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Abstract of Dissertation

The Physiological and Psychological Pain of Racial Discrimination and Potential Pain-
mitigating Effects of Acknowledgement from an Ally
Black people in the U.S. continue to experience unequal health outcomes in a
variety of domains, including physiological pain. Extant research establishes that racism
is responsible for racial health inequities. Despite research documenting racial pain
inequalities, past pain research seldom examined racism as a causal factor of acute pain
for Black people. Pain Overlap Theory proposes that social pain and physical pain have
overlapping neurological mechanisms. Allostatic Load Theory posits that over time, re-
activation of this overlapping pathway could lead to disruption in pain experience. The
present study examined whether acute racial exclusion (discrimination), perceived as
racism, influenced participants’ pain sensitivity in a cold pressor task. Past research on
the causal impacts of racism on health identify negative affect and perceived control as
potential mediators of the effect of racism on health. In addition, | tested whether control
or negative affectivity mediated effects of racial exclusion on physiological pain. Past
research on pain inequities, and health inequities in general, also tends to focus on the
individual level of analysis. Social interventions — such as acknowledgment of racist
experiences from an ally — may be another potential avenue for health intervention
research. Thus, | also examined whether acknowledgment of racial exclusion could
mitigate the psychological (i.e., psychological needs satisfaction, negative affect) and/or
physiological pain of racial exclusion.
Black young adults (aged 18-30; N = 92) were racially included (i.e., received the

ball an equal number of times) or excluded (i.e., received the ball only once) by other
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White players in a ball-tossing computer game called Cyberball; White experimenters
acknowledged the exclusion for half of the excluded participants. Participants completed
a cold-pressor task twice to measure pain sensitivity (threshold, tolerance, and
unpleasantness): immediately prior, and after the Cyberball (and acknowledgment)
manipulation. Participants also completed a post-manipulation survey examining the
psychological effects of racial exclusion and acknowledgment (i.e., psychological needs
satisfaction, negative affect, control).

Racially excluded participants reported significantly lower psychological needs
satisfaction (i.e., belonging, meaningful existence, perceived control, self-esteem), and
significantly higher pain sensitivity compared to included participants. Furthermore,
acknowledgment marginally mitigated the effect of racial exclusion on self-control and
self-esteem, and significantly mitigate the effect of racial exclusion on change in pain
threshold and tolerance (but not change in pain unpleasantness). No effects were found
with negative affective measures, or with mediation analyses, likely due to the
underpowered sample. These findings support Pain Overlap Theory and Allostatic Load
Theory, and the overall proposition that racism is a causal contributor to pain inequities
among Black people in the U.S. Furthermore, these findings provide proof-of-concept for
the notion of social-level interventions for health equity. I discuss the limitations of these

findings and provide applications and future directions for this important topic of study.
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Chapter 1: Historical Context of Racism and Pain Research

“[R]acism is a visceral experience, it dislodges brains, blocks airways, rips
muscle, extracts organs, cracks bones, breaks teeth. You must never look away from this.
Y ou must always remember that the sociology, the history, the economics, the
graphs, the charts, the regressions all land, with great violence, upon the body.”

- Ta-Nehisi Coates, Between the World and Me (2015, p. 10)

The myth of biological “race” has caused hundreds of years of harm to humanity,
but especially to “Black” (African) and indigenous peoples subjected to enslavement and
colonialism by “White” or European people in the Americas. Racism is the hierarchal
system of power which arose from the ideology of biological superiority based on
physical characteristics such as hair, skin tone, and facial shape characteristics called
“race” (Roberts & Rizzo, 2020; Williams et al., 2019; Williams & Mohammed, 2009).
This myth of the biological “race” is especially linked to pain — White people argue/d that
Black people were stronger, had thicker skin, and higher pain tolerance than White
people (Guthrie, 2004). Aligned with racism, White scientists attempted to use research —
including research on pain sensitivity — to prove that “race” is rooted in biology (Feagin,
2013; Guthrie, 2004; Miller et al., 2019; Palermo et al., 2023).

In their attempts to “prove” biological essentialism in pain, early scientists
tortured Black people. John Brown, a Black enslaved man, recounted that Dr. Thomas
Hamilton would subject him to physical suffering to “prove” that Black people’s pain
was biologically different from that of White people (Brown, 1855; Villarosa, 2019).
Hamilton, attempting to find that Black skin was thicker than White and therefore felt
less pain, carved into Brown’s skin without anesthetic, causing scars that would last his
lifetime. Meanwhile, academic institutions legitimized this “biological essentialism” or

“race-realism” (Guthrie, 2004; Feagin, 2013). Claims about Black people’s differential
1



pain experience were used to justify slavery and physical torture of Black people (Boyd
et al., 2020; Villarosa, 2019). For example, Dr. James Marion Sims, the “father of
gynecology,” subjected Black women — Anarcha, Betsey, Lucy, and many others — to
painful vaginal surgeries without anesthesia, holding the women down against their will
(Villarosa, 2019). Disregarding Black people’s pain was (and in some cases today may
still be) justified by racist pain beliefs.

Claims that there are inborn, biological differences between people of different
“races” are false, harmful, rooted in White supremacy, and overwhelmingly have been
rejected by scientists (American Psychological Association, 2021; Gannon, 2016;
National Academies of Sciences, Engineering, and Medicine, 2023) and the medical
community (American Medical Association, 2020). Yet, biological essentialist views of
pain still manifest in science and medicine today. In 2016, over half (58.11%) of one
sample of medical students and residents — presumably most of whom are now doctors —
still subscribed to the belief that Black people have thicker skin than White people
(Hoffman et al., 2016). However, Black people suffer from more (not less) pain severity
in diagnoses, more pain catastrophizing, and less pain control (see Shavers et al., 2010 for
review). The willful ignorance of the historical, socio-cultural, and structural contexts of
racism in pain research reflects a wider issue of racism in medical research, and is a
function of White supremacy in science (Bowleg, 2017).

Even research on pain inequities — intentionally or not — often reifies the myth of
“race” by focusing on how pain differences are “racial,” implying biological roots (Hood,
Morais, et al., 2022; Morais et al., 2022; Shavers et al., 2010). Perhaps more subtly,

research published in the past 20 years has focused on how the source of the inequity is



rooted in Black people’s “maladaptive” responses to pain such as pain catastrophizing, a
psychological response to pain characterized by an exaggerated negative emotional
response (Forsythe et al., 2011). This “deficits” approach implies that there is something
about a person’s “race” that causes this difference, disregards social and structural causes
of these differences, and therefore suggests Black people are “maladaptive” or ultimately
the source of the inequality (Baskin et al., 2001; Bowleg, 2021; Hardeman & Karbeah,
2020; Hellerstedt, 2013; Owusu-Bempah & Howitt, 2002). However, research
consistently illustrates racism (not “race”) is the cause of “racial” inequities in all health
domains (Bailey et al., 2017; Black et al., 2014; Braveman & Parker Dominguez, 2021,
Krieger, 2014; Lewis et al., 2015; Phelan & Link, 2015). My dissertation seeks to be a
piece of this larger literature, to illustrate that racism also contributes to inequities that
Black people experience in physiological pain. Because the project centers on Black
people’s pain, it is important to historically contextualize this work and acknowledge the
role that this context plays in interpreting my findings.
Terminology

Language used in research is purposeful and reflects my position in health
research (Bowleg, 2017). | refer to pain differences as pain inequities as opposed to
disparities, differences, or inequalities. This language reflects the World Health
Organization’s (2018) position that these differences are avoidable by reasonable means
and thus unfair. When I refer to something as a “disparity,” “difference,” or “inequality”
am emphasizing that it is a difference that may not be due to unfair and avoidable social
factors such as racism. Furthermore, I omit the term “perceived” term when describing

discrimination/racism, which would imply that there are situations where racism is can be



“perceived” but not “actual” — supporting the racist myth that racism is can be imagined,
a perception in the eye of the beholder, or “not real” (Feagin, 2013). Thus, I acknowledge
that the experience of racism — and its health effects — are documentable and quantifiable,
regardless of whether or not participants perceive or report it.

In the present research, | focused on the experience of racism for people who
identify as “Black,” which broadly encompasses anti-Black racism in the U.S. “Black™ is
a broad descriptor used for people who are descendent of people from Africa with dark
skin (National Institutes of Health, 2022). In health research on racism, some of which |
review below, it is often unclear who “counts” or was included as “Black” for these
studies. In the U.S., the “one drop rule” has pervaded in defining a person’s “race” — this
is also rooted in the racist conception of biological essentialism (Davis, 1991; Feagin,
2013; Guthrie, 2004). Thus, some researchers do define their sample as “Black” only if a
person does not select other ethnic groups. Indeed, the experiences of racism for people
of the African diaspora diverge based on ethnic identity (e.g., see Gosin, 2017; Museus et
al., 2015, 2016), however multiethnic people’s experiences of racism also converge with
people who may identify as “solely” Black. In this project, the term “Black”
approximates to whom anti-Black racism within the U.S. directly harms — in general
people with dark skin who belong to the African diaspora, including those who may be
multiethnic. In addition, this study focuses on Black people in the U.S. specifically.
Racism in Research & Me: Positionality

My dissertation largely followed the traditional “mainstream” research path. |
engaged in “objective” exploration of research questions about racism, pain, and allyship

in health (Fox et al., 2009; Teo, 2009). This “objective” standard is informed by the



postpositivist perspective which focuses on testing a-priori theories, rigorous quantitative
analysis, and determining cause and effect (Creswell & Poth, 2017). This perspective
rejects the value of knowledge gained through subjective experience. Instead, what is
observable is “true” knowledge (Fox et al., 2009; Teo, 2009). Because psychology
(largely) embraces postpositivism, it rejects the researcher’s role in the research process
even though the researcher is always a key driver of research questions, methodology,
and analysis (Hope et al., 2019; Maracek, 2003).

However, there is a serious need for critical reflexive praxis when engaging in
health equity research (Bowleg, 2021; Buchanan et al., 2021; Friesen & Goldstein, 2022;
Guthrie, 2004; Plaut, 2010). Critical psychology addresses how the researcher, research
questions, and participants are all situated within the contexts of history, power, and
privilege (Bowleg, 2021; Bowleg et al., 2021; Chamberlain & Murray, 2009; Fleer et al.,
2020; Fox et al., 2009; Hope et al., 2019). Critical psychologists encourages the use of
researcher-within-the-research approaches to science to reveal the socio-structural ways
psychology supports — or opposes — harmful power systems (Fox et al., 2009; Hope et al.,
2019). Positionality and reflexivity can be one way to reveal how my positions and
values influenced my research on anti-Black racism. When researchers define their
positionality, they acknowledge and declare how their position informed and was/is
reflected by their subjective role in research (Holmes, 2020; Jafar, 2018).
Critical Self-Reflection

My identity as a White, half-German, bisexual, cis-woman born and raised in the
Southern U.S., the experiences in my life, and beliefs from my identity and experiences

shaped every phase of my dissertation. Throughout this project, I took time to critically



reflect and engage with my role in this research as a White woman. A key facet of my
reflection was the power imbalance between myself and Black research participants at a
Primarily White Institution (PWI1). Furthermore, this study involved measuring pain
perception which is not only sensitive from a general human “subjects” [sic] research
perspective whereby | had to balance the issues of justice, respect for persons, and
beneficence, but especially for Black people in the historical context of racism in
research.

I continually attempted to redress imbalances and avoid harm throughout the
process in a few primary ways. First, prior to any development of this project | reflected
through reading and writing about my personal experiences as a part of a racist society
and my own perceptions of racism. | supplemented my formal PhD training by exposing
myself to Black feminist and Black antiracist theory (Angela Davis, bell hooks, James
Baldwin, Ta-Nehisi Coates, Brittney Cooper, etc.) and scholarship on the history of
racism in the United States and its effects on Black people. In this process, | attempted to
situate myself historically and philosophically as a White scientist at a PWI in a primarily
Black city (Washington, D.C.) attempting to do equity research in a city and era of rising
racial and socioeconomic inequality.

Second, | worked to engage in cultural humility throughout this project by taking
time and energy to listen and assess how to change my dissertation. Cultural humility
involves acknowledging and embracing the knowledge of cultural differences (and
similarities) while working towards openness, understanding, and redressing power
imbalances (Breny, 2020; Tervalon & Murray-Garcia, 1996). | engaged with Black

colleagues, students, and committee members about my role as a White researcher, ways



to move forward, and how to best incorporate the acknowledgment and a bystander
allyship component into my work. A lot of this process involved forming and relying on
trusting relationships | had with Black people, People of Color (POC; other racially
minoritized social groups), and White people in my life who would give me honest,
insightful, and sometimes difficult to hear feedback.

Third, at every phase | reflected on the first and second components to understand
and analyze where | could modify, change, or adapt my approach to fit an antiracist,
culturally humble ethic. Antiracism involves actively resisting and opposing the racial
hierarchy which actively privileges White people, Whiteness, and the policies, ideas,
beliefs, and norms which come from Whiteness (Kendi, 2019). Antiracist ethics are
active, guiding the ability to eliminate racism by changing practices, identifying racism
within my work and surroundings, and changing behaviors to act in opposition to racial
hierarchy (Kendi, 2019). This was particularly relevant in recruitment, where | was
reminded daily that although | wanted to recruit my sample of Black participants, | was
also a White researcher at a PWI, and given the history of harm against Black people in
pain research, this was problematic. Particularly when recruiting participants, | accepted
when people opted not to participate, and | attempted to ensure that people who chose not
to participate in addition to those who chose to participate knew | was open to feedback
about the study and recruitment, as well. I worked to find grants to pay groups for their
assistance with recruitment, and ensured that | paid equally for advertising from different
sources. This was a delicate balance and 1 did not always succeed.

At each stage of the research process, my dissertation was accompanied by my

own internal and external challenges that were largely attributable to my position, the



discipline of psychology, and the social context of my work. Throughout this process, |
also learned that the issues presented by White researchers with minoritized participants
are under-considered by White researchers (Crozier, 2003). In particular, there is a dearth
of scholarship on the part of White quantitative researchers, particularly experimental
researchers, like myself, conducting research with racially minoritized participants. Since
2020 and the murder of George Floyd which sparked a reinvigoration of the Black Lives
Matter movement, there is an invigoration of psychological science’s interests in
positionality within quantitative research (Boyd et al., 2020; Breny, 2020; Buchanan et
al., 2021; Godwin, 2020). In line with a critical psychological stance, | learned valuable
lessons throughout this project. | believe that for health equity researchers, there is value
in continuing to interrogate the roles that cultural humility, Whiteness, and racism

continually play in health equity research.



Chapter 2: Introduction to Racism, Pain, and Anti-Racist Interpersonal Actions

Racism manifests in the U.S. as the historical and continued maltreatment of
marginalized racial groups (e.g., “Black,” “Jewish,” “Arab,” “Latina/o/x,” etc. people) by
those who have power to maintain structural racial inequalities (i.e., “White” people;
Braveman & Parker Dominguez, 2021); by definition, power is held by social groups
which have primary access to social and material resources (Henry & Pratto, 2010).
Racism is created and maintained by the groups in power through psychological factors
(beliefs/prejudice), and social/political factors such as racial discrimination and racialized
institutional policies (Roberts & Rizzo, 2020). Interpersonal racial discrimination is the
differential treatment of one person by another person or people based on “race” (U.S.
Equal Employment Opportunity Commission, n.d.).

The causal influence of interpersonal racial discrimination on mental and physical
health inequalities is illustrated through a proliferation of prospective (e.g., Gayman &
Barragan, 2013; Gibbons et al., 2014; Kwate et al., 2010; McDonald et al., 2014), and
experimental evidence (e.g., Clark et al., 2006; Gerrard et al., 2012; Gibbons et al., 2016;
Lepore et al., 2006; Stock et al., 2013). Research documents the primary psychological
pain of racial discrimination through affective consequences including both externalizing
(i.e., anger) and internalizing (i.e., sadness or anxious/depressive) affect (Gerrard et al.,
2018; Gibbons & Stock, 2018), and depletions in perceived control — people’s beliefs and
confidence in their ability to affect their lives (Gibbons et al., 2012). These psychological
impacts of racial discrimination are key mediators to its effect on substance use, chronic
health diseases, and mental health problems (Gibbons & Stock, 2018; Pascoe & Smart

Richman, 2009).



Most research examining racial discrimination and pain relies on self-reported
discrimination (e.g., Edwards, 2008; Goodin et al., 2013). However, theory has long
posited that the stress of racial discrimination has physiological “under the skin”
weathering effects on the body (Geronimus, 1992, 2023), which could include pain
perception (Hobson et al., 2022). The primary goal of my dissertation was to illustrate
that an acute experience of racial discrimination affects pain perception, providing
converging evidence about racism as a cause of pain inequities. Perceived control and
negative affect also have exacerbating effects on pain perception (De Heer et al., 2014;
MacDonald & Leary, 2005; Woo, 2010). Given that past research establishes these
psychological impacts as negative outcomes of racial discrimination in the short- and
long-term, these are important potential mediators to examine with pain. Thus, a second
goal of my dissertation was to examine whether these psychological impacts of racial
discrimination mediate the impact of discrimination on pain.

Documenting that racial discrimination is a causal factor in pain perception helps
disrupt the biologically essentialist narrative of “race.” However, solely documenting the
negative impacts of racism would minimally contribute to health equity, as methods of
reducing inequities are needed more than continued documentation of such inequities
(Ford & Airhihenbuwa, 2010; Hicken et al., 2019; Williams et al., 2019). Thus, a third
goal of my dissertation was to incorporate an anti-racist interpersonal intervention. Pain
research and health equity research tends to take an individualistic approach to pain
inequalities by focusing on ways Black people may respond to pain differently such as
through pain catastrophizing (Fabian et al., 2011). Similarly, research on mitigating racial

discrimination’s health effects often examines individual resiliency factors which can be
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amplified to be protective for Black people in the face of racial discrimination, such as
racial identity (Brody et al., 2015). This work is important for understanding the ways
that interventions can be designed to proximally mitigate the effects of racism. And is
useful for considering the ways that the individual level of analysis can buffer racism’s
negative effects. In health research, resilience is a critical point of intervention because it
can be most proximal to health outcomes. But solely focusing on the individual level of
analysis and intervention is limited. Racism is enacted on Black people by both social
(i.e., interpersonal) and structural (i.e., institutional) factors (Ford & Airhihenbuwa,
2010). Thus, research on the social levels of analysis is warranted (in addition to
resilience) to address the effects of racism on health and well-being.

Scholars and researchers who focus on studying institutional/structural racism
within healthcare are illustrating the ways institutional changes can have effects on health
(Bailey et al., 2017). For example, correcting racist hospital algorithms can reduce racial
inequities in who is recommended for intensive treatment (Obermeyer et al., 2019). Like
the pervasiveness of institutional racism, interpersonal racial discrimination (and its
subsequent negative health effects) by White people occurs daily (Fagin, 2013; Ford &
Airhihenbuwa, 2010). At the social level of analysis, social psychological research can
and does in some cases attempt to address how mitigating racism interpersonally can
affect discrimination targets. For example, a White observer confronting a discrimination
perpetrator could reduce the likelihood that the perpetrator discriminates in the future
(Czopp, 2019; Gervais & Hillard, 2014). Furthermore, due to racism, Black people who
confront White people’s racism are perceived less favorably by White people (Czopp &

Monteith, 2003; Gulker et al., 2013), and in general people are hesitant to interrupt
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discrimination for fear of reprisal (Ellemers & Barreto, 2015). There is evidence that a
White person acknowledging and/or disrupting discrimination could help define the
situation and reduce tension for the target of discrimination (Czopp, 2019). Yet, this
research has yet to examine any health effects of interpersonal disruption or
acknowledgment of racism.

When racial discrimination occurs, there is an anti-racist moral imperative for
White people to acknowledge and disrupt the discrimination. Because acts of
interpersonal racism have downstream effects on health, it is also possible that positive
interracial solidarity through acknowledging discrimination could also have positive,
mitigating downstream effects on Black people’s health. Understanding the impact of
anti-racism on the interpersonal level has important implications. For example, in
healthcare settings Black people experience both structural and interpersonal racism
which interlock to continue health inequalities (Hassen et al., 2021). Experiencing
interpersonal racism in healthcare is associated with lower trust and delay in treatment
seeking, and people who work in healthcare report lack of support in managing
healthcare-related racism (see Hamed et al., 2022 for review). To address this critical
gap, a third goal of my dissertation is to examine the role that White people’s anti-racist
actions can play in mitigating the immediate negative psychological and physiological
pain of racial discrimination for Black people.
Discrimination and Health — Allostatic Load

General theories of discrimination and health conceptualize interpersonal
discrimination as a stressor (Carter et al., 2017; Pascoe & Smart Richman, 2009), an

aversive event that requires psychological and/or behavioral responses to accommodate
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the demand of the interaction (Gruenewald & Wang, 2019). For Black people in the U.S.,
racial discrimination is a chronic stressor which occurs repeatedly and pervasively
throughout their lifetimes (Carter et al., 2017). Consistent with research on stress and
health (e.g., see Gruenewald & Wang, 2019), interpersonal acts of discrimination
influence health directly by getting “under the skin” via the acute responses to the
stressor as well as indirectly by affecting downstream health behaviors (Gibbons et al.,
2014; Gibbons & Stock, 2018; Hill et al., 2017; Krieger, 2012; Major & Schmader, 2018;
Mays et al., 2007; Pascoe & Smart Richman, 2009; Williams & Mohammed, 2009).

The Allostatic Load Model is one way to consider the direct, “under the skin”
effects of racism on health (Beckie, 2012; Berger & Sarnyai, 2015; Brody et al., 2014;
Delpierre et al., 2016; Juster et al., 2016; McEwen, 2000; Peterson et al., 2020). This
model posits that the body’s responses to stressors are designed to maintain allostasis
(i.e., homeostasis) in response to acute stressors (i.e., discrimination; McEwen, 2000).
Allostasis is maintained by the body’s internal systems that manage physiological threats
(Gruenewald & Wang, 2019; McEwen, 2000). However, repeated activation, over-
activation, or activation in situations with little adaptive benefit (i.e., chronically
experiencing discrimination) leads to wear-and-tear (or weathering; Geronimus, 1992,
2023) on the body’s crucial systems, called allostatic load (Gruenewald & Wang, 2019;
McEwen, 2000; Robles et al., 2019).

