, separately, and poor sleep, we used the same analytic sample used in our
primary analyses as there were no further exclusions. However, for our secondary analyses
examining associations between vicarious RREs witnessed in person or via social media
and poor sleep, we further excluded from our primary analytic sample those missing scores
for vicarious RREs witnessed in person and via social media (A= 17) for an analytic
sample of 391 participants. Exploratory analyses examining attenuating effects of depression
and rumination for our primary exposures (direct and vicarious RREs) and our secondary
exposures (less violent direct RREs and more violent direct RREs, and vicarious RREs
witnessed in person and via social media) excluded those missing depression (V= 2) and
rumination scores (V= 35), for an analytic sample of 373 participants when examining

our primary exposures or less and more violent direct RREs, and 357 participants when
examining our other secondary exposures. The 35 women missing data on both depressive
symptoms and rumination differed from women with complete data for our primary analyses
in that they were more likely to have a college degree, be married or living with a partner,
and earn a higher income, and also experienced better sleep. All interviews were conducted
in English by interviewers who identified as African-American women.

2.2. Measures

2.2.1. Outcome: sleep quality—Sleep quality was assessed using the Pittsburgh Sleep
Quality Index (PSQI), a 19-item questionnaire that measures components of sleep quality
over the preceding month (Buysse et al., 1989). As sleep quality is a complex construct that
includes both quantitative and subjective aspects of sleep, PSQI examines seven components
of sleep, such as subjective sleep quality, sleep duration, and sleep disturbances. A global
sleep quality score is the sum of sleep component scores ranging from 0 to 21. Scores
greater than 5 on the PSQI indicate overall poor sleep quality (Buysse et al., 1989). The
PSQI has been widely used across study populations with evidence of good validity and
high test-retest reliability (Backhaus et al., 2002). The PSQI demonstrated adequate internal
consistency in this sample (Cronbach’s a = 0.71).

2.2.2. Exposure: direct and vicarious racism—We assessed exposure to direct

and vicarious experiences of RREs using a modified version of the Race-Related Events
Scale (RES) (Waelde et al., 2010). This RES is a 22-item scale that assesses lifetime
exposure to both direct and vicarious experiences of racism. Sixteen (16) items assess direct
experiences of racism, including 8 items assessing less violent experiences of direct racism
(e.g., “Treated rudely or coldly because of my race or ethnicity; ” “Treated unfairly by a
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teacher or boss because of my race or ethnicity; ” “Told to leave a place and not come

back because of my race or ethnicity”) and 8 items assessing more violent experiences

of direct racism (e.g., “Someone chased me because of my race or ethnicity; ” “Someone
beat me or hurt me because of my race or ethnicity; ” “Threatened with a knife, gun or

other weapon because of my race or ethnicity”), and 6 items assessing mainly more violent
experiences of vicarious racism (e.g., “Someone hurt my family member because of his/her
race or ethnicity; ” “Saw someone [who is the same race or ethnicity as me]: ... “seriously
injured; ” “get killed ...” “because of their race or ethnicity”). Participants endorsed whether
or not they experienced each direct and vicarious event (Yes/No), for a total RRE score
ranging from O to 22, a direct racism score ranging from 0 to 16 and a vicarious racism
score ranging from 0 to 6. In secondary analyses, scores for less violent direct experiences of
racism, as well as more violent direct experiences of racism, ranged from 0 to 8. The RES
has demonstrated validity, good internal consistency and high test-retest reliability in other
samples (Waelde et al., 2010), as well as good internal consistency in this sample (a = 0.87).

Four vicarious racism items asked about witnessing a racist event: “Saw someone [who is
the same race or ethnicity as me]: ...”get treated in a racist or prejudiced way; ” “almost

get seriously injured or killed; ” “seriously injured; ”” “get killed ...” “because of their

race or ethnicity.” To further explore vicarious racism, we modified the original RES to
assess whether these witnessed events were witnessed in person (“Is this something you
saw happen in real life?”) or via social media (“Is this something you saw happen to a real
person on TV, social media, or the internet?”). Participants endorsed whether they witnessed
each event in person or via social media (Yes/No), for a summed score for vicarious events
witnessed in person ranging from 0 to 4, and vicarious events witnessed via social media
ranging from 0 to 4.