Interpersonal racial discrimination’s physiological effects on health are attributed
to allostatic load and are supported by decades of research (Busse et al., 2017).
Researchers routinely utilize the Allostatic Load Model to consider many racial health

inequities; for example, heart disease (Gillespie et al., 2019), pregnancy complications
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(Shalowitz et al., 2019), diabetes, and mortality (Duru et al., 2012). Thus, the Allostatic
Load Model is a useful model for considering how interpersonal discrimination, as a
chronic stressor, causes measurable health inequalities. One understudied health
inequality that currently exists between Black and White people is with pain sensitivity
(Bosch & Cano, 2013). Pain Overlap Theory posits that social pain (e.g., discrimination)
and physical pain share neurological and psychological underpinnings (Eisenberger,
2012). Because racial discrimination is a key stressor that Black Americans routinely
face, one way to conceptualize pain inequities is through allostatic load due to
experiences of racial discrimination on the pain perception system.
Pain

Pain is defined broadly as the unpleasant sensory and affective experiences due to
actual or perceived tissue damage (nerves, skin, or any organic human component), and is
influenced by biological, psychological, and social factors (Cheng & Rosenquist, 2018;
International Association for the Study of Pain, 2022). Thus, pain can occur in the
absence of signals from the peripheral areas of the body (Ferris, 2019). Though the
experience of pain is two-fold (i.e., sensation and affect; Cheng & Rosenquist, 2018;
Davin et al., 2018; Eisenberger, 2012; Eisenberger et al., 2003), historically pain research
has focused on the (biomedical) model of pain as sensation, mediated by nociception or
the transduction of stimuli information through the neuronal pathways from the body to
the brain (Cheng & Rosenquist, 2018; Ferris, 2019). Though the neuronal pathways from
the periphery can activate the experience of pain, the experience of pain occurs within the
brain, and the brain can alter the experience through descending endogenous pain-

suppressive mechanisms (Cheng & Rosenquist, 2018). Affective reactions to
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physiological pain include unpleasantness and the negative emotions that accompany the
pain sensation (Davin et al., 2018; Eisenberger, 2012; MacDonald & Leary, 2005).
Including aggression/anger and distress/anxiety (Davin et al., 2018; MacDonald & Leary,
2005).

Pain sensitivity is acutely measured using mild stimuli such as pressure,
temperature (heat or cold), or ischemic (burning/numbness in the extremities) pain (Sunil
Kumar Reddy et al., 2012). In these tasks, a pain stimulus is initiated, and participants
can indicate their sensitivity as threshold (when they first experience what they would
call pain), tolerance (the peak pain that they would withstand in the moment), and
unpleasantness (how unpleasant the participant perceived the pain to be; Sunil Kumar
Reddy et al., 2012). One of the most common ways to measure pain sensitivity is the cold
pressor task (Mitchell et al., 2004). In the cold pressor task, participants place their hand
in a circulating bath of cold ice water (generally just above freezing temperature). Pain
sensitivity as measured by the cold pressor task can predict participants’ clinical pain
(Edwards et al., 2005; Goodin et al., 2012; Vaegter et al., 2017; Werner et al., 2010). And
this task has been utilized in racially and ethnically diverse populations including
Black/African American participants (Arthur et al., 2004; Calhoun et al., 1993; Gordon et
al., 2017; Herbert et al., 2017; Mehok, 2018).

Pain Inequities

In terms of chronic pain incidence, there is no inequity between Black and White
people in America (Zelaya et al., 2020). Yet inequities do emerge in the experience of
pain. Even when accounting for other chronic health conditions, Black people report

higher pain sensitivity, higher impact pain (Janevic et al., 2017), more severe responses
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to pain, and greater pain intensity to acute clinical pain compared to White people (Day,
2019; Shavers et al., 2010). One longitudinal study with older adults found no overall
difference between Black and White people in reporting non-site specific, noncancer
chronic pain (Grol-Prokopczyk, 2017). However, of people with non-specific chronic
pain only 4.96% of White participants reported that their pain was severe, whereas 8.8%
of Black participants reported severe pain (Grol-Prokopczyk, 2017). In participants
seeking treatment for chronic pain, Black participants reported more pain severity and
physical or psychosocial pain disability than White participants (McCracken et al., 2001).
These inequities may be more pronounced when examined intersectionally — another
study found that though 9% of Black women reported severe pain compared to only 5.7%
of White men (Zajacova et al., 2022), and that Black women report more pain

impairment than White women (Ndao-Brumblay & Green, 2005).

These inequities are particularly pronounced in the experiential, affective
components of pain (Fabian et al., 2011). Affective pain is specific to the experience of
physiological pain, which is distinct from negative affect because negative affect can
occur in the absence of physiological pain (De Heer et al., 2014; Janssen, 2002;
Michaelides & Zis, 2019). Black (vs. White) participants seeking treatment for chronic
pain reported more pain-related anxiety and fearful pain rumination (McCracken et al.,
2001). Black participants with chronic pain report higher levels of pain unpleasantness
and emotional pain responses to pain than White participants (Riley et al., 2002), and
Black women report comorbid pain-related depression more frequently than White

women (Ndao-Brumblay & Green, 2005).
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Pain inequities are also illustrated in people without chronic pain. In cold pressor,
heat pain, and ischemic pain tasks, non-clinical samples of Black participants
consistently have lower pain tolerance than White participants (Rahim-Williams et al.,
2007). A meta-analysis of studies that examined racial/ethnic differences in pain
sensitivity found that Black people consistently had higher pain sensitivity (i.e., lower
tolerance and higher perceived unpleasantness/severity) than non-Hispanic White
participants, regardless of pain task used, and the largest mean differences were for pain
unpleasantness (Kim et al., 2017). Other meta-analyses support this finding (Rahim-
Williams et al., 2012); though Kim and colleagues’ (2017) meta-analysis did not find a
reliable inequity in pain threshold.

Explaining the inequity. Because “race” is not an indicator for biological
differences (Braveman & Parker Dominguez, 2021), pain inequities are due to
unmeasured social and environmental differences influenced by racism (McCracken et
al., 2001; Rahim-Williams et al., 2012). The pain inequities described above are likely
due in-part to social/structural effects of racism, such as waiting longer to report pain due
to mistrust (Morais et al., 2022). Other contributors are a result of structural racism such
as unequal access to pain treatment and medical resources (Shavers et al., 2010), and
doctors decreased likelihood of treating Black people’s pain equitably (Hoffman et al.,
2016).

Yet previous approaches to examining the causes of racial pain inequalities,
particularly to acute pain sensitivity, have focused on individual factors as cause of the
health inequity in pain (e.g., pain catastrophizing; Fabian et al., 2011; Meints et al., 2016,

2017). Even though other researchers with survey methods find that racial discrimination
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predicts acute pain sensitivity (Mathur et al., 2016), racism is often rarely mentioned as a
causal factor. Environmental and social cues have long been known to influence pain
perception. But there is a paucity of research on racial discrimination or interpersonal
factors as an influence on pain perception for Black people, and in particular racism as a
cause of the consistently observed acute pain inequities.

| propose that interpersonal discrimination is one of racism’s many mechanisms
of influence on Black-White pain inequalities. In the context of chronic racial
discrimination, the Allostatic Load Model can help researchers consider how this inequity
comes to task. The Allostatic Load Model is especially useful to illustrate how
experiences in young adulthood can translate to inequities that may not emerge until later
in life. The inequities in lab-measured pain sensitivity illustrates that the inequity grows
over time; in one study, older (vs. younger) Black participants had the highest inequity in
pain sensitivity in the lab, regardless of modality (Riley et al., 2014). Thus, the inequity is
apparent in young adult populations, and with repeated wear-and-tear on the pain
perception system over time the inequity may widen.
Pain Overlap Theory

The theoretical foundation of this study is also informed by Pain Overlap Theory
which proposes that social and physical pain share neurological and psychological
underpinnings (Eisenberger, 2012). Pain guides human behavior by communicating
which stimuli to avoid (Ferris, 2019). Experiencing the sharp pain of a burn instructs us
to refrain from touching a flame, reducing the likelihood of permanent tissue damage.
Social pain is similar, and is the painful, distressing experience from the perception of

actual or potential devaluation by other individuals or groups; including threatened
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relationships, rejection or exclusion, or the death of a community member or loved one
(Eisenberger & Lieberman, 2004; MacDonald & Leary, 2005). Thus, social pain is broad,
and can include general situations which may apply to any person (i.e., bullying) or could
be more specific and group-based (i.e., bullying based on “race”; racism). As with the
pain of a burn, social pain elicits painful feelings (psychological and sometimes physical,
like in “heartbreak™) to avoid future social pain and increase chances of survival
(Eisenberger & Lieberman, 2004; Ferris, 2019; MacDonald & Leary, 2005; Williams,
2009). The theory does not argue that social pain completely overlaps with physical pain
(lannetti et al., 2013), but the systems do overlap and affect one another. This model
dovetails with an Allostatic Load Model. Repeated activation of these overlapping
systems of social (i.e., discrimination) and physical pain result in dysfunction in the pain
processing system (Goodin et al., 2013; Gordon et al., 2017).
Social Exclusion —and Discrimination — are Psychologically (Affectively) Painful
Exclusion is one example of social pain that is a common experience of
discrimination for Black people in the U.S. (Khan et al., 2015). The first response to
social exclusion is “hurt feelings,” or an acute psychological pain (MacDonald & Leary,
2005; Williams, 2009). This acute psychological pain includes negative affect (e.g.,
sadness, anger) and threats to a person’s fundamental psychological needs of
belongingness (belonging in a group), self-esteem (reasonably high self-perception),
meaningful existence (feel recognized and worthy of attention), and control (perceive the
ability to regulate one’s environment; Williams, 2009). Though this pain is felt across the
lifespan, exclusion’s psychological effects are particularly salient among younger adults

(Hawkley et al., 2011).
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The most common method of examining the pain of social exclusion is with a
computer program — Cyberball (Williams et al., 2000; Wirth, 2016). In Cyberball, the
participant believes that they are playing a ball-tossing game online with others. The
other “players” are computer programmed, and the participant is either included (receive
the ball an equal number of times) or excluded (receive the ball only once or twice).
Exclusion in Cyberball reliably leads to acute social psychological pain operationalized
as negative affectivity (Wesselmann et al., 2012) and threatened psychological needs
satisfaction (Bernstein & Claypool, 2012). Exclusion in Cyberball is psychologically
painful regardless of whether it is from a stranger, a lover, or a friend (Bockler et al.,
2021), and even when it is from a despised outgroup, such as the KKK (Gonsalkorale &
Williams, 2007). A meta-analysis of 120 Cyberball studies illustrated a large effect of
exclusion in Cyberball on psychological needs satisfaction (Hartgerink et al., 2015).
Cyberball also illustrates that exclusion from social outgroups — minimal outgroups (Eck
et al., 2017), political outgroups (Bernstein et al., 2010; Goodwin et al., 2010), and
race/ethnicity outgroups (Bernstein et al., 2010; Goodwin et al., 2010; Sacco et al., 2014;
Stock et al., 2011, 2013) are all psychologically painful.

Social pain such as exclusion and physical pain similarly affect people
psychologically. In some cases, experiences of social pain are rated as a similar level of
unpleasantness as physical pain experiences (Eisenberger, 2012). One study had
participants experience physical pain (vs. no pain) or social pain (exclusion vs. inclusion
in Cyberball). For both physical and social pain conditions, participants in the pain (or
exclusion) conditions reported higher pain intensity, aggression, lower psychological

needs, and negative affect than participants in the no pain (or inclusion) conditions (Riva
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et al., 2011). Another study illustrated that participants who were included in Cyberball,
but received a painful stimulus after inclusion, had lower psychological needs satisfaction
than participants who experienced no pain following inclusion (Chen et al., 2015). When
excluded, participants reported no differences between receiving pain or no pain on
psychological needs satisfaction (Chen et al., 2015). Participants’ mood and perceptions
of being included or excluded did not differ based on the receipt (vs. not) of a painful
stimulus, which offers evidence that social pain (i.e., needs satisfaction) is affected by the
“under the skin” (not cognitive) aspects of social/physical pain (Chen et al., 2015).
Cyberball is also an effective method of experimentally manipulating racial
discrimination (Goodwin et al., 2010; Stock et al., 2011, 2013). Its use as a discrimination
paradigm is rooted in the knowledge that social exclusion is a common experience of
racial discrimination (Khan et al., 2015), particularly for Black people in the U.S.
(Brondolo et al., 2009; Lee et al., 2019; Smart Richman & Leary, 2009). In one version
of its use as a discrimination paradigm, the participants’ photo is taken, and they are told
they are playing a virtual game of catch with other people. They see images of three other
White players and are either excluded or included. This method has been used in multiple
studies to illustrate the acute effects of discrimination on psychological pain (i.e.,
anxiety/depression symptoms, anger, psychological needs threat), physiological health
outcomes, and health cognitions (Lieberman et al., 2021; Masten et al., 2011; Peterson et
al., 2020; Stock et al., 2017, 2018). Thus, research demonstrates that racial exclusion —

attributed to racial discrimination — is psychologically painful.
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Neurological overlap

Pain Overlap Theory posits that social and physical pain have converging
underlying neurological processes (Eisenberger & Lieberman, 2004). In the brain, the
salience network is a neurocognitive system that integrates sensory information toward
potential threats (Seeley, 2019; Uddin, 2015). This system is theorized to be responsible
for detecting cues that might be harmful for survival (Ferris, 2019), and forcing attention
to threatening cues such as physical danger (e.g., a thorn in the side) or social separation
(e.g., exclusion) to recruit coping resources to that stimulus (Eisenberger & Lieberman,
2004). This network broadly includes the amygdala, insula, Anterior Cingulate Cortex
(ACC), and areas of the PreFrontal Cortices (PFC; Berger & Sarnyai, 2015) and is
activated in response to both acute and social pain (Berger & Sarnyai, 2015; Williams,
2009).

Pain Overlap Theory posits that the overlap of the two types of pain is particularly
in the affective components of pain (Eisenberger, 2015). There is some evidence that the
insula and ACC are linked the emotional aspects of pain (Cacioppo et al., 2013; Carlson
& Birkett, 2013; Eisenberger & Lieberman, 2004; MacDonald & Leary, 2005). Research
illustrates that the ACC plays a role in non-human animals’ social distress processes
when separated from their brood (Eisenberger, 2015). In humans, a meta-analysis
illustrated that reliving romantic rejection is associated with the activation of the salience
network including the anterior insula, left ACC, and left inferior orbito-frontal cortex
(Cacioppo et al., 2013).

One study illustrated that activation of areas of the ACC is related to participants’

reports of pain unpleasantness. Participants were exposed to a painful stimulus twice —
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once normally and once after hypnotic suggestion to reduce pain. The suggestions led to
lower reports of pain unpleasantness, and this was related to lower activation of the ACC
relative to when the participants were not under hypnotic suggestion (Rainville et al.,
1997). The ACC is also home to a high density of mu-opioid receptors, further tying the
ACC to affective pain perception (Eisenberger, 2012). Furthermore, patients who had
lesions in their salience networks retained sensory ability, but had dampened responses of
pain unpleasantness, increased pain tolerance, and did not react to verbally threatening
stimuli (Berthier et al., 1988).

Cyberball and the salience network. In a foundational study, Eisenberger and
colleagues (2003) found that during exclusion in Cyberball, the ACC was active more
than during inclusion. Furthermore, participants’ self-reported distress related to ACC
activity (Eisenberger et al., 2003). Another study illustrated that participants’ degree of
psychological needs-threat following exclusion in Cyberball was related to ACC
activation (Krill & Platek, 2009). In a meta-analysis of whole brain network dynamics in
Cyberball studies, social exclusion is associated with increased salience network
activation (Mwilambwe-Tshilobo & Spreng, 2021). Indeed, multiple meta-analyses have
indicated that exclusion in Cyberball is related to activation in the ACC (Cacioppo et al.,
2013), insula (Cacioppo et al., 2013; Mwilambwe-Tshilobo & Spreng, 2021), and the
orbitofrontal cortex (Cacioppo et al., 2013).

Social Pain Affects Physical Pain — Hypersensitivity Hypothesis

Allostatic load in the pain pathway could lead to hypersensitivity, or an

exaggerated pain response (Cheng & Rosenquist, 2018). Upon repeated activation of the

body’s pain perception systems, the neurological pain pathways may become more

23



sensitive (Riley et al., 2014). When the brain has already activated the neurological
pathways consistent with the affective experiences of pain, a subsequent experience of
social (or physical) pain would compound the affective response, such that exclusion
would acutely lead to increases in the affective experience of pain.

Cyberball has illustrated the effects of general — but not racial — exclusion on pain
hypersensitivity. Another study by Eisenberger and colleagues (2006) illustrated that
distress from exclusion can lead to increased pain sensitivity. Participants’ baseline pain
threshold was measured with a heat stimulus prior to Cyberball, and then the participant
was either included or excluded. During the last 30 seconds of the game, participants
received three heat stimuli and rated their unpleasantness. Though there were no
between-group differences in thermal pain unpleasantness, participants in the exclusion
conditions reported more distress in response to exclusion compared to baseline, and this
change was related to more pain unpleasantness of the heat stimulus. This finding has
been replicated by other studies that illustrated distress following exclusion
(psychological needs-threat) predicts pain unpleasantness (Canaipa et al., 2016, 2017).

Another study utilized Cyberball with exclusion or inclusion from three players
and a heat pain stimulus. This study illustrated that excluded participants rated the post-
Cyberball pain as more unpleasant than included participants, though there were no
differences with pain threshold or tolerance (Gomez, 2009). Though Gomez (2009) did
not find that participants’ chronic peer victimization affected the pain measures, another
study illustrated that only participants with high levels of chronic stress had lower
tolerance after exclusion (vs. inclusion) in Cyberball (Pieritz et al., 2017). In summary,

excluded (vs. included) participants had lower pain threshold (Bernstein & Claypool,
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2012b), tolerance (Yu et al., 2018), and rated pain as more unpleasant/intense (Bach et
al., 2019; Bernstein & Claypool, 2012b; Canaipa et al., 2016).
Hyper- vs Hypo- sensitivity: Racial Discrimination and Physical Pain

Alternate theorizing posits that exclusion would lead to hyposensitivity, or a
“numbing” of the pain response following exclusion (Bernstein & Claypool, 2012a;
Dewall, 2006). Theoretically, this shields the individual from further psychological harm
by reducing the impact of social pain, particularly when reinclusion is not possible and
the exclusion is chronic (Williams, 2009). Some research supports hyposensitivity,
particularly research with chronic pain patients (Antico et al., 2018; Gulewitsch et al.,
2019; Yu et al., 2018). However, other studies have illustrated inconsistencies between
different types of chronic pain (Canaipa et al., 2017). In either case, both the
hyposensitivity and hypersensitivity hypotheses suggest that allostatic load from repeated
activation of the pain system disrupt the body’s normal pain responding toward hyper- or
hyposensitivity.

Self-report studies that examine racial discrimination’s effect on pain perception
support the hypersensitivity hypothesis. Self-reports of past racial discrimination predict
higher pain, implying it is likely that chronic exposure to racial discrimination contributes
to pain inequities (Berger & Sarnyai, 2015; Shavers et al., 2010). Among Black/African
American people, past racial discrimination is a strong predictor of back pain (Edwards,
2008), osteoarthritic pain (Walker Taylor et al., 2018), probability of reporting chronic
pain (Brown et al., 2018) and general pain (Burgess et al., 2009; Dugan et al., 2017),
even when controlling for other chronic conditions, physical health, and mental health. In

a study of 130 older community dwelling adults with osteoarthritis, the strongest
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predictor of pain tolerance for Black participants was past racial discrimination; and the
racial inequity between Black and White participants in acute pain tolerance was
mediated by past racial discrimination (Goodin et al., 2013).

There are also neurological correlates. Racial discrimination is related to changes
in the ACC (Berger & Saryani, 2015) and Black young adults excluded by White
confederates in Cyberball have brain activity in the areas consistent with the affective
components of pain in the ACC (Masten et al., 2011). Other studies on “ethnic migrants”
in Germany (e.g., migrants to Germany who are not German in ethnicity) illustrate that
perceived discrimination related to increased ACC functioning when experiencing a
stressor (Akdeniz et al., 2014). Importantly, these differences were only visible during a
stressor for the ethnic migrants (vs. German controls), and under no-stress conditions
there were no differences in functionality. One study examined how another form of
discrimination — discrimination experienced from drug use — is related to neuronal health
in the ACC. People with heroin addiction had lower levels of N-Acetylaspartic Acid — a
brain metabolite used as a marker of neuronal health — in the ACC (Frischknecht et al.,
2013). Though the results of these studies are correlational, these results imply that
chronic experiences of discrimination could disrupt pain processing in the salience
network.

Though no studies to my knowledge have examined the effects of acute racial
discrimination on pain perception, some illustrated that acute gender discrimination
results in pain hypersensitivity. In two studies with Chinese women in China, participants
were exposed to gender discrimination: in the form of a job interview where they were

given discriminatory feedback (i.e., women were not good for the job vs. no feedback) or
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exposed to stigmatizing images of women (vs. control images; (Zhang et al., 2021). In
both studies, participants completed either a cold pressor task or heat pain stimulus prior
to and after the discrimination exposure. The women who were exposed to gender
discrimination illustrated lower pain threshold and tolerance (Study 1) and rated the pain
as more unpleasant (Study 2; Zhang et al., 2021).

Based on the reviewed literature, there is reason to believe that: a) social and
physical pain affect one another (Eisenburger, 2012; MacDonald & Leary, 2005), and b)
racial discrimination is a contributor to pain inequalities for Black/African-American
people (Berger & Sarnyai, 2015; Shavers et al., 2010). Experimentally examining the
effect of discrimination on pain can illustrate the causal role of racism in “under the skin”
pain inequalities (Berger & Sarnyai, 2015), and shift the narrative of “race” and pain
further from the biologically essentialist, racist perspective. There is theoretical and
empirical support for a hypersensitivity hypothesis such that experiencing racial
discrimination increases pain sensitivity, resulting in lower pain tolerance and increased
perceived pain unpleasantness.