2.2.3. Other covariates—Severity of depression symptoms was self-reported using
the Beck Depression Inventory (BDI), a 21-item, validated inventory widely used across
populations (Beck et al., 1961). As is standard in studies of stress/discrimination and sleep,
we excluded the single item on the BDI related to sleep (Lewis et al., 2013), so possible
scores on this 20-item modified BDI ranged from 0 to 60. The BDI demonstrated excellent
internal consistency in this sample (o = 0.90).

Stress reactive rumination, or repetitive, passive, negative thoughts about stressful events,
was measured using the 9-item version of the Stress Reactive Rumination Scale (SRRS)
(Connolly and Alloy, 2017). This scale aims to capture the extent to which participants

focus on negative attributions and inferences (i.e., “Think about the causes of the stressor”).
Participants rate their degree of focus from 0% (no focus on this at all) to 100% (focus on
this to a great extent). Responses were summed and divided by nine, total scores ranging
from 0 to 100. This scale has demonstrated good validity, internal consistency, and test-retest
reliability in other samples(Robinson and Alloy, 2003), and excellent internal consistency in
this sample (a = 0.93).

Demographic information included self-reported age, educational attainment, income,
employment status and partner status. Educational attainment was assessed as years of
education and categorized in analyses as high school or less, some college, and college
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or more. Household income was assessed with the following categories: <$35K, $35-
<$50K, $50-<$75K, =$75K. Employment status was categorized as full-time, part-time,

or unemployed, and partner status dichotomized as married/living with a partner or not.
Additional covariates included health-relevant factors known to impact sleep, including body
mass index (BMI) calculated as measured weight divided by the square of measured height
(kg/m?2), and current smoking status (dichotomized: current smoker or not).

2.3. Statistical analyses

We calculated descriptive statistics to characterize the sample. To examine our main
outcome of interest, global sleep quality score, we first depicted unadjusted associations
between direct and vicarious RREs and poor sleep with graphs comparing the average global
sleep quality score across tertiles of total RRE scores (the sum of direct and vicarious),
direct RRE scores and vicarious RRE scores. We also created these graphs of average global
sleep quality scores across tertiles of scores for less and more violent direct RREs and
vicarious RREs witnessed in person and via social media.

We fit linear regression models to further examine the relationships between exposure to
direct and vicarious RREs (continuous scores), together and separately, and continuous
global sleep quality score. Model 1 was unadjusted. Further models were adjusted for
sociodemographic factors including age, educational attainment, income, employment
status, and partner status (Model 2), and health-relevant factors that affect sleep including
BMI and current smoking status (Model 3).

Secondary analyses were conducted further examining associations for direct RREs by
separately examining direct RREs that were less violent and those that were more violent,
as well as further examining associations for mainly violent vicarious RREs by separately
examining vicarious RREs that were witnessed in person and those witnessed via social
media. Moreover, as depression and rumination are psychological risk factors for poor
sleep that are potential downstream mediators of the relationship between RREs and sleep,
in further exploratory analyses we sought to examine the extent to which adjusting for
depression and rumination attenuated the effects of RREs on sleep quality. Therefore,

we adjust for depression symptom severity (Model 4), stress reactive rumination (Model
5), and both factors together (Model 6) in additional analyses and calculate the percent
attenuation of the association coefficient in Model 3 after adjustment in Models 4-6 (e.g.,

PModel 3 — AModel 4
BModel 3

examine these relationships between RREs and the global sleep quality score modeled as a
dichotomous outcome (poor sleep quality is global score >5 and the comparison group is <
5) in supplemental analyses. All statistical analyses were conducted using SAS version 9.4.

x 100). We also fit logistic regression models (Models 1-6) in order to

3. Results

3.1. Participant characteristics

Table 1 shows descriptive statistics of the sample, though descriptive statistics for exposures
and outcomes are not shown. Sample participants endorsed on average approximately 7
out of the 22 total RREs (direct and vicarious). Though there were fewer vicarious events
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included in the RES, participants on average experienced a greater proportion of vicarious
RREs compared to direct RREs — approximately 4 of the 16 direct events (~25%) and 3 out
of the 6 vicarious events (~50%). On average, participants experienced less violent direct
events (mean = 3.3, SD = 2.4) more often than more violent direct events (mean = 0.4,

SD = 1.1), about 84% (/= 344) of the sample experiencing at least 1 less violent direct
RRE and 19% of the sample (V= 77) experiencing at least 1 more violent direct RRE.
Participants reported witnessing more vicarious RREs via social media (approximately 2 out
of 4) compared to in person (approximately 1 out of 4).