Racial Discrimination and Control, Anger, and Anxious/Depressive Affect

Research emphasizes that the negative affective components of the psychological
pain triggered by exclusion and discrimination are both externalizing (i.e., anger) and
internalizing (i.e., sadness or anxious/depressive) negative affect (Smart Richman &
Leary, 2009). Notably, increases in negative affect after social pain is proposed to
increase the risk of negative long-term mental health including greater risk for anger,

anxiety, and depression (Gerrard et al., 2018; Gibbons et al., 2018; Wesselmann &

Williams, 2017; Williams, 2009). The acute influences of the social pain of racial
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discrimination also threaten fundamental psychological needs, such as perceived self-
control (Gibbons & Stock, 2018). People’s belief and confidence in their ability to affect
their surroundings is a critical psychological need that has distinct implications for health
and health behavior (Michie et al., 2019; Williams, 2009). Importantly, reduced control
and more anger and anxious/depressive affect are proposed mediators of the relationship
between racial discrimination and a variety of health outcomes (Gibbons & Stock, 2018;
Pascoe & Smart Richman, 2009). Thus, these are important potential mediators to
examine with pain.
Externalizing (Anger) and Internalizing (Anxious/Depressive) Affect

Racial discrimination is a clear contributor to both anger (i.e., externalizing affect)
and depression/anxiety (i.e., internalizing affect; Gibbons et al., 2014). Racial
discrimination longitudinally predicts anxiety and depression (Mulia & Zemore, 2012;
Pascoe & Smart Richman, 2009), and trait anger (Boynton et al., 2014). Theoretically, an
increase in anger and depression/anxiety contribute to poor health by influencing both
health behaviors and contributing to allostatic load (Gerrard et al., 2018; Gibbons et al.,
2014, 2016). Longitudinally, anger mediates the relationship between discrimination and
allostatic load for Black (vs. White) adults (Tomfohr et al., 2016). Other research
indicates that depression mediates the effect of racial discrimination on headaches, sleep
disturbances, and respiratory illness (Torres-Harding et al., 2019).

Experimental research bolsters these survey-based findings. In one study, Black
participants who received rejecting feedback from White confederates reported more
anger than when they were rejected by Black confederates (Jamieson et al., 2013).

Furthermore, racial exclusion in Cyberball consistently results in increased angry,
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anxious, and depressive affect (Gibbons & Stock, 2018; Lieberman et al., 2021; Peterson
et al., 2020; Stock et al., 2011, 2017), and the effect of racial exclusion (vs. inclusion) on
substance use cognitions is mediated by anger (Stock et al., 2017). Thus, research
establishes that both anxious/depressive and angry affect are consequences of
discrimination, and mediators of the discrimination-health pathway.

Negative affect and pain. Consistent with Pain Overlap Theory, the affective
reactions that accompany physiological pain (i.e., affective pain) and social pain (i.e.,
negative affect) are similar, and can be both internalizing and externalizing. Furthermore,
participants’ anxious/depressive affect (De Heer et al., 2014), and anger (Quartana et al.,
2010) increase pain. For people who experience chronic pain, depressive and anxious
affect contributes to worse social functioning, decreased quality of life, and increased
pain reports (De Heer et al., 2014; Woo, 2010). The effect of depressive and anxious
affect on pain is further illustrated by increased maladaptive pain cognitions such as pain
catastrophizing (dwelling on worst outcomes) and hypervigilance (increased attendance
to painful sensations; Woo, 2010). In acute pain, depression and anxiety are both linked
to increased pain perception (Michaelides & Zis, 2019). For example, people with
depression (Zambito Marsala et al., 2015) and high anxiety (James & Hardardottir, 2002)
have lower pain tolerance to an electrical pain stimulus compared to those with no
depression or low anxiety.

Negative affect as a mediator of the discrimination-pain relation is especially
compelling given that the Black-White pain inequities are most apparent for affective
pain (Fabian et al., 2011). As a result, past research on pain inequities has focused on

individual, cognitive factors such as pain catastrophizing — a maladaptive affective
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coping response to pain comprised of ruminating, magnifying, or helpless cognitions
about the pain experience (Leung, 2012; Meints et al., 2017). Black (vs. White)
participants report more pain-related anxiety (McCracken et al., 2001), and
catastrophizing (Meints & Hirsh, 2015), which negatively relate to pain tolerance. Other
studies indicate that the Black-White inequity in pain unpleasantness (Fabian et al., 2011)
and tolerance (Meints et al., 2017) in a cold pressor task was partially mediated by pain
catastrophizing. Though anger has been explored less as an explanation of pain
inequities, it has been proposed as a mediator of the racial discrimination-pain inequity
relation (Burgess et al., 2009). Therefore, there is theoretical and empirical support for
the notion of angry, anxious, and/or depressive affect as mediators of pain inequities.
Perceived Self-Control

In addition to negative affect, another result of racial discrimination that mediates
health outcomes is a reduction in self-control (Smart Richman & Leary, 2009; Stock et
al., 2017; Williams, 2009). Many theoretical positions posit self-control depletion as a
critical component of racial discrimination’s effect on health (Brondolo et al., 2009;
Gibbons & Stock, 2018; Major & Schmader, 2018). Longitudinal, multi-wave research
with Black adolescents illustrates that discrimination over time reduces self-reported self-
control (Gibbons et al., 2012). Furthermore, recent research collecting data through an
electronic diary hourly on discrimination and self-regulation indicated that Black
adolescents experiencing discrimination report depleted psychological control resources
(Joseph et al., 2020). Experimental studies illustrate that self-regulation is depleted after
experiencing racial discrimination. Black women who are subjected to a racial

microaggression had slower reaction times on a stroop task — a task measuring self
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control where the participant names the color of the word ink not the name of the color in
the word — compared to Black women who were not exposed to the microaggression
(Banks & Landau, 2021). Racial exclusion in Cyberball also leads to depletions in self-
reported self-control (Peterson et al., 2020; Stock et al., 2017). This reduction in self-
control following racial exclusion mediates substance use willingness (Stock et al., 2017)
as well as increased cortisol levels (Peterson et al., 2020). Thus, there is evidence of self-
control’s mediating effect in health outcomes other than pain.

Self-control and pain. Perceived self-control is another factor which affects both
social and physical pain — such that reduced perceived control increases pain perception
(MacDonald & Leary, 2005). For example, participants who report high perceptions of
control over anxiety-related events (such as pain) reported that a heat pain stimulus was
less painful than those who perceived low control (Feldner & Hekmat, 2001). In another
study, participants who recalled a situation that they had little control over reported
higher pain (with no stimulus) than participants who recalled a situation over which they
had complete control (Chou et al., 2016). Other studies found that self-control depletion
prior to a cold-pressor task reduces cold pain tolerance (Maranges et al., 2017). Indeed, a
recent meta-analysis indicated that when participants have exerted self-control in a
previous lab-based task, pain sensitivity is increased (Hunte et al., 2021).

Established evidence illustrates that racial discrimination reduces the
psychological need of perceived control (Banks & Landau, 2021; Gibbons et al., 2012;
Joseph et al., 2020; Peterson et al., 2020; Stock et al., 2017), and that reduced perceived
control increases pain perception (Chou et al., 2016; Feldner & Hekmat, 2001; Hunte et

al., 2021; Maranges et al., 2017). Though no studies have examined control’s mediating
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effect from racial discrimination to pain, there is some evidence that perceived control
plays a role in pain inequities. Black (vs. White) Americans have lower pain control
beliefs (Shavers et al., 2010; Tan et al., 2005), and Black participants have more external
(vs. internal) locus of pain control compared to White participants (Shavers et al., 2010).
Furthermore, some researchers suggest that Black participants’ inequality in pain
catastrophizing is related to perceived control of the pain (Meints et al., 2017).

Racial discrimination clearly increases angry, depressive, and anxious affect, and
depletes psychological control in the short and long-term. Furthermore, these factors play
a critical role in pain perception. The evidence on the cognitive factors of pain
catastrophizing, pain related anxiety, and pain control also indicate that Black
participants report higher levels of these patterns than White participants, which are
likely in response to chronic racism. However, this “deficits” approach has focused on
comparing White to Black participants in these pain-related individual factors, without
attention to the social/contextual factor of structural or interpersonal racism. | propose
that these factors — angry, anxious, and depressive affect, as well as depletions in
perceived control — emerge from racial discrimination and help explain pain-related
inequities.

Social Cues of Allyship and Identity Safety

Social psychology has a longstanding interest in intergroup conflict and
resolution, giving rise to research on intergroup interactions between dominant and
nondominant groups (Pettigrew, 1998). In general, a group is considered “dominant”
when it has more resources, power, status, and prestige granted by society (Abrams &

Hogg, 1990). In a single-axis (i.e., examining one identity factor vs. intersecting multiple
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factors) racial context in America, White people would be considered the dominant
“racial” group and Black people would be one of the nondominant “racial” groups. The
term ally refers to a member of the dominant group who desires to dissolve power
dynamics between groups by supporting nondominant group members and engaging in
actions to eliminate the hierarchy (Brown & Ostrove, 2013). Research on allyship
differentiates allies from people who are motivated to have no prejudice by a willingness
to move beyond merely self-regulation of prejudice to include the larger social sphere
(Brown, 2015; Brown & Ostrove, 2013).

This definition is rooted in research on how people of color (i.e., people who are
non-White) perceive and categorize allies. One study had people of color report about a
White friend, ally, or activist who they knew. Allies were perceived to be higher in
intimacy, reliable alliance, emotional support, and affirmation than activists, and allies
were more likely than friends to engage in informed action (Brown, 2015). White allies
are thus defined based on two key components: affirmation of experiences in a racist
world (showing care and respect for Black individuals), and informed action
(relinquishing social privileges to end racial prejudice in all aspects of life; Brown, 2015;
Brown & Ostrove, 2013; Ostrove & Brown, 2018). For example, allies engage in
informed action by addressing bias in their social circle which has the potential to
relinquish privileges by threatening their place in the power structure. In the moments
following discrimination, a social interaction which signals to the target that they are
valued and safe could interrupt discrimination’s painful effects.

Such an action could trigger a cue that the environment is identity safe. ldentity

safe environments remove the “threat in the air” of discrimination by validating and
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supporting the discrimination target in an environment that stigmatizes their identity
(Davies et al., 2005; Kruk & Matsick, 2021; Moser & Branscombe, 2022). Importantly,
the existing theory on identity safety clearly places the responsibility for the identity
safety cues in the hands of those who have social power (Kruk & Matsick, 2021). Thus,
the presence of an ally when there is a “threat in the air” of discrimination could be a key
modus operandi to signaling identity safety. Thus, allyship cues are explicit signals
indicating the person affirms and acts to support the success of the nondominant group
(Johnson & Pietri, 2022). In one study, White women were given slideshows of future
coworkers that were all male (vs. gender balanced) at a potential workplace, and included
a male “ally” who expressed support for gender equality (vs. no expressed support).
Results illustrated that for White women (Study 1) and both Black and White women
(Study 2), presentation of an ally led to more identity safety: higher expectations of
support and lower perceived isolation and hostile work environment (Moser &
Branscombe, 2022). Another study that focused on sexism found that featuring a White
male professor’s website with an article about how sexism affects female job candidates
(vs. articles with no mention of sexism) cued identity safety for White women, Black
women, and Latinas (Chaney et al., 2021).

Allies also serve as identity safety cues in the context of social identity threat for
Black women. In a series of studies on Black Women in STEM, when accompanied by
an allyship cue, White women can serve as an identity safety cue. Black women viewed
the website of a STEM company that featured a profile of a White woman with or
without an allyship signal: a statement that she acknowledged the unique perspectives of

Black women in the sciences. Black women rated the White woman as more of an ally
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when accompanied by this cue (vs. not), which led to more identity safety for Black
women with low stigma-consciousness (low sensitivity to gendered racism; Pietri et al.,
2018). A recent follow-up study indicated that a key factor which may increase identity
safety is the dominant group member demonstrating evidence of allyship. In two studies,
White women who were endorsed by a nondominant group member as an ally provided
identity safety in the context of a STEM organization for Black women both high and
low in stigma consciousness (Johnson & Pietri, 2022). Thus, not all nondominant group
members trust a dominant group member at their word for being an ally, but rather must
have evidence to support that (Johnson & Pietri, 2022).

Based on the reviewed literature, the key components to an identity safety cue
through allyship are a) affirmation and acknowledgment of the person’s experience of
discrimination, and b) statement or preferably evidence of action to combat injustices. In
the context of racial discrimination, one potential cue of allyship (and subsequent identity
safety) would be to acknowledge that the racial discrimination occurred (affirmation),
and take or commit to action to amend the racial discrimination (informed action).
Acknowledging Discrimination to Cue ldentity Safety

There is limited scholarship on the value of acknowledging discrimination, racial
or otherwise — and the research that does exist often is not clear about whether targets
desire it. Qualitative research with a sample of Black people in the U.S. indicated that in
general, acknowledging racism in the moment is desired — participants were twice as
likely to favor a response to discrimination that involved challenging the issue vs.
conflict-deterrence (Fleming & Welburn, 2010). One participant stressed the importance

of White people acknowledging an act of racism: “Confront it. Not in a negative way, but
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just bring [racism] up, discuss it, you know, discuss it. White folks will try to act like
[racism] doesn’t exist” (Fleming & Welburn, 2010, p. 12). Other qualitative research with
marginalized groups (i.e., lesbian, gay, bisexual people) found a similar pattern for
preference for acknowledgment, and explained that acknowledgment and confrontation
signal that a person is an ally (Martinez et al., 2017). A recent study outlined that direct
confrontation is especially desired —when Black participants read different scenarios of
racist events, they rated direct confrontations by White people most highly (Bak et al.,
2023).

Allies acknowledging discrimination may be especially crucial because victims of
discrimination are not likely to confront the person who discriminated, due in part to the
concern victims have about backlash or being perceived as “complainers” (Barreto &
Ellemers, 2015; Good et al., 2012; Kutlaca et al., 2020). In the context of racism in the
U.S., there are frequently claims of “colorblindness” or the notion that racism no longer
is an issue, so Black people predict they will not be believed and thus may not bring up
the experience of racism they encountered (Bonilla-Silva, 2017; Kendi, 2019). In one
study, participants were confronted about their implicit racial prejudice by either a target
(i.e., Black researcher) or dominant group member (i.e., White researcher). Black
confronters were rated as higher complainers than White confronters (Gulker et al.,
2013). Research also indicates that a dominant group member confronting discrimination
could be a viable method of prejudice reduction (Czopp & Monteith, 2003). For example,
imagining being confronted about bias (vs. no imagined confrontation) by a dominant

group member can reduce explicit bias in a subsequent task (Czopp et al., 2006).
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Though people are unlikely to confront people when they are targets, people do
seem to be more likely to confront perpetrators of discrimination on another's behalf
(Barreto & Ellemers, 2015). Another study found that Black students in focus groups
reported feeling relieved, grateful, included, and part of the community when racist social
media posts were challenged by White students (Hurd et al., 2021). However, the
participants also reported it was more common for the racist posts to go unchallenged
(Hurd et al., 2021). Other basic exclusion studies provide some evidence that being
acknowledged after being excluded, even in a hostile way, can restore psychological
needs satisfaction (Rudert et al., 2017). Though acknowledgement cannot remove the
harm (as the harm already occurred), it is possible that acknowledgement could aid in
recovery from the harm (Rudert et al., 2017).

White bystanders acknowledging or confronting discrimination. Some studies
indicated that a dominant group member who acknowledges a discriminatory act may be
more beneficial to the target than a nondominant group member who shares the
threatened identity. In one study, women were asked sexist questions in a bogus job
interview, and afterwards a man (or a woman) suggested that the questions were sexist
(Cihangir et al., 2014). When the sexism was acknowledged by a man, the women
reported less self-stereotyping, less self-handicapping, and were more likely to file a
complaint than when acknowledged by women (Cihangir et al., 2014).

Another set of studies examined how imagining confrontation affected racial
discrimination victims (Hildebrand et al., 2020). Chinese-American women read a
scenario where a White woman makes a racist statement (vs. does not) about Asian

women and is confronted by a White woman, Black woman, or a fellow Chinese-
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American woman. Interestingly, when compared to confrontation from a Chinese-
American woman or Black woman, identity safety was lower than in the no racist
comment conditions. But when the White woman confronted the other White woman on
her racism, the Chinese-American women did not report different levels of identity safety
compared to when no comment was made, indicating the confrontation led to identity
safety levels similar to those as if no racist comment was made (Hildebrand et al., 2020).
This study provides further evidence that confrontation from the dominant group may be
a stronger identity safety trigger cue than from a nondominant group.

A follow-up study indicated that when women imagined experiencing gender
discrimination, confrontation (vs. none) from a man led to greater identity safety only
when the confrontation was affirmed by others in the group (Hildebrand et al., 2020).
Furthermore, when Black women imagined experiencing racial discrimination, when the
confrontation from a White man was affirmed by the group they again reported higher
identity safety than when no confrontation occurred (Hildebrand et al., 2020). This series
of studies especially indicates that when allies are witness to discrimination, affirmation
and acknowledgment/confrontation of the discrimination are key actions to provide
identity-safety in the moment. However, it remains unclear how this may affect the
downstream negative health impacts of discrimination.

Acknowledgment of discrimination in Cyberball. The reviewed research
indicates that: a) allyship is based primarily in acknowledgment of the experience of
racism and informed action, b) allyship can signal identity safety to nondominant targets
of discrimination, and c) active strategies to deal with discrimination in the moment are

desired by nondominant targets of discrimination. Within Cyberball, a key factor of the
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game is that the other “players” are not real, and are “disconnected” from the participant
after the game is over. However, it is still possible that the acknowledgment can occur by
naming the problem (racism), discussing what occurred (the participant was excluded),
affirming the participant’s reality, and committing to action (Fleming & Welburn, 2010).

Because affirmation of the experience of racism is a critical component of
allyship, | argue that a person acknowledging the act of discrimination (i.e., having been
excluded in the game) affirms the victim’s experience. When acknowledging racism, a
White person confirms the target’s reality. Which can protect the individual’s well-being
by not attributing the negative treatment to their own personhood, but rather to the
perpetrator’s moral infraction (Barreto & Ellemers, 2015).

A second step to cuing allyship and subsequent identity safety is for the ally to
also illustrate informed action in response to the discrimination. Beyond
acknowledgment, the ally must: first apologize and illustrate accountability (as
applicable) to the target of discrimination (Brown, 2015), and second, commit to specific
actions that would divert a future similar act of discrimination (i.e., informed action;
Ostrove & Brown, 2018). In the context of Cyberball, this would first be exhibiting
accountability to the racial discrimination by apologizing and stating that discrimination
is not condoned in the study. The ally should also exhibit commitment to ensuring that
the action does not occur again. Thus, affirmation of the racist experience and informed
action should provide an allyship cue to the target of discrimination, and trigger identity

safety.
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Acknowledging Discrimination and Psychological and Physical Pain

The research on allyship and identity-safety has largely remained in the realm of
organizational social psychology, focusing on educational and workplace contexts.
Because discrimination is a key indicator for health, it stands to reason that mitigating
other negative psychological impacts of discrimination (e.g., self-handicapping; Cihangir
et al., 2014) could spill over into mitigating the negative mental and physical health
effects of discrimination. As mentioned previously, research tends to focus on ways non-
White people can act to mitigate racism’s negative effects (Brody et al., 2014; Kogan et
al., 2016; Stock et al., 2018). Limited research examines how factors at the social level of
analysis (e.g., from people outside the individual) can buffer the negative effects of racial
discrimination longitudinally.

For example, Black adolescents who reported high and stable levels of racial
discrimination in their teen years had worse allostatic load markers (e.g., cortisol, blood
pressure), but only if they reported low parental and peer emotional support (Brody et al.,
2014). Thus, emotional support provided by their community (a positive social factor)
acted as a buffer. There is also ample evidence that other social level factors such as
religiosity (Graham & Roemer, 2012) and racial socialization (Anderson & Stevenson,
2019) mitigate the relationship between discrimination and mental/physical health
(Gibbons et al., 2016; Gibbons & Stock, 2018; Lewis et al., 2015). Furthermore, there are
many studies that illustrate how social cues can act as identity signals to mitigate acute
pain perception (Eisenberger et al., 2011; Masten et al., 2011; Younger et al., 2010).

Conceptually, an ally signaling identity safety could be a positive social cue for a

target of racism, which could buffer negative psychological and physical impacts of
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racism. Perhaps limited research has explored the domain of allyship/social support in
acute periods of discrimination due to difficulty conceptualizing how that support would
manifest, or who would provide it. Given the vast research providing evidence of the
stress-buffering role of positive social support (Knoll et al., 2019), that pain perception is
influenced by environmental cues including the presence of a supportive individual
(Masten et al., 2011; Younger et al., 2010), and evidence about the role of allyship
reviewed above, it is plausible that allyship cues to identity safety could buffer the
negative effects of racial discrimination on acute mental distress (e.g., anger,

anxiety/depression, depletion in psychological needs) as well as pain.
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Chapter 3: Current Study and Hypotheses

The current study examined the acute effects of interpersonal discrimination and
acknowledgment of discrimination on psychological pain (i.e., negative affect and
perceived control) and physical pain sensitivity. | focused on these issues in a young
adult (age 18-30) population, as some evidence indicates that discrimination in young
adulthood is more psychologically painful (Greer & Spalding, 2017). Furthermore,
consistent with an Allostatic Load Model, understanding whether racial exclusion elicits
change in pain sensitivity may help us understand how these changes contribute to an
increase in hypersensitivity over time.

In my study, participants were randomly assigned to one of three conditions:
inclusion, exclusion with acknowledgment of racial discrimination, and exclusion with no
acknowledgment. After baseline pain sensitivity measurement, Black participants were
excluded (or included) by White players in Cyberball and had their racial exclusion
acknowledged (or not) by the White experimenter before completing a cold pressor task
to measure pain sensitivity. My dissertation focuses on the social factors (interpersonal
racism and interpersonal acknowledgment) that have immediate psychological and
physical health effects (Figure 1). The primary contribution of my study was to provide
experimental evidence about the effects of racial discrimination on pain sensitivity. A
second goal is to provide evidence about the role of acknowledgment (a positive social
interaction) in the health effects of racial discrimination.