The average global sleep quality score as measured via the PSQI was 6.7 (SD = 3.6;
possible range = 0-21). The majority of participants (57%) had PSQI scores greater than
5, a common cutoff used to determine overall poor sleep quality (Buysse et al., 1989).
Participants had an average BDI score of 5.4 (SD = 6.6; possible range = 0-60), and an
average SRRS score of 51.1 (SD = 24.9; possible range = 0-100).

There were weak to moderate correlations between covariates adjusted for in primary
analyses (age, educational attainment, employment status, income, partner status, BMI,
current smoking status) and RRE and global sleep quality scores. We include a table of
variable correlations in the Supplement (Supplementary Table 1).

3.2. Primary analyses

Fig. 1 depicts unadjusted levels of average global sleep score separately across tertiles of
total, direct, and vicarious RREs. As total RRE score increased, the average global sleep
quality score was greater, denoting worse sleep. As direct RRE score increased, there was
an even more pronounced greater average global sleep quality score compared to the total
RRE score. On the other hand, this positive trend was not observed for vicarious RRE score
and average global sleep quality score. Fig. 2 depicts unadjusted levels of average global
sleep score across tertiles of direct RREs that were less violent (Panel A) and those that were
more violent (Panel B), as well as vicarious RREs witnessed separately in person (Panel

C) and via social media (Panel D). Whether less or more violent, as the direct RRE score
increased, the average global sleep quality score was greater, though this association was
more pronounced with more violent direct RRESs. There was a notably higher global PSQI
score as vicarious RREs witnessed in person score increased; however, this trend was not
observed for vicarious events witnessed via social media.

Table 2 shows results from unadjusted and adjusted multivariable linear regression models
examining associations between continuous RRE scores (total, direct and vicarious) and the
continuous global sleep quality score. In Model 1 (unadjusted), total RREs (the sum of
direct and vicarious; first column) were associated with global sleep quality score. As the
number of RREs endorsed increased, the global PSQI score was greater by approximately
0.12 points (95% ClI: 0.04, 0.20). Each additional direct RRE (second column) was
associated with a 0.24 (95% ClI: 0.13, 0.35) point greater global sleep quality score in

the unadjusted model. On the other hand, vicarious RREs (third column) were not associated
with global sleep quality score (B = 0.04; 95% CI: 0.14, 0.21). Associations adjusted

for sociodemographics (Model 2) as well as risk factors for poor sleep (Model 3) were
comparable to unadjusted models.
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3.3. Secondary analyses

Table 3 shows results for secondary analyses examining types of direct RREs (less violent
and more violent), as well as types of vicarious RREs (witnessed in person and witnessed
via social media). In unadjusted analyses, each additional direct RRE that was less violent
(first column) was associated with a 0.25 point (95% CI: 0.11, 0.40) greater global

sleep quality score in the unadjusted model, while each additional direct RRE that was
more violent (second column) was associated with a 0.59 point (95% CI: 0.30, 0.89)
greater global sleep quality score. Witnessing vicarious events in person (third column)
was associated with a 0.52 point (95% CI: 0.21, 0.83) greater global sleep quality score,
while witnessing vicarious events via social media (fourth column) was not associated
with global sleep quality score (B = —0.07; 95% CI: 0.29, 0.14). Associations adjusted for
sociodemographics and risk factors for poor sleep were comparable to unadjusted models.

3.4. Exploratory analyses

In our examination of associations between RREs and the global sleep quality score, in
further exploratory analyses we adjust for depression symptom severity and stress reactive
rumination in Models 4-6, also included in Tables 2 and 3 Compared to models adjusted
for sociodemographics and risk factors for poor sleep (Model 3), adjusting for depression
symptom severity in Model 4 attenuated the coefficient for positive associations found for
total, direct (less and more violent combined), less violent direct, more violent direct, and
vicarious RREs witnessed in person by 21%, 27%, 31%, 20%, and 16%, respectively, while
adjusting for stress reactive rumination in Model 5 attenuated these associations by 14%,
19%, 17%, 54%, and 12%. Adjusting for depression symptom severity and stress reactive
rumination together in Model 6 attenuated these associations for total, direct and vicarious
RREs witnessed in person by 29%, 35%, 38%, 24%, and 20%, respectively. Associations
between vicarious RREs (Table 2) and vicarious RRESs witnessed via social media (Table
3) with global sleep quality scores were near null, and adjusting for depression symptom
severity and/or stress reactive rumination did not attenuate these associations.

3.5. Supplemental analyses

Tables for analyses examining associations between RREs and the global sleep quality
score modeled as a dichotomous outcome (poor sleep quality is global score >5 and the
comparison group is < 5) are included in the Supplement (Supplementary Tables 2 and

3). Patterns of associations matched those observed for the continuous sleep score, though
total RREs were not associated with the odds of having poor sleep quality (OR = 1.03;
95% Cl: 0.99, 1.08). In Model 1 (unadjusted), the odds of having poor sleep was higher
by 10% (OR = 1.10; 95% CI: 1.03, 1.18) for each additional direct RRE, by 14% for each
additional direct RRE that was less violent (OR = 1.14; 95% CI: 1.02, 1.21), by 26% for
each additional direct RRE that was more violent (OR = 1.26; 95% CI: 1.02, 1.55), and
by 28% (OR = 1.28; 95% CI: 1.06, 1.55) for each additional vicarious RRE witnessed

in person. Vicarious RREs overall and those witnessed via social media were again not
associated with higher odds of having poor sleep quality. Compared to models adjusted
for sociodemographics and risk factors for poor sleep (Model 3), adjusting for depression
symptom severity in Model 4 attenuated associations for direct (overall), less violent direct,
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more violent direct, and vicarious RRES witnessed in person by 27%, 38%, 33%, and 22%,
respectively, and adjusting for stress reactive rumination in Model 5 attenuated associations
by 27%, 38%, 29%, and 26%, while adjusting for both factors in Model 6 attenuated these
associations by 45%, 54%, 48%, and 30%.

4. Discussion

In this cohort of African-American women in the southeast US, we sought to examine
associations between racist events and poor sleep, moving beyond examination of direct,
fairly non-extreme experiences of racism alone to include vicarious experiences of racism
as well as more extreme and violent direct and vicarious experiences. In accordance with
prevailing hypotheses, we found total experiences of racism were associated with worse
overall global sleep quality; and, this was driven by strong associations between direct
experiences of racism and worse global sleep quality. Contrary to our hypotheses, we
did not find associations between overall vicarious experiences of racism and poor sleep.
These results were found in analyses modeling global sleep quality both continuously
and dichotomously using scores greater than 5 as a standard cutoff for overall poor sleep
(compared to scores <5).

Another innovative aspect of this study was using a measure of racism that included the
everyday, less violent experiences of racism often used in studies, as well as more extreme,
violent experiences of racism. As measures of direct RREs included a number of less and
more violent events, in secondary analyses we separately examined less violent and more
violent direct RREs. Aligned with our hypotheses, we found both less and more violent
direct RREs were associated with poor sleep quality, though stronger associations were
found for more violent direct RREs. We also explored mainly violent vicarious RREs
more closely in secondary analyses, and despite null associations between vicarious RREs
overall and poor sleep quality, we found large, positive associations between vicarious RRES
witnessed in person and global sleep quality score, with effect sizes twice as large as those
for direct RREs overall, and similar to effect sizes observed for more violent direct RREs.
No associations were observed for vicarious RREs witnessed via social media.

To our knowledge, no other study has examined how both direct and vicarious forms

of racism influence African-American women’s sleep quality. In a 2019 review of the
discrimination and sleep literature, Lewis and McKinnon (2019) explicitly noted the dearth
of studies examining vicarious racism and poor sleep, finding only two studies (Thomas

et al., 2006; Tomfohr et al., 2012) using a validated scale measuring vicarious exposure

to racism. Unlike our study, both studies found associations between vicarious racism and
objective measures of poor sleep. Both studies used the Perceived Discrimination subscale
of the Scale of Ethnic Experiences, a 9-item scale that includes two items assessing

direct exposure to discrimination (“In my life | have experienced prejudice because of

my ethnicity” and “I have not felt discriminated against in American society because of