As illustrated in path a of Figure 1, | expected that Black participants who were
excluded (vs. included) by White participants would report lower self-reported self-

control, and higher self-reported anger, depressive and anxiety symptoms. | also expected
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that Black participants who were excluded (vs. included) by White participants would
have higher pain sensitivity (i.e., lower tolerance, higher unpleasantness) after exclusion

compared to prior to exclusion (Figure 1 path b).

Figure 1
Conceptual model of the present study
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| also anticipated that the effect of racial exclusion on pain would be mediated by
lower self-reported self-control, and/or higher self-reported anger, depressive and anxiety
symptoms (c paths). Lastly, | expected that acknowledging discrimination would have an
attenuating impact on self-reported outcomes such that excluded participants whose
discrimination is acknowledged (vs. not) would have more psychological needs
satisfaction, and less anger, depressive symptoms, anxiety symptoms, and more perceived
control (d paths). I also compared participants whose discrimination was acknowledged

to participants who were included, to examine if the attenuating impact is comparable to
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experiencing no discrimination. Lastly, | examined whether acknowledgment attenuated
any effects of exclusion on pain sensitivity.

Additionally, I included measures of identity safety (Hildebrand et al., 2020) and
perceived racial discrimination (Goodwin et al., 2010) to examine whether the groups

differed in these outcomes.
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Chapter 4: Method

All methods, measures, and procedures (including recruitment materials and
procedures) were approved by the George Washington University IRB (NCR#224125).
Methods were also preregistered on Open Science Framework (AuBuchon, 2022)
Participants
Inclusion/Exclusion Criteria

Interested participants screened through a Qualtrics survey. To qualify,
participants self-reported they were age 18-30 and identified as Black/African American.
Initially, | restricted participation to those who identified as solely as Black/African
American. However, we modified our recruitment to include mixed -race people as long
as they indicated “yes” when asked if they primarily identify as Black/A frican-American.
Though Black participants’ racism experiences may qualitatively differ in the “real
world” based on skin tone (i.e., colorism) and ethnic background, we made clear the
study was recruiting Black young adults to make Black racial identity salient, and all
participants experienced the same form of racial exclusion (or inclusion) through
Cyberball. Secondly, and more practically, this helped speed recruitment. Participants
who were initially screened-out due to mixed-race identity were invited to re-screen after
we changed inclusion criteria.

Consistent with past cold pressor studies, participants were excluded if they had
current chronic pain (Burnett et al., 2017; Vigil et al., 2014; Zhang et al., 2021). |
provided a definition for persistent pain — pain that is different from normal that
continues, without stopping, for longer than would be expected; and recurrent pain — pain

that is different from normal that occurs in distinct episodes meaning it may resolve for a
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small period of time, but then re-emerge again (Aziz et al., 2015; Stanton et al., 2010).
Participants were excluded if they reported persistent pain in any area of the body in the
last 30 days, and if they had recurrent pain they had to indicate that they could refrain
from taking their pain medication to participate. | also excluded participants if they had
any known heart or circulation issues, diabetes, or if they were currently pregnant (Brown
et al., 2003; Canaipa et al., 2017; da Silva et al., 2016; Mitchell et al., 2004; Vigil et al.,
2014; Zhang et al., 2021). Lastly, participants were excluded if they had any open
sores/cuts or frostbite on their non-dominant hand (Vigil et al., 2014; Zhang et al., 2021).
For participants who reported open sores/cuts, we allowed them to re-screen when the
sore/cut resolved.
Recruitment

| recruited participants from October 2022 until January 2023 for a study about
mental visualization and pain. Recruitment materials noted that the study is about
“mental visualization,” pain perception, and health equity. | specified that the study
involves pain measurement by putting the hand in cold water, however they were not told
that the study was about racism. Recruitment materials emphasized that | was interested
in the role of mental visualization and virtual social interactions in affecting pain
perception, particularly among Black/African-American populations who are traditionally
under-researched in pain research.

Participants were recruited through three primary methods. The study was posted
on the George Washington University Psychological and Brain Sciences Department
participant pool. Undergraduate students enrolled in a psychology course could sign up

through the online experiment management system and participate in exchange for course
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credit. | also recruited participants from outside of the university using social media,
word of mouth, advertisements on websites where people search for research studies
(e.g., Craigslist, Research Match). In addition, | contacted relevant organizations within
and outside of the university. Flyers were posted around the DC metro area, on social
media pages relevant to Black DC residents, and distributed through organizational email
listservs. Participants were compensated either with class credit, or if they could not
participate for credit they were paid $20-$30. Incentives were increased from $20 to $30
to speed recruitment, which was effective.
Cover Story

During the lab visit, the experimenter explained the following cover story (see
Appendix B for full script):

“In this study, we are interested in how virtual social experiences affect people’s
thoughts, emotions, and pain perception. With the changing landscape of social
interactions through the Internet, gaming, and other social environments, scientists are
becoming increasingly interested in the role of virtual social interactions in health. Some
people believe that the way people visualize in a simple virtual environment can affect
our experiences in the non-virtual world.

As a part of this study, you will put your hand in very cold water that is just above
freezing temperature. This water will be painful, but it will not physically harm you. This
study involves first doing one session with the cold water, then answering survey
questions. Afterwards, you will participate in a mental visualization task online with
other people age 18-30 who qualify for the study in the D.C. area. This task simulates
playing ball in the park. As a part of this task, we will take a photo of you, which will be
seen by the three other people who are participating at other locations in the D.C. area.
You will “play catch” with the other players who you are connected to over the internet,
and we are interested in how this experience will influence your thoughts, feelings, and
pain perception. Then, you will place your hand in cold water one more time, so you will
do the cold water task twice.”

Procedure
The following procedure was piloted and adapted with feedback from 29 Black

participants ages 18-30 in the DC area; 19 participated in a pilot of the Cyberball and
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cold pressor task and 10 participated in a pilot of Cyberball and acknowledgment. |
rigorously trained all experimenters on the script, especially the cold pressor and
acknowledgment. All experimenters at minimum trained with a non-participant four
times, including once with a Black research assistant. When they proceeded to run
participants, | was present to oversee at least one — though sometimes two or three —
participant(s).

Interested participants contacted the lab through email or phone at which point
they were emailed an individualized link to participate in a pre-screening through
Quialtrics to verify eligibility. The pre-screen survey included information about their
race/ethnicity, inclusion/exclusion criteria, and other demographics (see Appendix C).
Participants were randomly assigned prior to arrival through Qualtrics to one of three
conditions: inclusion, exclusion with no acknowledgment, and exclusion with
acknowledgment. Random assignment was stratified so that men and women were
equally allocated in the three experimental groups.

Study flow and timing for qualified participants is illustrated in Figure 2, and the
full study script is in Appendix B. Upon arrival, participants confirmed their eligibility
and provided informed consent. Afterwards, the experimenter took a photo of the
participant — explaining that this would aid in the visualization task. We instructed the
participants that though they would see the other players’ photos, the participants would
not see their own because in real life one does not see one’s own face. The experimenter
left so the participant could answer pretest self-report measures while the experimenter

“uploads the photo to the server.”
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After the participant completed the pretest self-report measures, the experimenter
guided the participant through the baseline cold pressor task. Then, the experimenter left
the room to “check that the other participants at the other locations are ready.” Upon
returning, they instructed the participant to proceed to the “mental visualization task”
(Cyberball) where they were included or excluded. Afterwards, participants answered
manipulation check items before notifying the experimenter that they had finished the
visualization task. The experimenter returned to tell the participant they needed to “check

to ensure the data from the visualization task were recorded” and left the room briefly.

Figure 2
Study flow of participants upon arrival
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At this point, the experimenter either acknowledged or did not acknowledge that
the participant was excluded; included participants had the same script as the no
acknowledgment condition. Afterwards, the experimenter told the participant that since
their data were recorded, they can proceed with the next part of the study. The participant
completed the cold pressor task again for post-manipulation pain sensitivity. They then
completed self-report questions in a follow-up survey, and alerted the researcher when
they completed the study. At which point, the experimenter fully debriefed and

compensated the participant.
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Experimenter ldentity

Experimenters were White as this was relevant to my research questions about
White (assumed) allyship in mitigating anti-Black racial discrimination’s impacts. Seven
trained experimenters (six women, one man) identified as White; one man who identified
as White-Hispanic and “White assumed” — his lived experience is that his identity was
assumed as White (Bueno-Hansen & Montes, 2019).

The role of the experimenter’s gender was also important, as experimenter gender
can affect a participants’ pain sensitivity in the cold pressor task. One cold pressor study
illustrated that when women guided men through a cold pressor task, the men had
significantly lower pain thresholds than when run by an experimenter who was a man;
women run by experimenters who were men (vs. women) experimenters also had higher
thresholds (Vigil et al., 2014). Given that gender of the experimenter could play a role in
pain measurement, and particularly given that gender of the experimenter could also
introduce gendered (in addition to the racial) power dynamics of the study, to minimize
error, experimenters were gender-matched based on the participants’ and experimenters’
reported gender identity (Fabian et al., 2011). Though the binary vs. non-binary power
dynamic was still present, women and non-binary/gender nonconforming people are also
subjected to gender marginalization (American Civil Liberties Union, 2022). Thus, for
the purposes of this study the non-binary/gender nonconforming participant was matched
with a woman experimenter.

Cold Pressor Task
There were two basins of water (see Figure 3): a warm water (baseline) basin and

a cold water (pain induction) basin. The baseline water was maintained at a temperature
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of approximately 36° +/- 1° Celsius (98° Fahrenheit), or approximately body temperature
(Andrews et al., 2011; Burnett et al., 2017a; da Silva et al., 2016). The water was warmed
using an aquarium heater to ensure a stable temperature (water temperature T1 M =
36.17,SD =1.61, T2 M =35.91, SD = 1.38).

The baseline water ensured that the participant’s hand was at least 36° Celsius
(Mitchell et al., 2004). The pain induction basin was filled with water that is 1° +/- 1°
Celsius or just above freezing temperature (water temperature T1 M =1.02, SD = 0.60,
T2 M =1.14, SD = 0.65; Levine et al., 1993; Mitchell et al., 2004; Yu et al., 2018). A
review of cold pressor studies illustrated that a variety of temperatures have been used for
the cold pressor task in the peer-reviewed literature (from 0° to as high as 7°; Mitchell et
al., 2004). The proposed study’s temperature was chosen as this is the temperature with
the lowest pain tolerance and it was used in a recent study examining the impact of

exclusion on pain perception (Yu et al., 2018).

Figure 3
Image of the cold pressor task set-up.

Lin
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The pain induction water was in one basin separated into two areas (Mitchell et
al., 2004; Yu et al., 2018). In one area, the water was chilled using ice and ice packs with
a water circulator to push the water from the chilling area to the induction area. The pain
induction area had no ice or ice packs and only circulating chilled water to prevent real
pain sensation distortion from the hand being in contact with ice or ice packs (da Silva et
al., 2016). Water circulation is important to prevent the water around the hand from
warming and to provide a consistent water temperature for pain induction (Mitchell et al.,
2004).

Steps for the cold pressor task are portrayed in Figure 4. Measurement of pain
sensitivity was measured twice with the participants’ non-dominant hand (the hand they
do not use for usual tasks such as writing): once prior to Cyberball, and once post-
Cyberball, consistent with past cold pressor studies (Andrews et al., 2011; Burnett et al.,
2017b; da Silva et al., 2016; Frias & Shaver, 2014; Hsieh et al., 2010; Vigil et al., 2014;
Yu et al., 2018; Zhang et al., 2021).

First, participants placed their nondominant hand in the warm water basin,
submerged up to the wrist, while grasping a submergible Fisher scientific thermometer
(catalog # 13-201-640). Once the thermometer read 36° (hand temperature T1 M = 36.29,
SD =6.27, T2 M = 38.07, SD = 19.46), or 3 minutes passed, the participant placed the
thermometer on the counter and put their hand in the pain induction water with their
fingers spread, submerged to the wrist bone. As their hand touched the water, the
experimenter started a stopwatch. Participants raised their unsubmerged hand when they
had the first sensation that they would call pain in any part of the hand that was

submerged as a measure of pain threshold (measured in seconds). The participant left
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their hand in the water until the pain was no longer tolerable; the time it took for the
participant to withdraw their hand was the measure of pain tolerance (in seconds).

Afterwards, the participants indicated their pain unpleasantness on the computer.

Figure 4
Cold pressor protocol flow chart
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grasping hand 1 circulating their unsubmerged participant could no their pam

thermometer until water hand when they longer tolerate the experience on the
hand is 36°Cor 3 experienced pain water, they removed computer (NRS,
minutes passed their hand VAS, MPQ-SF)

Acknowledgment Manipulation

The acknowledgment script (Appendix B) was tested and adapted with feedback
from 10 Black participants age 18-30 (7 women, 3 men) in the DC area. The
acknowledgment was written based on the allyship literature (Barreto & Ellemers, 2015;
Brown, 2015; Brown & Ostrove, 2013), based on pilot feedback from Black participants,
and based on conversations with some of my Black friends and colleagues. After the
Cyberball game was over, participants answered brief manipulation checks about their
inclusion/exclusion and attribution of their treatment in the game to different identity
characteristics (e.g., age, gender, race/ethnicity). The computer instructed participants:
“Thank you! You have completed the mental visualization. Please notify the
experimenter so that they may verify that your data have been recorded.” After the
experimenter was alerted by the participant, the experimenter left briefly to “verify that
the data were recorded.” When the experimenter returned, they confirmed that the data
were recorded. In the inclusion and exclusion/no acknowledgment procedure, the

experimenter then moved to the next part of the study.
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In conversations with pilot participants, they relayed that it is important to allow
the target of the exclusion to first speak for themselves about the situation. Thus, the
experimenter returned and asked whether they only received the ball once at the
beginning of the game and then not again. The participant affirmed that they only
received the ball once, and the experimenter asked why the participant thought this was
the case. The experimenter then conversed with the participant until they attributed it to
racism.

After the participant attributed the exclusion to racism, the experimenter
colloquially stated “That is so messed up that they excluded you in the task. And
honestly, I would say it was racist.” This provided affirmation of the participants
experience.

“This shouldn’t have happened, and I’m really sorry it did.” An apology on
behalf of the White experimenter, a person in power/control of the experiment.

“We need to make sure that other Black participants don’t experience this. [’'m
going to make a note and talk to the primary investigators of the study to figure out how
we can make sure that this won't happen to other people.” This served as a plan of action
on behalf of the experimenter, illustrating their commitment to change the circumstances
that led to the participant’s experience.

The experimenter paused to give the participant time to respond, before asking if
there was anything the experimenter could do for the participant now or in the future.
Pilot participants indicated the importance of purposefully asking participants for
feedback/their thoughts in order to illustrate the agency they had in the situation. The

experimenter then continued with the study.
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The experimenters took notes immediately after the acknowledgment.
Experimenters indicated at what point the participant attributed their exclusion to race:
before the experimenter said anything, immediately after the experimenter asked, after
the experimenter asked if there was any other reason, after mentioning that all the other
players were White, or never thought it was due to race. Experimenters also provided
manipulation checks ensuring each aspect of the acknowledgment was included:
affirmation, apology, plan of action, and allowing the participant agency to respond.
Measures

Where possible, self-reported outcomes were measured with scales from PhenX, a
catalogue of measures designed to increase cross-study consistency (Cox et al., 2021).
All primary measures are in Appendix C. Affective and psychological needs satisfaction
measures were counterbalanced.

Screening and Demographic Measures

Demographics. Participants indicated whether they identified as Black or
African-American, their specific race/ethnicity (Asian, Black/African-American,
Hispanic or Latinx, Native American/Indigenous American, White (non-Hispanic),
Pacific Islander, or other; select all that apply), gender identity (cisgender Man, cisgender
Woman, Trans*, or prefer to indicate), sex assigned at birth (Male, Female, Interxex, or
none of the above), level of education (some high school, vocational school, some
college, associate’s degree, Bachelor’s degree, or graduate degree), sexual identity
(heterosexual, bisexual, gay/lesbian, asexual, pansexual, polysexual, or other), nationality
(born in the U.S. yes or no), and their family’s income level (poor, working class, lower

middle class, middle class, upper middle class, or wealthy).
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In addition, we collected participants’ baseline levels of pain using the Brief Pain
Inventory (Cleeland, 1991). Participants’ responses to four pain ratings were averaged (a
= .75); participants rated their pain at its worst, least, and average in the last 24 hours, as
well as their current pain from 0 = no pain to 10 = pain as bad as you can imagine.

Cold Pressor Measures

Past exclusion studies utilized the cold pressor task as a measure of pain
tolerance, threshold, and unpleasantness (e.g., see Canaipa et al., 2017; Frias & Shaver,
2014; Yu et al., 2018; Zhang et al., 2021). All cold pressor measures were measured at
Time 1 (T1) and Time 2 (T2). Pain threshold was measured as the time (in seconds) at
which the participant experiences the first sensation they call “pain” on any part of the
underwater hand. Pain tolerance was the time (in seconds) at which the participant pulled
their hand out of the cold water. For each measure, a change score was computed to
illustrate how participants’ tolerance and threshold differed after the Cyberball task by
subtracting T1 measures from T2 measures.

Pain unpleasantness was measured with the Numerical Rating Scale (NRS), a
scale commonly used with the cold pressor task. The NRS rates the participants’ overall
pain during the cold pressor task on a scale in single point increments from 0 = no pain to
10 = pain as bad as you can imagine (Hartrick et al., 2003), and has been used with cold
pressor studies (Brown et al., 2003; Hsieh et al., 2010; Riva et al., 2011; Vigil et al.,
2014; Zhang et al., 2021). A change score was computed subtracting T1 NRS score from
T2 NRS score.

As a measure of affective pain unpleasantness, participants completed the Short-

Form McGill Pain Questionnaire (Dworkin et al., 2009; Melzack, 1987) after the final
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cold pressor task. The SF-MPQ has been utilized with the cold pressor task in past studies
as well (Mitchell et al., 2004; Riva et al., 2011). Participants responded to the subscale of
affective pain (4 items; e.qg., tiring-exhausting, sickening, fearful, and punishing-cruel; T1
a = .68, T2 a = .80). Again, a change score was computed such that T1 scores were
subtracted from T2 scores.

Self-Report Measures

Pre-Cold Pressor Measures

Manipulation Checks. Immediately following Cyberball, participants were asked
about the mental visualization task, purportedly to help us gather information about how
to make the task better for future participants. Participants indicated how excluded (1 =
Totally included to 7 = Totally excluded) and rejected (1 = Totally accepted to 7 = Totally
rejected) they felt during the task (averaged into perceived exclusion; r = .86). Then,
participants indicated what the reason(s) for their treatment in the mental visualization
task was (select all that apply; age, gender, political beliefs, race/ethnicity, other), and
what they believed the primary reason for their inclusion or exclusion was.

Depressive, anxious, and angry affect. The PROMIS-SF scales measured
participants’ depressive (e.g., sad, helpless, depressed; @ =.90) anxious (e.g., fearful,
worried, uneasy, nervous; a =.82), and angry (e.g., annoyed, angry, irritated; a = .88)
affect immediately following Cyberball (Pilkonis et al., 2011).

Needs-threat scale. Past experimental studies on discrimination utilized the
Needs-Threat Scale measure of perceived control to illustrate the acute depletion in this
psychological need (Zadro et al., 2004). Thus, | utilized the perceived control subscale of

the Needs-Threat Scale comprised of five items, averaged (e.g., “I feel I had the ability to
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control the task”; a =.63), immediately following Cyberball. Participants also answered

the other Needs-Threat subscales of belongingness (5 items e.g., “I felt like I belonged to
the group; a = .83), self-esteem (5 items; a = .75), and meaningful existence (5 items; a
=.78).

Post-Cold Pressor Measures

At the end of the study, participants responded to a question about the amount of
effort they put into the cold pressor task. They indicated the degree to which “they were
trying to ‘beat’ their previous time” from 1 = Strongly Disagree to 5 = Strongly Agree.

Reported racism. | included an additional measure of reported racism at the end
of the survey based on previous Cyberball discrimination studies (Goodwin et al., 2010;
Stock et al., 2011). This measure assessed the degree to which the participant themselves,
at the end of the study, attributed racism as the cause for their exclusion and/or inclusion
in Cyberball. At the end of the survey, participants responded to three items: to what
extent they believed they were treated the way they were because of their race, to what
extent they felt they were discriminated against because of their race, and to what extent
they believed the other players discriminated against them because of race (1 = not at all
to 5 = extremely; a = .85).

Identity safety. A subscale of items from the identity safety scale (Hildebrand et
al., 2020) were included to examine participants’ identity safety in relation to the
experimenter. The questions were modified to indicate how comfortable and alienated
(reverse-scored) participants felt by the experimenter, how much participants felt
respected by the experimenter, and how much they felt they could trust the experimenter

(1 = strongly disagree to 5 = strongly agree « = .61).
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Suspicion. At the end of the questionnaire, participants responded to two
questions probing suspicion: “What did you think this study is about?”” and “What did
you think of the other players?” Two coders analyzed each participants’ responses to
indicate whether their response “did not think the players were real” and “thought the
study was related to racism/exclusion.” Responses were summed to indicate pre-debrief
suspicion.