my ethnic background”) and seven items assessing perceptions of how one’s ethnic group
has been treated in the US (i.e., “My ethnic group has been treated well in American
society” and “My ethnic group does not have the same opportunities as other ethnic groups™)
(Malcarne et al., 2006). In cohorts of African-American and White Americans, these studies
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found ethnic discrimination was a mediator of ethnic differences in polysomnography-
assessed sleep architecture, such that those reporting more ethnic discrimination experienced
less deep, slow wave sleep and more light, Stage 2 sleep, as well as more physical fatigue
(Thomas et al., 2006; Tomfohr et al., 2012). However, the Perceived Discrimination subscale
of the Scale of Ethnic Experiences does not include items on conceptual aspects of vicarious
discrimination that we include in this study. For example, the RES includes items that

assess hearing about and witnessing specific racist events experienced by family or others,
rather than asking about perceptions of the existence of discrimination towards one’s racial
group overall as is assessed in the Perceived Discrimination subscale. Also, the Perceived
Discrimination subscale includes items assessing direct as well as vicarious experiences of
racism without disentangling the separate effects of these forms of racism (Malcarne et al.,
2006).

While limited, studies examining other health outcomes also provide evidence for the
negative health consequences of vicarious exposure to racism-related stress, including
vicarious effects of parental exposure to racism on child health (Heard-Garris et al., 2018),
vicarious effects of police killings of unarmed African-American Americans and other
highly publicized anti-African-American violence on the mental health of African-American
adults in the general population (Bor et al., 2018; Curtis et al., 2021), and vicarious effects
of racism on disease activity among African-American women with lupus (Martz et al.,
2019). In contrast, in our study we found that overall vicarious racism — measured as hearing
about or witnessing family or someone (who is the same race or ethnicity as me) getting
treated in a prejudiced way, almost get seriously injured or killed, or get seriously injured
or killed because of their race or ethnicity — was not associated with poor sleep quality.
However, witnessing these events in person was associated with worse global sleep quality,
while witnessing events via social media was not. Qualitative studies exist that describe
exposure to witnessing violent acts related to racism via social media and effects on mental
and emotional health, particularly among adolescents who tend to be the biggest consumers
of social media; however, we have yet to find quantitative, empirical studies examining

the effects of vicarious racism specific to social media on any health outcomes. Though
adolescents have high rates of social media usage, adults between 30 and 49 years old, the
approximate age range of this cohort, have similar usage rates (Sheet, 2018). Therefore,
while we might expect based on qualitative literature that exposure to vicarious racism via
social media would have effects on health that might include sleep, our quantitative analysis
suggests otherwise.

In keeping with our emphasis on extreme RREs, our findings are slightly stronger than those
observed in prior studies. For example, a study by Francis et al. (2017) measuring direct
exposure to racism using the Everyday Discrimination Scale, which includes day-to-day,
fairly non-violent racism-related events, found experiences of direct racism to be associated
with a 0.05 increase in global sleep quality score as measured via PSQI among pregnant
African-American women (Francis et al., 2017). We found stronger effect sizes using

our measure of direct racism (0.12 increase in global sleep quality score), likely due to
inclusion of more extreme, violent events in the RES. When we separated less violent from
more violent direct RREs in secondary analyses, while both forms of direct racism were
associated with poor sleep, more violent direct events had stronger effects on worse sleep.
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Effect sizes for more violent direct RREs on poor sleep were similar to those found for
vicarious RRESs witnessed in person. Similarities in effect sizes between more violent direct
RREs and vicarious RREs witnessed in person is likely attributable to the fact that the
vicarious RREs included in the measure were mainly violent events (e.g., seeing people hurt,
injured or killea).

Violent images of racism are often prevalent on television and social media — racism-related
violence against African-Americans in America often being retold via media (i.e., slavery,
lynchings, killings of unarmed African-American people), eliciting studies demonstrating
the effects of exposure to high-profile racist events, particularly on mental health outcomes
(Curtis et al., 2021). However, as evidenced in this study, witnessing violent events in
person may be comparatively more traumatic and cause distress, sense of threat, and
psychological and physiological arousal that is more severe than witnessing these events

on a screen, and perhaps is experientially closer to having a direct experience. This kind

of in-person proximity to violence is often studied when examining trauma in research,
including sleep research that includes mechanistic models of trauma-induced insomnia
(Sinha, 2016). Additionally, it may be that RREs witnessed in person are more likely to

be experienced by someone much closer to the person reporting the vicarious experience, or
perhaps happen closer to one’s neighborhood and home. If RREs are happening to those in
one’s social network or in spaces one occupies, that may elicit a stronger psychological and
physiological response than RREs happening to strangers far away from home, as is more
likely with RREs witnessed via social media.