Suspicion was also assessed by the experimenters prior to and during debrief. The
experimenter asked what the participant thought the study was about, what they thought
of the other participants, and finally whether they thought the other participants were
participating at the same time as them. After debriefing, the experimenter indicated
whether the participant: a) did not think the players were real, b) thought the study was
related to racism or exclusion, c) (when applicable) thought the acknowledgment was not
genuine/thought the acknowledgment was a part of the study and d) whether the
participant thought the study was about racism/exclusion and pain (i.e., guessed the
hypothesis). All experimenters indicated the participants’ suspicion on a 3-point scale (0
= participant did not express this at all, 1 = participant expressed this after full debrief, 2
= participant expressed this prior to full debrief). Two experimenters did not answer
these questions, and thus suspicion could not be recorded for these two participants.
Experimenters’ responses to the questions were summed to indicate their experimenter-

recorded suspicion.
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Chapter 5: Data Analysis

Power Analysis

An a priori power analysis in G*power indicated that a sample size of 159 would
be sufficient to find a medium-sized omnibus effect f = 0.25, 1-f = .80, a.=.05. To test
my mediation hypotheses, | required a sample size of 162 to be sufficiently (.80) powered
to detect medium mediation pathways (Fritz & MacKinnon, 2003). My goal was to
recruit 180 participants (60 per condition). Due to an unexpected event that occurred
outside of study participation, | chose to stop data collection and only included
participants who had participated up to that point in the study. The IRB determined |
could include the 92 participants who had already completed study procedures in the data
analyses. | did not pursue re-starting data collection. A post-hoc power analysis, however
indicated that | was sufficiently (and potentially over-) powered to detect the large effect
sizes for psychological needs satisfaction 1-f =0.94, o= .05, f = .40, but underpowered
to detect the pain effects 1-f = 0.63, a = .05, f = .09, or to detect mediation (Fritz &
MacKinnon, 2003). This is therefore an underpowered sample to fully test the model |
proposed in Figure 1. However, the sample is a comparable sample size to other
Cyberball and pain studies (Nanavaty et al., 2023; Pieritz et al., 2017; Yu et al., 2018).
Participant Removal from Analyses

It is imperative to not only determine whether an observation is an outlier (i.e.,
numerically distant from the sample) but also whether it is influential (i.e., exerts undue
influence on the slope or intercept of the best fitting line (Cook, 1977), as omitting non-
influential outliers are unlikely to make a model better fitting (Dhakal, 2017). Thus, for

all analyses I calculated a Cooks’ Distance to find the potential outlier’s percentile value
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using the F-distribution. I used a critical F-value consistent with F(p, n — p) with an alpha
of .50, where p is the number of parameters in the model. If the Cooks’ Distance
exceeded this critical value, | determined that this observation was an influential outlier,
and excluded it from the analysis (Glen, 2016). However, | did not identify any
influential outliers.

A-priori, | planned to remove participants from analysis if the participant reached
the 3-minute threshold (da Silva et al., 2016). Given the power issues presented by
attaining only half of the required sample, | elected to include these participants and not
exclude participants based on suspicion (Carter-Sowell et al., 2008; lannone et al., 2014).
Thus, these results demonstrate the most conservative test of my hypotheses as generally
suspicious participants are removed for fear their effects would be weaker than
participants who are not suspicious.

Preliminary Analyses

All analyses were conducted in SPSS v28. | calculated descriptive statistics or
frequencies for all demographic and study variables, and bivariate correlations. | tested
the assumption of homoscedasticity (equality of variances) using Levene’s Test, which
tests the alternative hypothesis that the residuals vary equally between the experimental
groups (Glen, 2021). If p > .05 we can assume the residuals’ variances are equal. In cases
where these assumptions were violated, I ran the analyses using HC3 robust standard
errors (Hayes & Cai, 2007; Judkins & Porter, 2016). Because robust standard errors are
utilized with b-values and not mean differences, | report the in-text p-values and 95% Cls
for the b-values and not the mean differences when HC3 robust standard errors were

utilized.
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Missing data. Two participants of the analytic sample of 92 did not have all of
their post-Cyberball data collected due to experimenter error; however | included them in
the analyses when their data were measured. One participant did not answer income
level, which was a significant correlate and covariate of interest. In the interests of
retaining the largest sample size, the participant’s income level was entered as the mean
(mean imputation) to retain their data for the analyses. Analyses run with and without this
participant did not change the statistical significance of the findings.

Balance Tests

Analyses of CoVariances (ANCOV As) examined whether baseline self-reported
pain sensitivity, baseline pain, age, or reported income differed by condition. I also
utilized a Chi-Square test to determine whether gender distribution, nationality (U.S. born
vs. not), and LGBTQ+ status differed by condition. | expected that randomization would
ensure these factors would not differ significantly by condition.

Hypothesis Testing

All analyses controlled for participants’ gender to account for gender differences
in pain tolerance (da Silva et al., 2016; Frias & Shaver, 2014; Mitchell et al., 2004). 1 also
controlled for participants’ income level because this correlated with outcomes of interest
(Table 2). I report two-tailed p-values, however, because my hypotheses are one-tailed
and | am underpowered to detect significant smaller effects, | also report marginally
significant (p < .10) findings.

GLM in SPSS automatically compares groups’ adjusted means in pairwise
comparisons. However, in the one case where | needed to use HC3 robust standard errors,

| needed to examine adjusted p-values which are illustrated in parameter estimates. In this
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case, the GLM ANCOVAs used three different dummy codes of condition to examine the
direct effects of conditions on my dependent variables: 1) to compare inclusion to both
exclusion conditions; X1 0 = inclusion 1 = exclusion with no acknowledgment, 2 =
exclusion with acknowledgment 2) X2 to compare exclusion with no acknowledgment to
exclusion with acknowledgment; 0 = exclusion no acknowledgment, 1 = exclusion with
acknowledgment, 2 = inclusion. Thus, | ran two GLM models as follows for each of my
dependent variables:
1. Y =b0 + b1(X1) +e
2. Y =b0 +bl(X2) +e

To examine my mediation hypotheses, I utilized Hayes’ Process MACRO for

SPSS (Model 4).
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Chapter 6: Results

Participants

A total of 388 people contacted the team to be screened in the study, 273 of whom
(70.36%) completed the screening survey. Of these participants, 161 (58.97%) qualified
for participation. Five (3.11%) of these participants declined participation after
qualifying, 93 (57.76%) participated, and one participant’s data was removed from
analyses at the experimenter’s discretion.

Of the 112 who did not qualify: eight (7.14%) did not identify as Black/African-
American, 15 (13.39%) were mixed-race and screened out prior to altering our inclusion
criteria (see inclusion/exclusion criteria section), and 20 (17.86%) were screened out due
to age. Sixteen were screened out because of contraindications for the cold pressor task:
five (4.46%) reported circulatory issues, two (1.79%) reported diabetes, three (2.68%)
reported known heart issues, and six (5.36%) had open sores or cuts on their
nondominant hand. A plurality (n = 45; 40.18%) of participants was screened out due to
pre-existing pain, and eight (7.14%) were screened out because they reported taking pain
relieving medications though they did not report disqualifying pain.

Demographics

The final example was 92 participants (inclusion n = 30, exclusion n = 30,
exclusion with acknowledgment n = 32). Sample demographics overall and split by
gender are in Table 1. The sample was young (M = 19.37, SD = 1.67) and a majority
identified as women (n = 71; 77.17%) with one participant identifying as non-binary
(1.09%). A majority (88.00%) of participants solely identified their racial/ethnic identity

as “Black/African-American,” and just under a fifth (19.60%) identified as a sexual
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Table 1
Demographics

Overall Men Women/Nonbinary
N (%) N (%) N (%)
N=92 n=20 n=72
Race
Black 81 (88.04%) 19 (95.0%) 62 (86.11%)
Black/Asian or Pl 1 (1.09%) - 1 (1.39%)
Black/Hispanic or Latinx 5 (5.43%) - 5 (6.94%)
Black/Indigenous 1 (1.09%) - 1 (1.39%)
Black/White 3 (3.26%) - 3 (4.17%)
Black/White/Hispanic/Latinx 1 (1.09%) 1 (5.00%) -
Sexual Identity
Heterosexual 74 (80.43%) 18 (90.00%) 56 (77.78%)
Other 18 (19.57%) 2 (10.00%) 16 (22.22%)
Born in the US
Yes 82 (89.13%) 18 (10.00%) 64 (88.89%)
No 10 (10.87%) 2 (90.00%) 8 (11.11%)
Family Income*
Poor 2 (2.17%) 1 (5.00%) 1 (1.39%)
Working Class 12 (13.04%) 5 (25.00%) 7 (9.72%)
Lower Middle 15 (16.30%) 3 (15.00%) 12 (16.67%)
Middle 46 (50.00%) 8 (40.00%) 38 (52.78%)
Upper Middle 15 (16.30%) 3 (15.00%) 12 (16.67%)
Wealthy 2 (2.17%) - 2 (2.78%)
Education Level
Some high school 1 (1.09%) - 1 (1.39%)
High school or GED 36 (39.13%) 9 (45.00%) 27 (37.50%)
Some college 48 (52.17%) 8 (40.00%) 40 (55.56%)
Associate’s degree 4 (4.35%) 1 (5.00%) 3 (4.17%)
Bachelor’s Degree 3 (3.26%) 2 (10.00%) 1 (1.39%)

Work Status
Student
Working now
Working Student
Unemployed Student
Recurrent Pain
Yes
No

66 (71.74%)
2 (2.17%)
21 (22.83%)
3 (3.26%)

12 (13.04%)
80 (86.96%)

16 (80.00%)

3 (15.00%)
1 (5.00%)

20 (100.00%)

50 (69.44%)
2 (2.78%)
18 (25.00%)
2 (2.78%)

12 (16.67%)
60 (44.44%)

Note. Demographics for participants overall and split by self-reported gender identity.

*one woman did not answer
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minority. A majority reported being born in the U.S. (80.40%); those not born in the U.S.
reported living here on average 13.00 years (SD = 4.34). In addition, a plurality identified
their household income level as “middle class™ (48.9%) and the vast majority were
currently students (97.8%). Participants reported very low levels of current pain (M =
0.68, SD = 0.80), though at screening 12 (13.04%) reported recurrent pain that did not
disqualify them from participation. In free-response, participants reported this pain was
primarily in the back (n = 4), hips/knees (n = 3), or migraine/headache related (n = 5).
Descriptive Statistics and Correlations

Means, standard deviations, and correlations for all study variables are reported in
Table 2. Gender significantly positively correlated with change in threshold, indicating
that women increased their threshold more than men at T2. Gender also significantly
negatively correlated with the psychological need for self-esteem. Participants’ baseline
pain significantly positively correlated with anger, and income significantly negatively
related to participants reported level of racism in Cyberball.

In general, participants were suspicious. In their free-response answers at the end
of the survey, most participants reported pre-debrief suspicion (59.80%). Thus, most
indicated either that they believed the study was about racism/racial exclusion, and/or
that they did not believe the other players were real. Experimenter-reported post-debrief
suspicion was higher — with 72.8% reporting some degree of suspicion. However,
suspicion (pre-debrief participant-reported or post-debrief experimenter-reported) did not
correlate on the bivariate level with any of my variable of interest and thus were not

included as covariates in analyses. Participants’ reports that they were trying to ‘beat’
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Table 2

Correlations and raw descriptive statistics for study variables

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1. Age -
2. Gender | -.17 -
3.LGB -01 .13 -
4.US-brn | -.14 -02 .17 -
5.Income | -.24 .20 .11 .01 -
6. Pain .03 .20 .22 .03 -.46 -
7. BPI -07 -02 .10 .16 .04 -02 -
8.Pre-Sus | -.01 -.12 .03 .09 .02 .04 .18 -
9.Pst-Sus | -.02 -.13 .00 .11 .02 .02 .09 .53 -
10.Comp| 01 -08 .01 -10 ~-01 .02 -09 .01 -10 -
11.Belng| .03 -18 .08 -20 .03 .02 -14 -03 -02 -.06 -
12. ME 11 -13 .05 -07 -01 .03 -12 -01 -03 .13 .78 -
13. SE 12 -24 -06 -15 .01 .01 -08 -10 -05 -19 58 .64" -
14.Cntrl | -.03 -14 -10 -14 .15 .15 .01 -15 -17 -08 .54 49 58" -
15. Dep -12 .03 .01 .09 .02 02 .18 .01 -10 -08 -23 -28 -30° -21 -
16. Anx -13 05 .08 .10 -05 -0 .10 -05 -12 -05 -21 -24 -28 -31° .76" -
17.Anger| -.05 .03 .06 .14 .01 01 .18 .03 .04 .00 -25 -27° -31© -21 72" 58" -
18. Tol .03 .16 -06 .12 -09 -09 -19 -13 -18 .24 -07 12 .02 A5 -09 -04 -15 -
19. Thrsh | -.04 22 02 .14 -09 -09 .00 -14 -10 .25 -08 .08 -.00 12 -01 -02 .06 .65 -
20. AffPn| .09 -03 .15 .06 .03 .01 -16 .14 14 -06 .11 15 .03 -14 -06 -01 .01 -01 -.09 -
21.ldsaf | .10 -06 .16 .12 -07 -07 .02 .09 .12 .10 -05 -03 -26 -06 -06 -07 .08 -05 -00 .227 -
22.Discr. | -.05 .11 -05 .18 -29 .03 .11 .03 .00 -08 -58" -50" -40" -.40" .31 .29 .36 .07 A8  -19 -.04 -
23. Exc. -18 .03 -16 .11 .02 02 .11 15 .08 .19 -77" -71™ -53™ -45" 21° 13 21" .03 .04 -15 -07 577 -
M 197 .78 .20 .89 371 .13 0.68 0.78 0.47 333 184 237 249 185 134 147 133 -2.75 -17 -4.03 459 3.23 5.48
SD 164 .41 40 31 103 .34 080 075 038 138 0.72 079 074 064 064 059 064 2402 748 461 0.48 1.10 1.40

Note. Correlations in bold are significantat p <.05 level, "p<.01, *"p <.001. AffPn = Affective Pain; Ang = Angry affect; Anx = Anxious Affect; Belng = Belonging; BPI = Brief Pain Index;
Cntrl = Control; Dep = Depressive Affect; Discr = reported discrimination; Gender 0 =man 1 =woman/nonbinary ; IdSaf = Identity Safety; LGB 0 = not LGB identifying 1 = LGB identifying;
ME = Meaningful Existence; Pain 0 = no reported pain 1 =reported pain; Pre-Sus = pre-debrief suspicion; Pst-Sus = post-debrief suspicion; SE = Self-Esteem; Thrsh = Cold Pressor Pain
Threshold; Tol = Cold Pressor Pain Tolerance; US-brn =born in the U.S., 0 =no 1 =yes.



their previous cold pressor time did significantly positively correlate with changes in pain
tolerance and threshold.

Correlations illustrated that participants’ perceived exclusion in the task
significantly and positively correlated with participants’ perceptions of racial
discrimination. Both perceived exclusion and perceived racial discrimination
significantly negatively correlated with all needs-threat measures. Furthermore, both
measures significantly positively correlated with depressive affect and anger. However,
only reported levels of racial discrimination significantly positively correlated with
anxious affect. On a bivariate level, neither perceived exclusion nor perceived racial
discrimination significantly correlated with pain measures.

Pain

The average participant reported lower tolerance and lower threshold at T2 vs. T1,
though these differences were not significant. Paired samples t-tests (Table 3) found that
participants’ T2 threshold and tolerance were not significantly lower than T1. However,
supporting the idea that cold pressor pain severity decreases over time, participants did

have significantly lower affective pain at T2 compared to T1 (p < .001).

Table 3
Within-subjects t-tests for T1 and T2 pain outcomes
T1 T2
M SD M SD 95% ClI t p
Threshold” 1711 2149 1694 21.79 [-1.73,1.39] -0.22 .828
Tolerance~ 3757 3466 34.82 3215 [-7.72,2.22] -1.10 .275

Affective Pain” 6.10 5.54 2.08 1.78 [-5.00, -3.06] -8.25 <.001
Note. Examining change in pain outcomes from T1 to T2

"n=091,df =90

n=92,df =91

%n =89, df = 88
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Balance Tests

An ANCOVA indicated that participants’ baseline pain did not significantly differ
between the exclusion (M = 0.76, SE = .15), inclusion (M = 0.53, SE =.15), or
acknowledgment (M = 0.76, SE = .15) conditions ps > .27 F(2, 87) =0.76, p = .47, np? =
.02. Furthermore, participants were equally likely to be assigned to inclusion, exclusion,
or acknowledgment conditions regardless of whether they reported pain at screening
x%(4) =3.91, p = .42, identified as non-heterosexual y?(2) = 1.44, p = .49, or were born in
the U.S. ¥2(2) = 3.21, p = .20.

Participants’ experimenter-reported suspicion did not significantly differ by
condition, nor did any comparisons approach significance F(2, 85) = 0.50, p = .610, np? =
.01 (ps > .38). The global F-test indicated that participants’ coded suspicion did not differ
based on condition pre-debriefing suspicion F(2, 87) = 1.92, p = .15, np? = .04. However,
pairwise comparisons indicated that participants in the exclusion condition (M = 0.90, SE
=.14) reported marginally higher suspicion than the inclusion condition (M = 0.56, SE =
.14; p =.085, 95% CI [-0.05, 0.42]). Though exclusion did not significantly differ from
the acknowledgment condition (M = 0.88, SE =.14; 95% CI [-0.36, 0.40]), the difference
between acknowledgment and inclusion was marginal (p =.103; 95% CI [-0.07, 0.69]).
Lastly, participants in each condition did not significantly differ on the degree to which
they tried to “beat” their previous cold pressor time F(2, 84) = 1.32, p = .272, np? = .03.
Manipulation Checks

Participants responded to manipulation checks immediately after Cyberball, prior
to acknowledgment. Participants’ reported exclusion significantly differed by condition

F(2,87) = 72.40, p < .001, np? = .63. Included participants (M = 3.92, SE = .16) reported
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significantly lower perceived exclusion than participants in either the exclusion (M =
6.07, SE =.16; p <.001, 95% CI [1.70, 2.60]) or acknowledgment (M = 6.41, SE = .26; p
<.001, 95% CI [2.05, 2.93]) conditions. Exclusion and acknowledgment conditions did
not significantly differ p = .135, 95% CI [-0.11, 0.78].

After playing Cyberball, most participants in the exclusion (86.66%) and
acknowledgment (90.32%) conditions selected race/ethnicity as the reason for their
treatment in Cyberball. When participants did not select race, they selected age
(exclusion 6.67%; acknowledgment 3.22 %) or ‘other’ (exclusion 6.67%;
acknowledgment 6.45%). The four participants who selected “other” indicated
appearance (n = 1), they “didn’t realize how to play” (n = 1), or that they were not sure
but they were the only Black person in the game (n = 2). Thus, overall evidence indicated
that prior to acknowledgment, participants generally perceived their exclusion as based
on their race.

Reported racial discrimination. At the end of the study, after the
acknowledgment manipulation, participants reported that their treatment was due to
racism, and a significant effect of condition emerged F(2, 84) = 12.82, p <.001, np? =
.23. Included participants (M = 2.60, SE = .17) reported significantly lower levels of
racial discrimination compared to excluded participants regardless of whether the
exclusion was acknowledged (M =3.82, SE = .17) p <.001 95% CI [0.74, 1.70] or not (M
=3.23,SE =.17) p =.012, 95% CI [0.15, 1.12]. Unexpectedly, analyses also indicated
that participants in the acknowledgment condition reported higher levels of racism
compared to those whose racial exclusion was unacknowledged p =.018, 95% CI [-1.07,

-0.11].
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Psychological Outcomes

| expected that Black participants who were excluded (vs. included) by White
participants would report lower psychological needs satisfaction (self-control,
belongingness, meaningful existence, and self-esteem), and higher self-reported angry,
depressive, and anxious affect. Furthermore, | expected that specifically with the
psychological need for control and negative affective measures (angry, depressive, and
anxious affect), participants who had their exclusion acknowledged would have higher
control and less negative affect than those who did not have their exclusion
acknowledged. Means, Standard Errors, effect-sizes, and F-statistics are in Table 4, 95%
Cls for mean differences are reported in-text.
Psychological Needs Satisfaction

Figure 5 illustrates the effects of condition on all needs satisfaction measures.

Self-control. As I hypothesized, excluded participants reported significantly
lower levels of the psychological need for self-control relative to the inclusion condition
p <.001, 95% CI [-0.87, -0.26]. Consistent with a mitigating effect of acknowledgment,
participants in the acknowledgment condition reported marginally higher levels of self-
control than participants excluded with no acknowledgment p = .055, 95% CI [-0.60,
0.01]. Participants who had their exclusion acknowledged reported marginally lower
levels of self-control than included participants p = .080, 95% CI [-0.57, 0.03].

Belongingness. As expected, excluded participants reported significantly lower
levels of belongingness compared to included participants, p <.001, 95% CI [-1.16, -
0.57]. Participants in the acknowledgment condition also reported significantly lower

belongingness compared to included participants p <.001, 95% CI [-1.24, -0.66], and did
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Table 4
Results of ANCOVAs for psychological variables

Exclusion with

~
N

Inclusion Exclusion Acknowledgment
n=230 n=230 n=32
M (SE) M (SE) M (SE)
Variable 95% CI 95% ClI 95% ClI F(2,87) np?
Needs Satisfaction
_ 212, (.12) 1.565" (.11) 1.86ap" (.11) 677" .14
Self-control [1.91, 2.34] [1.34, 1.78] [1.65, 2.07]
Selonginaness 2.464 (.10) 1.59 (.11) 1.51p (.10) 25.69"** .37
ging [2.25, 2.66] [1.38, 1.80] [1.31, 1.71]
_ . 3.032 (.12) 2,03 (.12) 2.07p (12) 2257 34
Meaningful Existence [2.79, 3.27] [1.79, 2.27] [1.84, 2.31]
_ 2.964 (.12) 2.104" (.12) 2.41," (.11) 1423 25
Self-Esteem [2.73, 3.19] [1.87, 2.37] [2.19, 2.63]
Affect
Ancer 1.21a (12) 1.45, (.12) 1.32, (.11) 1.07 02
g [0.98, 1.44] [1.22, 1.69] [1.09, 1.55]
. 1.21." (.12) 1.564" (.12) 1.27ap (.11) 253 .06
Depressive Affect [0.97, 1.44] [1.32, 1.79] [1.05, 1.50]
. 1.44, (12) 1.58, (.11) 1.41, (12) 0.68 02
Anxious Affect [1.22, 1.65] [1.36, 1.79] [1.20, 1.62]

Note. Means and standard errors controlling for gender, and income. Means with different subscripts differ at the p < .05 level.
~ Means differ at the p < .06 level

p=.086
*p < .05
**p < .01
*n <001



not significantly differ from those racially excluded without acknowledgment p = .573,
95% ClI [-0.21, 0.37].

Meaningful existence. Excluded participants reported significantly lower levels
of meaningful existence compared to included participants, p <.001, 95% CI [-1.34, -
0.66], though the exclusion condition did not significantly differ from the
acknowledgment condition p =.798, 95% CI [-0.38, 0.29]. Furthermore, the
acknowledgment condition’s reported meaningful existence was significantly lower than

the inclusion condition p <.001, 95% CI [-1.29, -0.63].

Figure 5
Effects of condition on psychological needs satisfaction
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Self-esteem. Again, excluded participants reported significantly lower levels of
self-esteem compared to the inclusion condition regardless of whether the exclusion was

acknowledged, p = .001, 95% CI [-0.87, -0.23] or not p < .001, 95% CI [-1.19, -0.54].
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However, consistent with a mitigating impact of acknowledgment, participants in the
acknowledgment condition reported marginally higher self-esteem than participants in
the no acknowledgment condition p = .059, 95% CI [-0.63, 0.01].
Affect

Anger. There was no significant effect of condition on anger. Excluded
participants did not report statistically different levels of anger compared to included
participants p = .510, 95% CI [-0.09, 0.57], and included participants did not significantly
differ from those in the acknowledgment condition p = .418, 95% CI [-0.22, 0.44].
Excluded participants’ anger also did not significantly differ from the acknowled gment
condition p = .15, 95% CI [-0.19, 0.46].

Depressive affect. Levene’s test was significant, F(2, 89) = 8.03, p =.001, thus
robust (HC3) standard errors adjusted p-values (See Appendix A; Table Al), and a
marginal effect of condition emerged. Excluded participants reported marginally higher
levels of depressive affect compared to included participants b = 0.35, HC3 SE = 0.20,
95% CI [-0.05, 0.75] t = 1.76, p = .082. Participants in the acknowledgment condition did
not report statistically different levels of depressed affect compared to included
participants b = 0.07, HC3 SE = 0.12, 95% CI [-0.18, 0.31] t = 0.54, p = 0.59 or
participants whose exclusion as acknowledged b =-0.28, HC3 SE = 0.20, 95% CI [-0.68,
0.11]t=-1.43 p = .155.

Anxious affect. There was not a significant effect of condition on anxious affect.
Excluded participants did not report statistically different levels of anxiety compared to

included participants p = .369, 95% CI [-0.17, 0.44] or participants whose exclusion was
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acknowledged p =.279, 95% CI [-0.14, 0.47]. Furthermore, included participants did not
significantly differ from acknowledged participants p = .859, 95% CI [-0.33, 0.27].
Pain Outcomes

Pain measures are reported as a change score. In this case, lower numbers with
threshold and tolerance scores indicated that the participants had lower tolerance and
threshold of pain at T2 than T1 scores; a hypersensitivity effect. Thus, | expected that
Black participants who were racially excluded (vs. included) would report lower change
scores in pain threshold and tolerance. If there were a buffering effect, participants in the
acknowledgment condition would have higher change scores in pain threshold and
tolerance compared to the exclusion condition.

In contrast higher self-reported affective pain change scores indicated that
participants reported more affective pain at T2 than T1; a hypersensitivity effect. |
expected excluded (vs. included) participants would report higher change scores. When
exclusion is acknowledged, | expected there would be lower change scores in affective
pain than when exclusion is not acknowledged. Means are reported in Table 5 and results
for threshold and tolerance are illustrated in Figure 6.

Pain Threshold

A significant effect of condition emerged, and the pattern was consistent with a
hypersensitivity effect and the potential of a buffering effect of acknowledgment.
Excluded participants reported marginally lower change scores compared to the included
participants p =.073, 95% CI [-7.01, 0.32]. Furthermore, participants whose racial

exclusion was acknowledged had higher change in threshold than participants whose
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Table 5
Results of ANCOVAs for change in pain sensitivity

Exclusion with

Inclusion Exclusion Acknowledgment
M (SE) M (SE) M (SE)
Variable 95% ClI 95% ClI 95% CI
n=230 n=230 n=31 F(2,87) mp?
A Pain Threshold 0.544p" (1.31) -2.804" (1.30) 1.69p (1.28) 3.21" .07
[-2.05, 3.13] [-5.40, -0.21] [-0.87, 4.24]
n=230 n=230 n=232 F(2,87) np?
A Pain Tolerance -0.204 (4.18) -12.73p (4.20) 4.22, (4.07) 4.45" .09
[-8.52, 8.11] [-21.07, -4.39] [-3.87, 12.30]
n=29 n=230 n=29 F(2,83) mnp?
A Affective Pain -3.71, (.87) -3.77, (.88) -4.53, (.84) 0.32 01
[-5.44, -1.98] [-5.51, -2.03] [-6.21, -2.85]

Note. Means and standard errors for change in pain outcomes by condition controlling for gender, and income. Means with different

subscripts differ at the p <.05 level.
" Means differ at the p < .08 level
“p<.05



exclusion was unacknowledged p =.017, 95% CI [-8.15, -0.84]. Included participants did
not significantly differ from participants in the acknowledgment condition p = .53, 95%
Cl [-2.49, 4.79].

Figure 6
Effects of condition on pain change scores for change in pain threshold and tolerance
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In addition, a significant effect of condition emerged for the length of time
participants tolerated the cold pain. Results were consistent with pain hypersensitivity
and a buffering effect of acknowledgment. Participants who were racially excluded
without acknowledgment reported significantly lower tolerance than those who were
included p =.037, 95% CI [-24.29, -0.76] and those whose racial exclusion was
acknowledged p =.005, 95% CI [-28.60, -5.29]. Included participants’ tolerance did not
significantly differ from those whose exclusion was acknowledged p =.451, 95% CI [-

7.18, 16.02].
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Affective Pain

Contrary to my hypotheses, there was no significant effect of condition on change
in affective pain. Pairwise comparisons indicated no significant difference between the
inclusion condition with either the exclusion with p =.479, 95% CI [-3.23, 1.63] or
without acknowledgment p =.961, 95% CI [-2.52, 2.40]. The two exclusion conditions
did not significantly differ from one another p =.513, 95% CI [-1.63, 3.23]
Mediation of Racial Exclusion on Pain Sensitivity

Results of mediation analyses (see Appendix A) with change in pain threshold
and pain tolerance were not significant for the affective (anger, depression, anxiety) or
cognitive (control) variables of interest, and thus are not discussed in depth here. This
was expected given the limited power of my small sample size. Of note, however, the
95% CI for the relative indirect effect of exclusion vs. inclusion condition on tolerance
through participants’ reported self-control did approach significance 95% CI [-0.56, 5.22]
(Table A2).
Identity Safety

Finally, analyses did not find a significant effect of condition on the identity
safety measure (Table 6). Included participants’ reports of identity safety did not
significantly differ from those who were racially excluded with p =.321, 95% CI [-0.38,
0.13] or without acknowledgment p = .876, 95% CI [-0.24, 0.28]. Exclusion conditions
did not differ from one another p = .25, 95% CI [-0.11, 0.40]. Supplemental analyses
examined individual items. Though no overall significant effects emerged, some

interesting patterns are notable.
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Table 6
Effects of ANCOVAs for identity safety measure and identity safety items

Exclusion with

6.

Inclusion Exclusion Acknowledgment
n=29 n=29 n=31
M (SE) M (SE) M (SE)
Variable 95% ClI 95% CI 95% Cl F(2,84) mp?
. 4.63a (.09) 4.65a (.09) 4.504 (.09) 0.79 .02
|dentity Safety [4.45, 4.81] [4.47, 4.83] [4.33, 4.68]
. 4.625" (.13) 4.6247 (.13) 4.29;"~ (.12)
I thlnk | can trust the r_esearch [4.37, 4.88] [4.36, 4.87] [4.05, 4.54] 2.23 .05
assistant to treat me fairly.
4.55~ (.10) 4.79"~ (.10) 4.52" (.10)
I fe_el respected by the research [4.35, 4.76] [4.59, 5.00] [4.32, 4.71] 2.20 .05
assistant.
n=29 n=29 n=30
| feel comfortable with the research 4.69, (.10) 4.725 (.10) 4.714 (.09)
assistant. [4.50, 4.88] [4.53, 4.91] [4.52, 4.89] 0.02 .001
. 4.66, (.19) 4.47, (.19) 4.51, (.19)
;steigtlaz;l;(inated by the research [4.29, 5.03] [4.10, 4.85] [4.14, 4.87] 0.28 .01

Note. Means and standard errors for by condition controlling for gender, and income. Means with different subscripts differ at the p <
.05 level.

*Item was reverse-scored

Np<.07

p<.10



Participants rated that they felt they could trust the researcher marginally less in
the acknowledgment condition compared to the no acknowledgment, p =.076, 95% CI [-
0.03, 0.68] and inclusion conditions, p = .069, 95% CI [-.03, 0.68]; whereas the exclusion
with no acknowledgment and inclusion conditions were not significantly different p =
.97, 95% C [-0.37, 0.35].

A slightly different pattern emerged for the item regarding the degree to which
they believed they felt respected by the experimenter. When participants’ exclusion was
not acknowledged, participants reported that they felt marginally more respected than
when the exclusion was acknowledged p =.055, 95% CI [-0.06, 0.57] or than when
participants were included, p =.099, 95% CI [-0.05, 0.53]. Participants in the
exclusion/acknowledgment condition did not significantly or marginally differ from those

in the inclusion condition, p =.799, 95% CI [-0.32, 0.25].
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Chapter 7: Discussion

This study was the first to test whether racial discrimination causally influences
acute pain perception, providing converging evidence about racism as a cause of pain
inequalities. It is also the first study to examine whether a White bystander/ally
acknowledging, apologizing for, and verbally committing to act against observed racism
mitigated any negative psychological effects of an acute experience of racial
discrimination, or effects of racial discrimination on pain perception. Though I did not
have a sufficiently powered sample to fully test the proposed model, this study ultimately
provided proof-of-concept for both suppositions.

Psychological Pain

Replicating over a decade of previous experimental racism studies (Goodwin et
al., 2010; Stock et al., 2011; Stock et al., 2013; Stock et al., 2017), participants who
experienced racial exclusion in Cyberball reported threatened psychological needs
(belonging, control, meaningful existence, and self-esteem) and marginally more
depressive affect compared to those who were racially included. These findings illustrate
the acute psychological pain of racism, which when experienced chronically have longer-
term contributions to racial health inequities (Berger & Sarnyai, 2015; Fischer & Shaw,
1999; Gibbons et al., 2010; Pascoe & Smart Richman, 2009; Williams et al., 2003).

Contrary to past racism research, I did not find that exclusion led to significantly
higher angry or anxious affect. Indeed, the levels of negative affect that we found in our
sample were substantially lower than other recent Cyberball studies with Black young
adults (Peterson et al., 2020). In general, effects with negative affect after racial exclusion

are weaker than effects with psychological needs threat in recent racial discrimination
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research with Cyberball (Lieberman et al., 2021; Peterson et al., 2020). It is likely that the
null results with angry and depressive affect are an artifact of my small sample size,
which was underpowered to detect smaller effect sizes. The low levels of negative affect
(and thus reduced effect size) would also make these effects more difficult to find even
with a sufficiently powered sample. Furthermore, another recent Cyberball study found
null effects of racial exclusion on depressive or anxious affect (Lieberman et al., 2021).
Thus, it is possible, and likely, that effects with negative affect were too small to capture
with the analytic sample.

Another possibility is that the null effects with negative affect are due to
participants engaging in the pre-test cold pressor task immediately prior to racial
exclusion. When people experience pain, the body releases endogenous opioids (Cheng
& Rosenquist, 2018). Evidence suggests that experiencing physiological pain can
alleviate subsequent negative affect and inhibit negative affective responses to social
stimuli after the pain (Bresin et al., 2010; Hollin & Derbyshire). For example, after
experiencing acute laboratory pain and a brief waiting period, both men and women
reported lower negative affect compared to prior to the pain (Bresin et al., 2010; Franklin
et al., 2013).

Such a proposition is consistent with Pain Overlap Theory — whereby the presence
of physiological pain influences subsequent psychological pain (Eisenberger &
Lieberman, 2004). Thus, the physiological pain of the cold pressor task could have
“numbed” participants to the affective social pain of racial exclusion. A numbing effect is
also consistent with some theories of social exclusion — such that affective numbness

occurs when re-inclusion is not possible such as in the current study (Baumeister et al.,
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2005; Williams, 2009), or when people reach the “resignation stage” of social exclusion
(Williams, 2009). The T1 cold pressor task may have therefore incidentally mitigated the
typical negative affective components associated with racial exclusion. This
hyposensitivity to social pain after experiencing physiological pain could also be a result
of the overlapping pain processes and could influence allostatic load as well.

The possibility that the physiological pain numbed the psychological pain is
bolstered by research on Non-Suicidal Self-Injury (NSSI), which regularly finds that
there are emotional-regulation “benefits” to experiencing pain (e.g., Hamza &
Willoughby, 2015 for review). After engaging in NSSI, people are better able to manage
and regulate their negative emotions. This is notable in the context of a dearth of research
on NSSI among Black people (Rojas-Velasquez et al., 2021). Indeed, Black women are at
increased risk of NSSI relative to other racial/gender intersectional identities. It is
possible that the psychological impacts of racism on depression/anxiety (e.g., Gayman &
Barragan, 2013; Noh & Kaspar, 2003; Torres-Harding et al., 2019) could also influence
self-harm. Pain Overlap Theory should also perhaps be considered in the context of ways
the negative emotions accompanying chronic racism could influence Black people’s
negative mental health, including self-harm.

Physiological Pain

The data supported my hypothesis that acute racial discrimination has a causal
impact on Black participants’ pain sensitization. Finding that racial exclusion influenced
pain threshold and tolerance (sensitivity) is consistent with the pain hypersensitivity
hypothesis of racism and social exclusion (Cheng & Rosenquist, 2018; Eisenberger et al.,

2006; Riley et al., 2014), and other research on general Cyberball exclusion (vs.
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inclusion) in healthy individuals leading to reduced threshold and tolerance in the cold
pressor task (e.g., Yu et al., 2018). Hypersensitivity in response to racism is consistent
with research that illustrated sexism cues for women induce acute sensitivity in cold
pressor threshold and tolerance (Zhang et al., 2021), and with self-report research which
demonstrates cross-sectional and longitudinal associations of racism with increased pain
among both clinical (Grol-Prokopczyk, 2017; McCracken et al., 2001; Wang et al., 2021)
and non-clinical samples (Kim et al., 2017; Rahim-Williams et al., 2007; Rahim-
Williams et al., 2012).

Finding that the social pain of racial exclusion contributes to physiological pain
perception provides further evidence that social and physiological pain share
neurological/psychological underpinnings (Eisenberger, 2012), therefore supporting Pain
Overlap Theory and its relevance to pain inequities (Goodin et al., 2013). In addition, the
current data provide further support for an Allostatic Load Model of pain through the
neurological overlaps in the salience and default networks of the brain (Goodin et al.,
2013; Seeley, 2019; Uddin, 2015). Taken alongside other evidence that reported racism
predicts acute and chronic pain on Black people in the U.S. (Berger & Sarnyai, 2015;
Brown et al., 2018; Burgess et al., 2009; Dugan et al., 2017; Goodin et al., 2013; Shavers
et al., 2010; Walker Taylor et al., 2018), we can conclude that it is likely that the racism
and racial microaggressions Black people experience every day contributes to pain
inequities. The onslaught of such social pain causes allostatic load on the neurological
networks which overlap for social and physiological pain (Goodin et al., 2013), causing
systematic dysregulation which leads to documentable pain inequities in both acute and

chronic pain outcomes.
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The support for the hypersensitivity hypothesis suggests that for people who
experience chronic social pain (such as racism), the neurological pathways become more
sensitive (Riley et al., 2014). Pain is our body’s neurological alarm system, alerting us to
avoid an unpleasant or harmful stimulus (Cheng & Rosenquist, 2018; Eisenberger, 2012).
In response to repeated exposure to the social pain of racism, the body may lower the
threshold and tolerance for experiencing pain to encourage the individual to avoid this
pain in the future. Indeed, recent research illustrates that people who report high lifetime
experiences of social pain (ostracism) have higher acute pain sensitization after exclusion
in Cyberball compared to those who were not excluded and compared to those with fewer
lifetime experiences (Nanavaty et al., 2023). For people who report little lifetime
experiences of ostracism, there was no increased pain sensitivity after Cyberball
exclusion compared to a no exclusion control (Nanavaty et al., 2023).

These findings reject biological essentialist views of “race” and help explain why
Black people have persistent pain inequities particularly when experiencing acute pain.
This finding has crucial implications for pain research, and supports that framing
racialized pain research as “racial differences” are/were seriously flawed (Hood, Booker,
et al., 2022; Hood, Morais, et al., 2022; Morais et al., 2022). As such “differences” are
not a result of “race,” but of racism (Braveman & Parker Dominguez, 2021; Clark et al.,
2022; Ford & Airhihenbuwa, 2010; McCracken et al., 2001; Morias et al., 2022; Rahim-
Williams et al., 2012). This racism gets “under the skin” to influence biological mediators
of pain such as nociception flexion reflexes (Campbell et al., 2008), or the binding
potentials of endogenous opioids which are lower in Black healthy participants (Letzen et

al., 2020). The current study in combination with the larger body of literature on racism,
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Allostatic Load, and Pain Overlap Theory illustrate that it is exceedingly important to
contextualize findings of biological “difference” as ultimately caused by racism.
Contrary to my hypotheses, | did not find that affective pain was influenced by racial
exclusion, which was surprising given the research finding that racial pain inequities are
primarily affective (Fabian et al., 2011). Though some Cyberball studies show that acute
social exclusion influences pain unpleasantness ratings (Canaipa et al., 2016, 2017; Riva
et al., 2011), these studies were conducted with heat or pressure-related pain. The
different pain measurements could help explain the null finding, as other Cyberball
studies using cold pain find no influence on unpleasantness (Brown, 2023).
Mediation Null Effects

A second goal of my dissertation was to examine whether the psychological
impacts of racial discrimination mediated the impact of racial discrimination on pain.
However, | did not have the statistical power to adequately test these hypotheses. Future
studies should examine whether depletions in control or negative affect are significant
mediators of racial discrimination’s effects on pain sensitivity and/or unpleasantness.
Such questions are especially critical to consider in the context of a plethora of research
on Black people’s apparent differences in pain catastrophizing compared to White people
(Fabian et al., 2022; Meints et al., 2016, 2017; Shavers et al., 2010). Pain catastrophizing
is a set of negative cognitive (e.g., rumination) and emotional (e.g., helplessness) factors
that exaggerate painful stimulation (Leung, 2012). Past research illustrates that “racial
differences” in pain are mediated by Black people’s higher levels of pain catastrophizing
compared to White people (Forsythe et al., 2011). However, racial discrimination

predicts pain mediated by pain catastrophizing as well (Terry et al., 2020). It is possible
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that acute effects of the social pain of racial discrimination can influence cognitive and
emotional mediators of pain sensitivity, eventually leading to factors such as pain
catastrophizing which contributes to pain.

One mediator which did approach significance was participants’ reported levels of
psychological control. Control is a critical mediator to consider given the research which
illustrates that racism’s influence on health and health behaviors is mediated by
depletions in perceived control (Gibbons et al., 2012; Peterson et al., 2020; Stock et al.,
2017). Black people report lower locus of control over (Shavers et al., 2010) and control
appraisals (Tan et al., 2005) of pain compared to White people. Thus, the depletions in
perceived psychological control, which have widespread health effects (Miller et al.,
2011), could also influence pain sensitivity. Recontextualizing research on psychological
contributors to pain around racism (vs. “racial differences”) is important for avoiding
deficits approaches to pain inequities which pathologize racially minoritized people as
“maladaptive” (Bowleg, 2021; Owusu-Bempah & Howitt, 2002). Thus, researchers
interested in cognitive and emotional components of racial pain inequities should
examine racism (vs. “race”) as predictors of cognitive mediators to pain.

Allyship and Bystander Acknowledgment

A third goal of my dissertation was to examine the role that White people’s anti-
racist actions can play in mitigating the immediate negative psychological (negative
affect, perceived control) and physiological (pain) health effects of discrimination for
Black people. This is the first experimental study, to my knowledge, that explored how
an ally acknowledging a person’s experience of racism influenced psychological and

physiological effects of racism. This finding fills a significant gap in our understanding of
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how the social level of analysis can buffer the negative effects of racial discrimination
and provides proof-of-concept for continued research into understanding how social
interventions can be encouraged and put into practice.

Psychological Effects

A major addition my study offers to the exclusion and discrimination literature is
illustrating initial evidence that bystander acknowledgment mitigated effects of racial
exclusion on psychological needs satisfaction. Threatened psychological needs
satisfaction are a critical component of the immediate psychological pain of exclusion
and discrimination (MacDonald & Leary, 2005; Williams, 2009). However, participants’
psychological needs of self-control and self-esteem were marginally higher when the
exclusion was acknowledged compared to when it was ignored. Some Cyberball studies
illustrated that after being excluded in Cyberball, re-inclusion in the game, which the
authors argued is a form of acknowledgment, increased psychological needs satisfaction
(Rudert et al., 2017). However, the present study is the first to indicate that bystanders,
not the individuals who engaged in the exclusion, could also play a role in restoring the
psychological needs for control and self-esteem.

The signal of re-inclusion from the bystander marginally mitigated the threat to
self-esteem. The Needs-Threat Theory posits that depletions in self-esteem drive re-
inclusion goals after exclusion (Williams, 2009; Williams & Nida, 2011). My findings
may provide evidence of self-esteem’s connection to reinclusion goals, given that the
acknowledgment of exclusion marginally restored levels of the psychological need for
self-esteem relative to no acknowledgment. This would have implications for the ways

that depletions in the psychological need for self-esteem can drive some social outcomes
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such as conformity (Williams & Nida, 2011) or helping behavior (Chung & Yang, 2017).
This could have some effect on health behaviors, particularly those that may be sensitive
to social pressure (conformity) such as substance use (Borsari & Carey, 2003).