Additional exploratory analyses examined hypotheses that depression and rumination would
attenuate effects of discrimination on poor sleep, as these factors have been identified

as potential downstream mediators between discrimination and poor sleep. While we

were unable to conduct formal mediation analyses in this cross-sectional study, we found
that depression symptom severity and stress reactive rumination and depression symptom
severity attenuated associations found between direct and vicarious RREs witnessed in
person and poor sleep. Previous studies have provided evidence that negative affect resulting
from experiences of racism can contribute to sleep disturbances and autonomic arousal,
resulting in poor sleep (Lewis and McKinnon, 2019). For example, prospective studies
show experiences of discrimination result in the development and exacerbation of depressive
symptoms (Saelee et al., 2019), and more than 90% of patients with depression report
impaired sleep quality, with polysomnographic studies showing depression linked to more
disturbances of sleep continuity and reduction of deep, slow wave sleep (Riemann et al.,
2001). Sleep disturbances are also a core symptom of depression. Several theoretical models
having been developed to explain this link, making depression an important psychological
risk factor to consider in an examination of discrimination and poor sleep (Lewis et al.,
2015; Riemann et al., 2001). Moreover, people who experience RREs can also experience
intrusive, negative thoughts about the event in the form of rumination, exacerbating the
stress process by prolonging psychological and physiological responses to racism-related
stressors; this theory is known as the perseverative cognition hypothesis (Brosschot et al.,
2006). There is strong evidence for negative effects of rumination on sleep outcomes, and
studies have found rumination mediates relationships between stressors and sleep outcomes
(Hoggard and Hill, 2018; Tousignant et al., 2019). Again, these studies exploring and
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demonstrating the mediating effects of depression and rumination on poor sleep have
focused on direct, less extreme forms of racism, and this is the first study to our knowledge
to examine and demonstrate the attenuating effects of these factors on associations between
vicarious racism (more specifically those events witnessed in person) and more extreme,
violent experiences of racism and poor sleep.

While both depression and rumination attenuated associations between RREs and poor
sleep both separately and more so together, part of the effect of direct RREs and vicarious
RREs witnessed in person persisted after adjustment for depression and rumination. This
suggests that other mechanisms may be at play and should be explored to highlight or
potentially intervene in how experiences of racism contribute to poor sleep. Future studies
should continue to explore relatively understudied mechanisms relating discrimination to
poor sleep among African-American women that may be particularly relevant for more
violent experiences of racism, including further elucidating factors related to autonomic
arousal, such as vigilance (Hicken et al., 2013; Lewis and McKinnon, 2019).

Overall, in this study, patterns of associations between RREs and poor sleep were consistent
whether measuring sleep continuously or dichotomously using a threshold to define poor
sleep (poor sleep is continuous global sleep quality score >5 and the comparison group

is <5). However, while similar patterns of attenuation by depression and/or rumination

were found when sleep was measured continuously or dichotomously, attenuations were
stronger for the dichotomous sleep outcome, resulting in the lower end of the confidence
interval for direct and vicarious RRE associations with the dichotomous sleep outcome to
be at or below the null. These results may suggest that the attenuations we witnessed for
associations between RREs and the continuous global sleep quality score after adjusting for
depression and rumination were enough to lower risk for reaching the threshold for poor
sleep. Additionally, depression and rumination may be important factors on the pathway
between racism and poor sleep quality as indicated by the cut point for poor sleep, but to

a lesser degree explain poor sleep severity beyond this threshold. However, these results
may also reflect a loss of statistical power after categorizing our continuous measure.
Future studies should conduct formal mediation analyses with larger samples to further shed
light on mechanisms through which discrimination affects sleep among African-American
women, including associations with risk for reaching poor sleep thresholds.