In addition, a critical component of the Needs-Threat Theory posits that exclusion
influences the target’s health and well-being through threatened psychological needs,
especially the need for control (Williams, 2009; Williams & Nida, 2011). Depletions in
self-control mediate racial exclusion’s causal effects on risk behavior cognitions
including substance use and sexual risk cognitions (Stock et al., 2017), and increased
cortisol levels (Peterson et al., 2020). If bystander acknowledgment influences perceived
self-control, it is likely that it would have impacts on the secondary health and health
behaviors which are influenced by social exclusion and racial discrimination.

Findings with psychological needs satisfaction are in-line with other allyship
research which indicates that allyship can influence perceptions of support and inclusion
in work environments (Moser & Branscombe, 2022), social identity threats from
noninclusive environments (Johnson & Pietri, 2022; Pietri et al., 2018), and self-
handicapping and self-stereotyping as a result of sexism (Cihangir et al., 2014). However,
the present findings differ in that they give more support for the theory that such actions
could contribute to mitigating discrimination’s psychological pain. Thus, the current
findings suggest that allies and bystanders can help mitigate the psychological pain of
racial discrimination by affirming the person’s experience that discrimination occurred
(Barreto & Ellemers, 2015; Fleming & Wellburn, 2010) and illustrate informed action to

help the person respond to the event (Brown, 2015; Ostrove & Brown, 2018).
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Pain

The current study is the first to provide experimental evidence that the antiracist
actions of a bystander can manifest as measurable health-related outcomes for people
who experience chronic racism. Participants whose exclusion was acknowledged had an
increase from T1 to T2 in both pain threshold and tolerance relative to participants whose
exclusion was not acknowledged. These findings fit perfectly with pain research that
illustrates the protective power of social cues to mitigate acute pain perception
(Eisenberger et al., 2011; Masten et al., 2011; Younger et al., 2010). Thus, a bystander’s
acknowledgment of racial exclusion could act as a signal of social support for people
experiencing racial discrimination.

Finding that acknowledgment influenced pain is also an addition to Pain Overlap
Theory, which previously has primarily focused on how negative social experiences and
physical pain overlap. One study illustrated that when participants viewed their romantic
partner’s picture, they reported lower pain perception at high pain compared to when
viewing control pictures; though there was no difference at low levels of pain
(Eisenberger et al., 2011). Other studies have illustrated that holding a long-term
partner’s hand when experiencing pain in a cold-pressor task led to lower pain ratings
than holding an object (Master et al., 2009). Finding that a brief acknowledgment of a
racist event, which theoretically provided a form of social connection to the participant,
can potentially mitigate pain perception is an addition to our understanding of how these
systems overlap, providing more converging evidence for the validity of Pain Overlap

Theory.
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Exploratory Analyses: Reported Racism and Identity Safety

Analyses indicated that participants in the acknowledgment condition reported
that they were discriminated against more compared to those whose racial exclusion was
unacknowledged. Though I had no specific hypothesis about this outcome, it is logical
given that the experimenter’s acknowledgment affirmed the participant’s racist
experience. This could reflect that acknowledgment helped removed ambiguity of the
racial exclusion. Reduced ambiguity in racial discrimination would be associated with
reduced rumination and stress, due to the ability to attribute the event to the person’s
racism (Major & Schmader, 2018). However, other researchers theorize that attributing
racial discrimination to prejudice results in negative effects on well-being because it
represents rejection from others (Branscombe et al., 1999). Given that my findings
illustrated that the acknowledgment group had some mitigating effects, my findings are
most consistent with a reduced ambiguity model of attribution.

Findings with acknowledgment mitigating negative effects of racial exclusion on
psychological needs satisfaction and pain were promising. However, exploratory results
with the identity safety items indicated that the acknowledgment may have backfired for
some. Participants in the acknowledgment condition had marginally lower belief that the
experimenter respected the participant, and the marginally lower reported trust in the
experimenter compared to inclusion or no acknowledgment. These marginal findings
should be contextualized in terms of the experiences that some (but not all) experimenters
had with participants in the acknowledgment conditions.

Some experimenters recalled that participants were uncomfortable with the

acknowledgment, and some participants in debriefing sometimes felt that it was strange
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and/or confusing that an experimenter would comment on the racial exclusion. However,
other participants reported feeling that the acknowledgment was beneficial and surprising
when it occurred, though others felt as though the acknowledgment had no effect on their
pain perception or psychological state. Thus, it is clear that there was a mixed bag of
subjective responses to the acknowledgment, which also was apparent in the pilot testing
of the acknowledgment. Of note, though all excluded participants were given an
opportunity to comment to the experimenter immediately after the exclusion (prior to
acknowledgment), none mentioned anything to the experimenter about the exclusion
unprompted. In general, though the overall results of the study are an exciting proof-of-
concept, the general awkwardness and potential backfiring findings with identity safety
measures are helpful clues into ways that bystander acknowledgment of racism should be
addressed in future studies.

It is likely that such a response could be due to the awkward, artificial nature of
the racial exclusion and acknowledgment manipulations in a lab-based experiment. Most
of the research on allyship and bystanders remains outside of experimental contexts. For
example, qualitative research has had participants describe allies they know and not
strangers (Brown, 2015). Thus the use of a stranger in a somewhat authority position in
our study may have increased awkwardness and decreased rapport, as well as increased
misgivings about the experimenters intentions. Of the experimental research, to my
knowledge, my study was the first where a person delivered the discrimination
acknowledgment. In experimental studies, past participants read scenarios of
confrontations of racism (Hildebrand et al., 2020). Other research has utilized computer

programs to deliver acknowledgment (vs. not), though participants are told that these are
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“real” people with whom they are interacting with (Cihangir et al., 2014). | decided to use
an actual person to: a) utilize Cyberball as the racial discrimination manipulation because
of its minor effect on participants, and b) examine what an in-person acknowledgment
could be like. However, this choice could have led to the backfiring effects given the
artificial, controlled nature of an experimental paradigm.
Limitations

There were several limitations in the current study. First, utilizing a cold -pressor
task as the sole measure of pain sensitivity has its limitations as it only represents one
pain modality. Researchers find that different acute pain measures (heat, cold, pressure,
etc.) represent independent pain constructs (Andersen et al., 2021; Cruz-Almeida et al.,
2013). However, other researchers propose that cold, heat, pressure, and electricity do
converge in threshold and tolerance across modality (Rogers et al., 2021). Furthermore,
some research indicates that heat pain may be a better predictor of clinical pain (e.g.,
post-surgery pain; Werner et al., 2004). Future research may want to include multiple
pain modalities and explore which modalities may be most pertinent to use to study the
pain inequities that Black people face (e.g., affective pain, pain catastrophizing).

Furthermore, it is unclear whether tolerance in the cold pressor task is solely a
measure of participants’ physiological pain sensitivity. For example, tolerance in the task
could reflect participants’ motivation to persist either for social reward or internal reward.
Past research illustrated that receiving a monetary reward (vs. no monetary reward) for
participating in the cold pain part of the study led to higher pain thresholds and higher
pain tolerance (Bouaziz et al., 2017). 1 did find that participants in this study did not

report different levels of trying to beat their previous time dependent on condition, thus
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suggesting that participants’ effort was not affected by exclusion or the acknowled gment.
However, researchers have also used the cold pressor task as a measure of distress
tolerance (Smith et al., 2019) or self-control (Zou et al., 2016). Thus, it is possible that
the cold pressor task tapped into other aspects that could have been influenced by racial
exclusion including participants’ motivation to beat their T1 time.

In addition, my work is limited by the inclusion of both a T1 and T2 measurement
of the cold-pressor task with relatively little time in-between the two. Participants had an
estimated 5-8 minutes between the first cold pressor task and the second, with the
Cyberball task in-between; this gave participants little time to recover between the two
cold pressor tasks. As discussed above, this also may have influenced their response to
the racism manipulation, and this also could have impacted their T2 cold pressor
performance. Past studies examining the effects of exclusion have used T1 and T2 cold
pressor measurements (Canaipa et al., 2016; Yu et al., 2018). In line with this past work, |
chose the two time measurement to illustrate within-person changes which would be
affected by the racial exclusion. However, as discussed above, this may have limited my
ability to capture pain unpleasantness due to the affective blunting of the three tasks.
Future studies should consider using one post-test measure or having more rest periods
in-between the tasks. Furthermore, pain researchers should consider standardizing the
cold-pressor task for pain measurement, particularly because it is an inexpensive and
accessible pain measurement task.

In addition, most studies on social exclusion and pain utilize heat stimuli as a pain
measure (Antico et al., 2018; Bach et al., 2019; Bernstein & Claypool, 2012b; Bungert et

al., 2015; Dewall, 2006; Gomez, 2009; Pieritz et al., 2017). Thus, the choice of a cold
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pressor task may have influenced my ability to detect pain unpleasantness, and the degree
to which the effects are generalizable to the larger Pain Overlap Theory literature. It is
important to consider that pain is a multimodal outcome which comprises of emotional,
cognitive, and biological processes. Future researchers interested in studying the effects
of racism on pain should consider how pain is measured (cold, heat, shock, ischemic

pain, etc.). Particularly in the context that heat pain could better predict clinical pain
outcomes, it is important that researchers utilize the methods that will best lead to
interventions for marginalized people’s pain.

Cyberball is also only one potential method of manipulating racism in the lab.
However, | chose to use Cyberball for two primary reasons. First, it is an extremely mild
manipulation of discrimination (Gerrard et al., 2012) that has been used with thousands
of participants to manipulate group-based discrimination. Particularly relevant to the
current study, it has been used for 13 years to examine the acute effects of racial
discrimination with no unanticipated adverse effects (Calixte-Civil et al., 2021; Gerrard
et al., 2012; Goodwin et al., 2010; Peterson et al., 2020; Stock et al., 2011, 2013, 2017).
The effects of Cyberball dissipate in minutes (Hartgerink et al., 2015), and thus Cyberball
is a relatively mild tool when compared to other manipulations such as having
participants recall experiences of racism, or read vignettes of racism experiences (e.g.,
Gibbons et al., 2012). Secondly, Cyberball tests a controllable, mild experience of racism
(vs. recall) which was ideal for examining acknowledgment of racism. This controlled
experience offered a high degree of internal validity to increase my confidence that
racism and/or the acknowledgment were the causal factors in outcomes. However, this

tradeoff came with limitations such as generalizability and a high degree of suspicion.
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Our results indicated that there was a high degree of suspicion, which was much
higher than other Cyberball/racism studies (e.g., Stock et al., 2011). One potential reason
for the high degree of suspicion is that recruitment materials were specifically modified
for Black young adults, and our cover story involved that we were trying to ensure racial
equity in pain research. However, in the study when they played with White players,
many participants in debriefing expressed they were surprised by this given the study was
supposedly targeting Black young adults. Thus, our cover story may have inadvertently
increased suspicion. However, given that we found these effects with a high degree of
suspicion — in other words, that participants expected that the racism manipulation was
fake — this is potentially a conservative estimate of the effects of racism on pain
perception. Effects with Cyberball are robust to suspicion, even when participants are
told that the game is a computer program and thus the other players are not real (Zadro et
al., 2004). Particularly given the convergent validity of the current findings with the
extant self-report discrimination and pain research, | am not inclined to believe that my
findings are due to demand effects. Yet, this is still a potential alternative explanation.

In addition, my measures of negative affect differed slightly from other
experimental studies examining racial discrimination. The measures | chose were from
the National Institutes of Health’s PhenX tool (Cox et al., 2021). Other studies (e.g.,
Stock et al., 2011; Lieberman et al., 2021) utilize the PANAS (Watson et al., 1988) and
its subscales to measure negative affect and its outcomes. PhenX measures seem most
ideal for longitudinal or survey-based research methods as opposed to experimental
methods. This could be one explanation for the lack of findings with negative affect,

though the negative affect items are like those used in other Cyberball racism studies.
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Standardizing dependent measures in experiments, for example using PhenX, may help
ensure findings replicability.

Lastly, another potential limitation is that the ally’s acknowledgment did not
actually engage in antiracist action. As | reviewed in Chapter 2, the two key components
of the allyship literature were: a) affirmation and acknowledgment of the person’s
experience of discrimination (Johnson & Pietri, 2022); Moser & Branscombe, 2022), and
b) evidence of action to combat injustices (Brown, 2015; Brown & Johnson & Pietri,
2022; Ostrove, 2013; Ostrove & Brown, 2018). However, the acknowledgment
manipulation we had only incorporated the experimenter committing to engage in action
to combat the injustices. The fact that the experimenter only said they would engage in
action may explain the lack of effects with identity safety. With demonstrated action, the
acknowledgment of racism may have more potent mitigating effects.

Alternatively, it is possible that using experimental methods focused on internal
validity from trial-to-trial to “test” acknowledgment is less than ideal. Particularly given
that participants reported on the awkwardness of the exchange, it is especially likely that
uniform responses to racism are not ideal. Instead, engaging in cultural humility,
changing responses based on the participant’s responses, and utilizing a broad scheme of
skills may be the best way to implement antiracism from allies as an intervention.
Future Directions

First and foremost, the present findings add to decades of data which illustrate
that racism is a definitive cause of health inequalities. We should abandon discussions of
“racial difference” in favor of “inequities,” and frame issues in terms of racism instead of

“race” (Braveman & Parker Dominguez, 2021; Hood, Booker, et al., 2022). Furthermore,
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findings of “racial difference” with individualized psychological factors such as pain
catastrophizing should be examined as factors that are influenced by racism (Fabian et
al., 2022). Language matters, and continuing to frame risk and resilience factors in terms
of “racial difference” can reify deficit models of health. Thus, my study joins a loud
chorus of researchers advocating to re-frame pain “disparities” research as caused by
racism, and center racially marginalized people’s needs first and foremost (Hood et al.,
2022; Letzen et al., 2022; Morais et al., 2022; Palermo et al., 2023).

These findings provide tentative proof-of-concept for the idea that interventions
on the social level have effects on the “under the skin” impacts of racial discrimination
on health. In health equity research, there has been relatively little focus on how antiracist
interventions on a social, interpersonal level could contribute to health equity. Yet, if
racism is a clear cause of health inequities, utilizing an antiracist approach should buffer
negative impacts of racism. As White people become more motivated to act in antiracist
manners to reduce racism’s negative effects, understanding how to most effectively
promote action to promote health equity is an imperative. The current study provides
evidence that motivating White bystanders or witnesses to engage when discrimination
has or is occurring could be a valuable addition to the toolkit of health equity
interventions.

It is unclear whether the effects in this study of racial discrimination on pain, or of
acknowledgment, would generalize to other forms of discrimination such as gender-based
or sexuality-based exclusion. Furthermore, it is unclear as to whether these results would
generalize to other “racial” groups (e.g., Indigenous Americans, Hispanic/Latina/o/x

people in the U.S.) who also suffer from pain-related inequities (Hastie et al., 2005;
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Zajacova et al., 2022). Future studies on discrimination and pain should expand to
discover how other forms of discrimination could contribute to other racial groups’ pain
or even gender-related pain differences. For example, women have reliably higher pain
sensitivity than men (Racine et al., 2012). Given the evidence for Pain Overlap Theory
and Allostatic Load, it begs the question to what degree this is based in biological sex
differences vs. gender discrimination against women (and other gender diverse people).
Intersectional perspectives are also desperately missing from pain inequities research, and
should be a primary focus of health researchers across the spectrum (Bowleg, 2012).
Thus, future research should expand beyond the “Black-White” racial binary (Zajacova et
al., 2022) to best address persistent pain inequities in our intersectionally diverse
population.

The racial exclusion that participants experienced in Cyberball was very different
from the racism that Black people experience daily. Furthermore, the sterile experimental
environment was difficult to reconcile with an attempt at a warm, genuine
acknowledgment of someone’s experience of racism. For this reason, it is unclear how
the effects of racism on pain or bystander acknowledgments would translate to more real-
world settings. Future studies on racism and pain should consider using more intensive
methods of real-world data collection, such as Ecological Momentary Assessment
(EMA). EMA would allow researchers not only to understand more about participants’
pain experiences in real time (Stone et al., 2021), but could also allow the simultaneous
collection of information about racism, responses (by bystanders or the individual) to

racism, and the subsequent effects this has on acute (immediate) and short-term pain.
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Researchers should also continue the important work in the allyship literature of
documenting the types of responses that people who experience discrimination (racial or
otherwise) desire in response to discrimination (e.g., Bak et al., 2023). Black people
could also inform on the ways in which bystanders (White or otherwise) in the past have
responded to racism and provide feedback on how this was received — what worked, what
was effective, and what fell short. Given that other allyship research focuses on existing
“natural” allies like friends who may provide affirmation for racism (e.g., Brown, 2015),
future researchers should examine what bystanders could do to effectively mitigate
racism’s effects. The present study specifically examined affirmation and commitment to
informed action; however, we detected some potential backfiring effects. Future research
should do qualitative work to examine what strangers or acquaintances could do as
bystanders to most effectively act as allies in situations where racism is occurring or did
occur. Researchers could then design studies to examine how social buffers such as
acknowledgment or even bystander intervention during a racist event would influence
Black people’s acute psychological and physiological pain sensitivity.

This is especially relevant in places where racism, racial inequity, pain, and health
outcomes are encountered simultaneously — within medical environments. Medical racial
discrimination is commonly reported by Black patients in the U.S. (Hamed et al., 2022),
and past reported medical racial discrimination predicts higher acute pain sensitivity for
Black patients with sickle-cell disease (Mathur et al., 2016). In the context of the present
findings, it is exceedingly important to ensure that patients either: a) do not experience
discrimination in healthcare or b) if they do experience it, there are mitigating

mechanisms to help deal with the downstream health effects of discrimination. For
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example, | would suspect that a patient being treated for cancer who experiences
discrimination could have increased cancer-related pain. Researchers should also
consider how factors such as severity and chronicity of past reports of racism (Nanavanty
et al., 2023) could influence patients’ pain and pain treatment. Thus, future work should
consider how to examine past and current experiences of racism among patients with and
without chronic health problems to understand how it could influence patient health.

Future work should also examine how intersectional discrimination can influence
pain. Black women are a group for whom pain inequities are a particularly pressing issue
(Ndao-Brumblay & Green, 2005; Zajacova et al., 2022). Thus, intersections of race and
gender are important to consider. Socioeconomic status (SES) — including the structural
impacts of poverty — is also an important intersectional dynamic to explore, particularly
given that people with low SES can have higher acute (Miljkovi¢ et al., 2014) and
chronic pain (Janevic et al., 2017). Incorporating an intersectional perspective will be
critical for future discrimination researchers to assess multiple forms of privilege and
oppression that influence health equity (Bowleg, 2012). Furthermore, assessing the ways
in which structural factors can interlock with interpersonal discrimination is a key future
direction for pain inequity researchers (Morais et al., 2022). These factors could be most
easily explored in medical settings, where algorithms, decision flows, and other
bureaucratic processes are influenced by racism (i.e.,Obermeyer et al., 2019) and likely
influence pain screening and care beyond interpersonal discrimination.

Future researchers should also continue to carefully consider the importance and
value of continuing to solely document that racism causes health inequities in the absence

exploring interventions to reduce pain inequities (Ford & Airhihenbuwa, 2010; Hicken et
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al., 2019; Williams et al., 2019). And health equity researchers should also carefully
consider an over-focus on intrapersonal factors such as pain catastrophizing which could
contribute to a deficits model of racial inequalities (Baskin et al., 2001; Bowleg, 2021).
Structural and interpersonal racism are the primary causes of racial health inequities
(Bailey et al., 2017; Black et al., 2014; Braveman & Parker Dominguez, 2021; Krieger,
2014; Lewis et al., 2015; Phelan & Link, 2015), and thus should be a first-line
consideration for interventions to mitigate these inequities (Bowleg, 2020, 2021). By
continuing to center racism as cause, examining ways to intervene on racisms effects
higher than the individual level, and centering marginalized people’s needs first, pain
researchers can move more confidently into antiracist praxis (Ford & Airhihenbuwa,
2010).

Lastly, in line with an antiracist ethic, critical health psychology stance, and
commitment to health equity and social justice, | highly recommend that future pain
researchers at all stages utilize a Community Based Participatory Research (CBPR)
approach when examining racial health inequities (Brent, 2020; Buchanan et al., 2021,
Hood, Baker et al., 2022). CBPR is the gold standard of community-engaged research,
which emphasizes cultural humility (Tervalon & Murray-Garcia, 1996; Breny, 2020) and
building community involvement to ensure research is representative of the community.
Furthermore, CBPR can ensure that the benefits of the research are distributed to the
community through pre-existing communication paths. In my own experience, the
absence of a CBPR approach led to several missteps and ultimately the premature ending
of data collection. This was a lesson hard learned but one I want to share with other

researchers and acknowledge that I will attempt to implement CBPR in my postdoctoral
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work. CBPR is not only necessary from the researcher’s standpoint, but also engages
with the community for whom the findings serve (Breny, 2020; Buchanan et al., 2021;
Miller et al., 2019). In general, pain research has a long way to go with implementing
CBPR (Hood, Baker et al., 2022), though initial first steps are promising. An antiracist,
critical health psychology ethic inherently demands a CBPR approach to research from
health equity scientists.
Conclusion

The myth of biological “race” is, hopefully, approaching its final death knoll.
Black people continue to suffer from the psychological pain of racism, which contributes
to their physiological pain. The results of my dissertation support both Pain Overlap
Theory and Allostatic Load Theory to demonstrate that pain inequities are a result of
racism (Hobson et al., 2022). My study also illuminates a tiny sliver of the actions that
White people could take to mitigate racism’s negative effects on Black people’s mental
and physical health. Interpersonal interventions are an exciting new area of study for
antiracism interventions. Interpersonal interventions illustrate that racism can be
addressed on all levels — the individual, interpersonal, and structural — to eventually ease

the pain that racism continues to cause.
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Supplemental materials, including preregistration can be accessed on OSF (AuBuchon, 2022).