4.1. Limitations

There are important limitations of this study that should be noted. Sleep is a self-reported
measure in this study, and objective measures are considered the gold standard for
measuring sleep. However, PSQI is a widely-used, validated self-report measure of sleep
and provides unique participant-centered aspects of sleep (Buysse, 2014). Also, while we
examine forms of direct and vicarious racism, a novel aspect of this study, the subscales
and modified RES measures used to capture this information have yet to be validated.
Furthermore, the cross-sectional nature of these data does not allow us to make assumptions
on temporality or causality in the associations between RREs and poor sleep. However, the
RES measures whether discrimination has everoccurred whereas the PSQI measures sleep
quality in the past month, so it is likely that experiences of discrimination reported in the
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RES preceded sleep quality reported in the PSQI. Other studies have found associations
between racism and sleep using measures that assess discrimination ever in one’s life as
well as more proximal to the timing of poor sleep, and in this study, we find that ever
having experiences of discrimination is associated with poor sleep. These results would
suggest the effects of discrimination on sleep are not time-dependent, or that experiences

of discrimination can have long-term effects on sleep, perhaps through persistent effects of
discrimination on depression and rumination. However, future studies should continue to
explore the potential for the effects of discrimination on sleep to be moderated by timing

of discriminatory events. Additionally, results of this study may not be generalizable to all
African-American women as nearly half of participants in the study are college educated and
two-thirds are employed full-time (higher than national rates), and all are from the Atlanta
metropolitan area. However, previous studies have demonstrated that higher socioeconomic
status (SES) African-American women report more discrimination than lower SES African-
American women (Lewis and Van Dyke, 2018), and experience worse sleep than lower
SES African-American women (Petrov et al., 2020) — disparities in sleep between African-
Americans and Whites are greatest among those who hold professional occupations with
more responsibilities (Jackson et al., 2013). Therefore, higher SES is neither protective
against poor sleep nor experiences of discrimination, making this sample that includes many
highly educated African-American women appropriate for examining our associations of
interest. Also, participants were excluded if they had a history of major cardiovascular
disease events and chronic conditions, which may affect generalizability of these findings
to other populations without these restrictions; however, the specific conditions that we
excluded (heart attack, stroke, etc.) are uncommon among Black women under the age

of 45 (Virani et al., 2021), and we did not exclude other more common conditions in

this age group (i.e., hypertension, obesity, diabetes) (Vatsa et al., 2021). Shift workers

were also excluded because of the known impact of shift-work on several markers of
cardiovascular risk, a primary outcome in the MUSE study, however shift-workers may also
have more disrupted sleep than those who are not shift workers, so there was potentially
selection bias into the study related to our outcome as selection into the study may have
differed by sleep quality. Moreover, the 35 women excluded from our exploratory analyses
with rumination and depressive symptoms actually had better sleep than included women.
Thus, our observed associations in those analyses may be biased away from the null, with
attenuations weaker if these participants were included.

5. Conclusions

In conclusion, in this cohort of African-American women in the southeast US, direct
experiences of racism, particularly those that were more violent, were associated with poor
sleep, while mainly violent vicarious experiences were not — unless witnessed in person.
This study sheds light on aspects of racism and health that are relatively under-studied in
this literature — the effects of vicarious forms (witnessed in person or via social media) of
racism and particularly violent exposures to racism — providing a fuller understanding of
how racism in its different forms in society may affect sleep health. This study also implies
that some forms of racism, including direct experiences and witnessing experiences among
same race others in person, in particular may require intervention to buffer the effects of
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these exposures; perhaps through addressing depression and rumination which may explain
part of the effects of these exposures on sleep.
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Fig. 1.
Mean global Pittsburgh sleep quality index score by tertiles of total (panel A), direct (panel

B), and vicarious (panel C) racism-related events.
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Fig. 2.

Mean global Pittsburgh sleep quality index score by tertiles of less violent (panel A) and
more violent (panel B) direct racism-related events and vicarious racism-related events
witnessed in person (panel C) and witnessed via social media (panel D).
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Table 1

Page 20

Descriptive characteristics of analytic sample (A= 408) in the Mechanisms Underlying the impact of Stress

and Emotions (MUSE) on African-American Women’s Health study, 2016-2019.

Age, years, mean (SD) 38.0 (4.3)
Educational attainment, N (%)

High School or Less 128 (31)
Some College 86 (21)
College or Higher 194 (48)
Married/Partnered, N (%) 150 (37)
Employment Status, N (%)

Unemployed 56 (14)
Part-time 79 (19)
Full-time 264 (65)
Income, N (%)

<$35K 100 (25)
$35 — <$50K 85 (21)
$50 — <$75K 91 (22)
2$75K 125 (31)
Current Smoker, N (%) 39 (10)
Body Mass Index, mean (SD) 32.8(8.4)
Beck Depression Inventory (missing sleep), mean (SD) 5.4 (6.6)
Stress Reactive Rumination Scale (average), mean (SD)  51.1 (24.9)
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Page 21

Adjusted Association between Direct and Vicarious Racism-Related Events (per 1-Point Score Increment) and
Global Sleep Quality Index Score in the Mechanisms Underlying the impact of Stress and Emotions (MUSE)

study, 2016-2019.

Model Racism-Related Events: Total ~ Racism-Related Events:
(Direct + Vicarious; N = 408) Direct (N = 408)

Racism-Related
Events: Vicarious (N =
408)

Model 1. Unadjusted 0.12 (0.04, 0.20) 0.24(0.13,0.35)
Model 2. Adjusted for sociodemographic 0.14 (0.06, 0.22) 0.26 (0.14,0.37)
factors?

* *
Model 3. Model 2 + risk factors for poor sleepb 0.14(0.06, 0.22) 0.26 (0.15, 0.36)
Exploratory Analyses (Attenuation by Potential Mediators)
Model 4. Model 3 + symptoms of depression 0.11 (0.04, 0.19) * 0.19 (0.08, 0.30) *
severityc
Model 5. Model 3 + stress reactive rumination”  0.12 (0.04,0.20) 0.21(0.10,0.33)
Model 6. Model 4 + stress reactive rumination® 0.0 (0.02,0.18) 0.17 (0.06, 0.29)

0.04 (-0.14, 0.21)

0.07 (-0.10, 0.2)

0.09 (~0.08, 0.26)

0.10 (-0.07, 0.27)

0.10 (-0.07, 0.28)

0.09 (-0.08, 0.25)

*
p-value <0.05.
a . . .
Age, educational attainment, employment status, income, and partner status.
b .
BMI and smoking status.
C, .
Beck Depression Inventory score.

a . L
Stress Reactive Rumination Scale.
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Table 3

Page 22

Adjusted Association between Subtypes of Direct (More Versus Less Violent) and Subtypes of Vicarious (In
Person Versus Social Media) Racism-Related Events (per 1-Point Score Increment) and Global Sleep Quality
Index Score in the Mechanisms Underlying the impact of Stress and Emotions (MUSE) study, 2016-2019.

Model

Types of Direct Racism

Types of Vicarious Racism

N = 408

N = 408

N =391

N =391

Racism-Related

Events: Direct — Less

Violent

Racism-Related
Events: Direct —
More Violent

Racism-Related
Events: Vicarious —

Witnessed In Person

Racism-Related
Events: Vicarious -
Witnessed Via Social
Media

Model 1. Unadjusted

Model 2. Adjusted for
sociodemographic Factors”

Model 3. Model 2 + risk factors for
poor sleepb

Exploratory Analyses (Attenuation by Potential Mediators)

Model 4. Model 3 + symptoms of
depression severityc

Model 5. Model 3 + stress reactive
ruminationd

Model 6. Model 4 + stress reactive

s d
rumination

0.25(0.11, 0.40) *

*

0.29 (0.15, 0.44)

*

0.29 (0.15, 0.44)

0.20 (0.06, 0.35) ™
0.24 (0.09, 0.39) *

0.18 (0.04,0.33) "

0.59 (0.30, 0.89) ™

0.56 (0.27, 0.86) ™

0.55 (0.26, 0.84) *

0.44 (0.16,0.72) *
0.47 (0.17,0.76) *

0.42 (0.13,0.70) "

0.52(0.21,0.83) "

0.49 (0.18, 0.80) *

*

0.50 (0.19, 0.81)

*

0.42 (0.11,0.72)
0.44 (0.13, 0.76) *

0.40 (0.09, 0.70) *

-0.07 (~0.29, 0.14)

-0.03 (<0.24, 0.18)

0.003 (-0.21, 0.21)

0.04 (-0.17, 0.24)

0.03 (~0.19, 0.24)

0.03 (-0.18, 0.23)

*
p-value < 0.05.

a . . .
Age, educational attainment, employment status, income, and partner status.

bBMI and smoking status.
c, .
Beck Depression Inventory score.

a . L
Stress Reactive Rumination Scale.
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