Supplemental analyses tables

Table Al
Results of regressions with HC3 robust standard errors for depression
t p B 95% CI HC3 Robust SE
Dummy Code 1
Intercept 4.99 <.001 1.10 [0.66, 1.54] 0.22
Gender 0.22 .824 0.04 [-0.35, 0.43] 0.20
= Income 0.25 .803 0.02 [-0.13, 0.16] 0.07
@ Exclusion 1.76 .082 0.35 [-0.05, 0.75] 0.20
Acknowledgment 0.54 .590 0.07 [-0.18, 0.31] 0.12
Inclusion (Reference) - - 0 - -
Dummy Code 2
Intercept 6.23 <.001 1.45 [0.99, 1.92] 0.23
Gender 0.22 .824 0.04 [-0.35, 0.43] 0.20
Income 0.25 .803 0.02 [-0.13, 0.16] 0.07
Inclusion -1.76 .082 -0.35 [-0.75, 0.05] 0.20
Acknowledgment -1.43 155 -0.28 [-0.68, 0.11] 0.20
Exclusion (Reference) - - 0 - -

Note. Analysis for the effects of condition on depressive affect with HC3 Robust standard errors to correct for heteroskedasticity.
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Table A2

Results of mediation analyses — predicting mediators for threshold and tolerance

Anger Depression Anxiety Control
APain Thrshid b SE Cl t p b SE Cl t p b SE Cl t p b SE Cl t p
Constant 1.51 .25 [1.02,2.01] 6.10 <.001|1.48 .28 [0.93, 2.03] 5.37 <.001{1.63 .26 [1.12,2.14] 6.38 <.001|{1.36 .26 [0.85, 1.87] 5.30 <.001
EXA -0.21 .15 [-0.51, 0.08] -1.42 .159 |-0.30.16 [-0.63, 0.03] -1.81 .073|-0.18 .15 [-0.48, 0.12] -1.17 .245|0.31 .15 [0.01, 0.62] 2.04 .045
Inclusion -0.24 .15 [-0.54, 0.06] -1.60 .114 |-0.35.17[-0.68, -0.02]-2.11 .038 |-0.14 .15 [-0.44, 0.17] -0.90 .3730.57 .15 [0.26, 0.87] 3.67 <.001
Gender 0.03 .15 [-0.27, 0.32] 0.19 .853|0.04 .17 [-0.29, 0.37] 0.24 .810|0.08 .15 [-0.23, 0.38] 0.51 .614|-0.27.15[-0.58, 0.04]-1.76 .082
Income -0.02 .06 [-0.14, 0.10] -0.39 .695|0.01 .07 [-0.12, 0.15] 0.17 .862 (-0.03 .06 [-0.15, 0.09] -0.49 .625|0.11 .06[-0.01, 0.24] 1.77 .080
R? = .04 F(4,86) =0.84; p=.504 |R?=.06 F(4,86) =1.31; p=.271| R?=.02 F(4,86) = 0.50; p =.733 |R? = .19 F(4,86) = 4.89; p = .001
Anger Depression Anxiety Control
A Pain Tol. b SE Cl t p b SE Cl t p b SE Cl t p b SE Cl t p
Constant 1.39 .28 [0.84,1.93] 5.03 <.001|1.45 .27 [0.91,2.00] 5.31<.001f1.61 .25 [1.10,2.11] 6.34 <.001{1.38 .25 [0.88, 1.89] 5.43 <.001
EXA -0.13 .16 [-0.46, 0.19] -0.81 .42 |-0.28.16 [-0.61, 0.04] -1.73 .087 |-0.17 .15 [-0.47, 0.14] -1.09 .276|0.30 .15[-0.01, 0.60] 1.95 .054
Inclusion -0.24 .17 [-0.57, 0.09] -1.46 .15 |-0.35.17[-0.68, -0.02]-2.11 .037 |-0.14 .15 [-0.44, 0.17] -0.90 .339 |0.57 .15 [0.26, 0.87] 3.68 <.001
Gender 0.05 .17 [-0.28, 0.38] 0.28 .78 |0.04 .16 [-0.28, 0.37] 0.27 .791|0.08 .15 [-0.22, 0.38] 0.53 .598|-0.27.15[-0.58, 0.03]-1.79 .078
Income 0.01 .07 [-0.13, 0.14] 0,12 .91 |0.02 .07 [-0.11, 0.15] 0.27 .784 |-0.02 .06 [-0.15, 0.10] -0.40 .689 (0.10 .06[-0.02, 0.23] 1.68 .096
R2 = .03 F(4,87) =0.56; p=.695 |R2=.06 F(4,87)=1.29; p=.282| R?=.02 F(4,87) =0.45; p=.771 |R? = .18 F(4,87) = 4.83; p = .001

Note. Results from multiple mediation analysis predicting change in pain threshold (top) and pain tolerance (bottom). EXA = Exclusion with acknowledgment compared to

Exclusion and Inclusion conditions. Inclusion = Inclusion compared to Exclusion and Exclusion and Acknowledgment conditions.
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Table A3

Results of Mediation Analyses — effects on change in threshold and tolerance, indirect effects.

A Pain Threshold

A Pain Tolerance

Predictor Estimate SE 95% ClI t p |Estimate SE 95% CI t p

Constant -5.99 4.62 [-15.18.3.19] -1.30.198 -12.87 14.50 [-41.71, 15.97] -0.88 .377
Acknowledgment  4.23 1.93 [0.39,8.06] 2.19 .031 15.56 6.12 [3.39,27.73] 2.54 .013
Inclusion 2.73 2.07 [-1.39,6.85] 1.32.1921 899 6.61 [-4.16,22.14] 1.36 .178
Anxiety -0.55 2.11 [-4.74,3.63] -0.26.794 3.57 6.73 [-9.81, 16.95] 0.53 .597
Depression -0.28 2.27 [-4.79,4.22] -0.13.901] 1.93 6.98 [-11.95, 15.81] 0.28 .783
Anger 2.04 2.04 [-2.01,6.10] 1.01 .31 -7.09 5.45 [-17.94,3.75] -1.30 .197
Control 2.65 1.65[-1.08,4.37] 1.20 .233| 5.27 4.38 [-3.43,13.97] 1.20 .232
Gender 4.84 484 [1.09,8.59] 2.57.0120 11.90 6.03 [-0.09,23.89] 1.97 .052
Income -1.30 0.77 [-2.83,0.24] -1.68.09¢ -4.23 2.44 [-9.09,0.63] -1.73 .087

R? =.16 F(8, 82) = 1.96 : p =.062

R?=.17 F(8, 83) = 2.07; p =.048

Indirect effect of exclusion on A pain threshold

Indirect effect of exclusion on A pain tolerance

Estimate Boot SE Boot 95% CI Estimate Boot SE Boot 95% ClI

Anxiety

Acknowledgment.  0.10 0.51 [-1.13, 1.14] -0.59 2.09 [-6.47, 2.43]

Inclusion 0.08 0.44 [-0.93, 0.95] -0.49 1.89 [-5.51, 2.32]
Depression

Acknowledgment.  0.08 0.87 [-1.77,1.93] -0.54 2.58 [-6.47, 4.62]

Inclusion 0.10 1.00 [-2.07, 2.27] -0.68 3.09 [-7.43,5.61]
Anger

Acknowledgment.  -0.43 0.63 [-1.97, 0.52] 0.95 1.71 [-2.91, 4.29]

Inclusion -0.49 0.70 [-2.21, 0.54] 1.72 2.05 [-1.75, 6.34]
Control

Acknowledgment.  0.51 0.46 [-0.20, 1.61] 1.56 1.49 [-0.56, 5.22]

Inclusion 0.93 0.74 [-0.35, 2.62] 2.98 2.41 [-1.01, 8.66]

Note. Results from multiple mediation analysis. Exclusion is the reference group.



Appendix B
Full Study Script

[Confirm participant name in the lab, then take participant to study room to start; BE
SURE TO INSTRUCT THEM TO LEAVE THEIR PHONE/BELONGINGS IN THE
RA ROOM]

[In the study room; shut door]

Before we start the consent process, | just want to verify that you can participate today.
Have you taken any pain relieving medications today? [Answer should be no, if yes, they
need to reschedule]

Have you had pain other than everyday kinds of pain today? [Answer should be no, if
yes, they need to reschedule. You can clarify that we mean anything that is different from
typical headaches, sprains, toothaches, etc.]

Participant Consent

Now, I’m going to explain to you a little bit about the study, the purpose of the study, and
what you will be asked to do. We are not able to provide you every detail about the study
right now, but we will provide more information during/after your participation.

[if asked about why] Often in research, it’s necessary for us to not tell participants
everything because it could influence your responses to questions, or your performance
on different tasks. Our IRB (ethics board) had to approve this, and they determined this is
okay because our study is “minimal risk."

In this study, we are interested in how virtual social experiences affect people’s pain
perception, health-related thoughts, and emotions. With the changing landscape of social
interactions through the internet in gaming and other social environments, scientists are
becoming increasingly interested in the role of virtual social interactions in health. Some
people believe that the way people visualize another environment in a simple virtual
environment can affect our experiences in the real world.

Most of the research on this topic — like most psychological research — mostly has been
done with White participants. This is a big problem in research, and has been for a long
time, because it means that the conclusions we draw from these studies are not including
the entire population. We want to address this injustice, and are therefore only recruiting
Black/African American participants from this location in order to ensure our research is
more representative.

Do you have any questions? [pause for questions/clarifications]

As a part of this study, you will put your hand in very cold water that is just above
freezing temperature. This water will be painful, but it will not physically harm you. This
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study involves first doing one session with the cold water, then answering survey
questions. Afterwards, you will participate in a mental visualization task online with
other people age 18-35 who qualify for the study in the D.C. area. This task simulates
playing ball in the park. As a part of this task, we will take a photo of you, which will be
seen by the three other people who are participating at other locations in the D.C. area.
You will “play catch” with the other players who you are connected to over the internet,
and we are interested in how this experience will influence your thoughts, feelings, and
pain perception. Then, you will place your hand in cold water one more time, so you will
do the cold water task twice. We expect that you will spend 45 minutes to an hour with us
today, and [say what is applicable: you will be paid $20/$30/given 2 credits].

Do you have any questions so far?

[If asked why cold water] Because this will not damage your skin, muscle, or hand in any
way, but it is physically unpleasant and simulates pain.

[If asked why they have to do it 2 times total] this is so we can get an average estimate of
your pain sensitivity.

[if asked why we expect visualization to affect pain] we are mostly interested in
understanding how our increasingly virtual world will affect our health in many different
ways.

[if asked why we’re taking their photo] This is so that the other players can see who they
are playing with to help with visualizing the virtual environment.

[If asked about who the other players are] We are doing this study in cooperation with
other universities in the area, so these participants are at other colleges in the area.

[If concerned about getting their photo taken] ensure them the photo will be deleted from
the camera and computer after the task. We will not be storing the photo for any future
purposes.

[if asked why we recruited specifically Black people] Because we are trying to be sure
we don’t only have White participants in our study.

Please read over this informed consent form and let me know if you have any questions.
[CONSENT — experimenter waits in chair while participant reads consent]

Photo and Pre-Measures

The first part of the study will be some self-report measures which you will answer on the
computer in front of you. Before you begin, I’'m going to take your picture with a lab
camera to upload to the software for the mental visualization task.

The other people online will be able to see your photo, but you will not be able to see
your photo during the group task because you can’t see yourself in real life as you
interact with others. This helps keep you focused on what you would be seeing in a social
interaction in real life. We will delete the photo immediately after you complete the
study. Are you ok with having your photo taken for the mental visualization task?
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[Researcher asks participant to stand against white wall to take photo and to fully remove
their mask, casually says “smile”, and actually takes photo. Show the photo to the
participant for their approval and re-take the photo upon request.]

While you start the study, [’'m going to upload your photo to the server. When you have
completed the first part of the survey, it will tell you when to notify me and we can
proceed with the study. Please let me know when you’re done with the first measures!

[Experimenter leaves study room, closes door. Participant will notify you when they are
done.]

Cold Pressor Task

[When the participant notifies you, come into the room and instruct them to stand. Move
the qualtrics survey next so they can see the Baseline pain sensitivity measures. Have
participant sanitize their hands]

“Next, we will do the cold pressor task. I’'m going to explain the task first and then ask
you to repeat the directions to me. This is just because we need to be sure all participants
do the task in exactly the same way.”

“There are two different basins that we will be using. This one is our baseline water
which is at a temperature of 36 Celsius or about 98 degrees Fahrenheit. The second is the
pain induction water, which is kept at 1 degree Celsius, or just above freezing
temperature. You don’t have to worry, these temperatures are safe and will not cause you
any long term harm. The only short term risk is that you will feel pain.”

“In the screening, you said your nondominant hand is your [right/left]. Is that correct?”
(wait for confirmation)

[If they ask: The NONDOMINANT hand is the hand that is not used for writing and
usual tasks.]

“Okay, then you will be putting your (right/left) hand in the water.”

[If the participant is wearing jewelry or watches on their nondominant hand, ask them to
remove it or put it on their other hand. If the participant is skeptical about the water
temperature, you can put your own hand in the water to illustrate that it is safe. However,
avoid letting them touch the water because we don’t want them to be used to the
temperature prior to the baseline reading.]

“When you hold your hand in the water, we’ll ask you to put your hand in the water up to
your wrist, or about at where the bone is. The water should be covering the wristbone,

and your hand shouldn’t be touching any part of the basin.” (pause to discuss where this
is)
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“First, you will be putting your nondominant hand in warm water to ensure your hand is
at a stable baseline temperature of approximately 36 degrees Celsius or 98 degrees F
(body temperature). You will hold this thermometer in your hand with the sensor
underneath your pinky and we will wait until the thermometer says 32 degrees Celsius.”
[show how to hold the thermometer]

“When I tell you I’'m ready, you can choose a time to put your hand into the warm water
basin and I’ll start the timer. After your hand reaches 32 degrees, I will let you know. At
this point, you will pull your hand out, place the thermometer on the towel beside the
basin, and then you will submerge your hand up to the wrist with your fingers spread
apart (show participant). While your hand is underwater, we ask that you don’t move
your hand and leave your hand submerged completely up to the wrist bone. Please refrain
from gasping or reacting to the cold. Does this make sense so far?”” (wait for
confirmation)

“After your hand is in the cold water, please raise your other hand to tell me when you
first feel a sensation that you would call pain on any part of the hand that was submerged
in the water. We want to know the instant you decide the sensation is painful.” (be sure to
act this out)

“Part of the task is for you to leave your hand in the water as long as possible. Please
you’re your hand out when the pain is no longer tolerable. However, you are free to pull
your hand out at any time when you are ready. This is not a competition, you do not
need to ask permission to pull your hand out, and you are always able to stop at any
point. However, try to refrain from moving your hand while it is under water, keep your
hand submerged completely, and keep your fingers spread wide.”

“Once you pull your hand out, here’s a towel you can use to dry and warm your hand.
You will document on the computer how painful the task was. Once you’re done
answering, you can let me know when you’re ready to proceed.”

“What questions can [ answer for you?”

(At this point, the experimenter should have the participant walk them through the task to
ensure they understand the protocol. Go through multiple times if necessary, patiently)

When the participant is ready, take the temperature of the water and document on the
checklist. You will record their times for the task on the checklist.

Note there is a 3 min safety limit to the CP task. If a participant reaches 3 mins,
have them pull their hand out immediately. No harm will be done, but we do not go
beyond the 3 min limit.

[After the task, give the participant time to dry their hand, and warm it in a towel 2 mins-
ish. Try to ensure they answer the pain questions ASAP when they take out their hand.]

139



[Note, avoid small talk with the participant during this time. Try to look busy, taking the
water temperature, etc. If a few minutes have passed, ask them if they are ready to
proceed. You may need to put extra ice in the bin for it to stay cold enough during
the Cyberball task.]

>>>Briefly go into the other room to say you have to “check to make sure the other
locations are ready to begin” Just glance at your laptop click around for a few
minutes and then say that we can do the visualization task now.

Mental Visualization Task

Next, you will be doing the mental visualization task. | already uploaded your photo, but
as a reminder you won’t see it in order to make this as realistic as possible. This task is
very important to the study, so we ask that you give it your full attention. We would like
you to especially focus on visualizing what the other people look like, the interactions
you are having, and the mental picture of what would be occurring.

Just so you know, we will be recording all throws during the procedure. I won’t be able
to monitor the game while it’s in play, but I will check to ensure all of the ball throws and
mouse movements are recorded after you are finished before we continue with the study.
Do you have any questions?

[Hit next on the computer and close the door while they play Cyberball]
[Experimenter leaves study room, closes door. Participant will notify you when they are
done.]

No-Acknowledgment Condition

Are you done with the mental visualization task? [wait for affirmation] Okay, I will go
check to ensure your data were recorded. Please wait a moment, I’ll be right back!
[Wait 60 seconds]

Okay, it looks like your data were recorded, which means you can proceed to the next
part of the study. Are you ready to proceed?

Acknowledgment Condition

Okay, it looks like your ball throws and mouse movements were recorded, but | noticed
something a little strange. According to the data, it seems like you were only thrown the
ball once at the beginning of the game and then not at all for the rest of the game — is that
correct?

[wait for affirmation, pause and see if they respond]
Huh. If you had to think about it, do you have any ideas why this might have happened?

[wait for them to make suggestions — they will likely say something about race, or point

out that the other players were White... if they do not say race, listen attentively and then
ask “is there any other reason you think they may have done that?”]
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[if the participant doesn’t explicitly say anything about race/ethnicity, say]: "I also
noticed the other players were White. Do you think this had something to do with it?
If they still say no --> say "Well, I noticed that the other players were white,
and...(continue into the acknowledgment script)"

[if yes] That is so messed up and it’s discriminatory that they excluded you in the task.
[if no] That’s still messed up and it’s discriminatory that they excluded you in the task.
And honestly, | would say that it was racist. This shouldn’t have happened, and I’m really
sorry it did. We need to make sure that other Black participants don’t experience this. I'm
going to make a note and talk to the primary investigators of the study to figure out how
we can make sure that this won't happen to other people. If you want, there is a way for
you to give feedback in the survey about the task at the end of the study.

[if a participant asks, suggest you implement a rule that all participants are
expected to get the ball an equal number of times]

I's there something else | can do for you now, or for the future?
[Pause for a moment to see how they respond]

Well, since your data were recorded, you can still proceed to the next part of the study.
Are you ready?

[Instruct participants that before you do the last cold pressor task there are some
questions to answer. Have them proceed to answer some brief questions and step out of
the room, when they are done they will notify you]

Final Cold Pressor Task
[Have participant sanitize hands again]

“Now we’re going to do the cold task one more time exactly the way we did it before.”

“When you put your hand in the cold water, you will raise your hand to let me know
when you have the first sensation you would call pain on any part of the underwater
hand. After you pull your hand from the water, you will answer questions on the
computer.”

“Again, part of the task is for you to leave your hand in the water as long as possible.
However, you are free to pull your hand out at any time when you are ready.
However, try to refrain from moving your hand while it is under water, keep your hand
submerged completely, and keep your fingers spread wide. Do you have any questions?”

[pause. Ask them to talk through the task briefly to ensure they remember from the first
session]

Okay, let me know when you’re ready and we’ll begin the task.
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[Note, avoid small talk with the participant in between the trials. Try to look busy
adjusting the water temperature, etc. Ensure they answer the pain questions ASAP. If a
few minutes have passed, ask them if they are ready to proceed.]

Final Questionnaire

We are now done with the cold pain part of the study, and you are almost done! Lastly,
you will answer a few more questions. Please do not close out of the browser when you
have completed the survey, and notify me when you are finished. To begin, just read the
directions on the screen and click the blue arrow to proceed.

[Leave and close the door]

Debriefing

[Experimenter comes back into study room for debriefing; closes door]:

You have now completed the research study and I am going to take a few minutes to fully
explain it. First, would you like to share any initial thoughts you have about the study?
What did you think the study was about?

[Listen to participant. Use this time to gauge suspicion and probe for what they thought
the study was about. Write down what they thought it was about.]
What did you think of the other people in the mental visualization task?

[Use this question to gauge whether participants believed the other players were real. You
can prod with: “do you think the other players were from D.C.?” or “do you think they
were interacting with you at the same time as you?” if they are not responsive.]

As | mentioned earlier, we did not tell you everything about the study. This study did not
just concern mental visualization. For this study, we are also interested in how racial
exclusion affects pain perception, health cognitions related to alcohol use, and mental
well-being. So in the ball tossing task, all participants in our study “play” with other
White players, though these players aren’t real. Some participants are assigned to be
excluded (not receive the ball at all) by the other White players, though others are
included and received the ball an equal number of times. We did this because past studies
have shown that this is a way to simulate a minor discrimination task in a lab setting.
Currently, Black Americans report higher pain sensitivity than White Americans, even
when accounting for chronic health conditions. Research shows that racism, such as acts
of racial exclusion, contribute to many health inequalities. Other studies using the ball-
tossing game show that racial exclusion affects mental health and stress responses, but no
studies have examined how racial exclusion could affect pain perception. We think that
these results may help us understand more about Black Americans’ pain outcomes in the
long term. We specifically want to use this work to contribute to health equity,
illustrating that racism is a cause of such inequalities.

We want to emphasize that this brief ball-tossing game does not result in any lasting

harm, and hope you understand why we couldn’t tell you anything about the ball-tossing
game until now. Do you have any questions?
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Do you understand why we couldn’t tell you everything until the end?

[Allow the participant to share and ask follow up questions. Do not prod for more
information if they are not interested in sharing much. Use this brief conversation to
gauge suspicion.]

In this study we also were interested in understanding how a White person
acknowledging the discrimination could influence the experience of discrimination. So, in
this study, half of people have their discrimination ignored by the experimenter (me) until
the end of the study (meaning now). However, for the other half of the people, the
experimenter (myself) acknowledges that the discrimination occurs and apologizes. Past
research hasn’t examined whether such acknowledgment is beneficial for people who are
the targets of discrimination.

After hearing what the study is really about, would you like to share any (other)
impressions that you had while participating?

[Allow the participant to share and ask follow up questions. Do not prod for more
information if they are not interested in sharing much. Use this brief conversation to
gauge suspicion.]

[if the participant asks about why you will allow other people to be excluded, explain that
this 1s a minor discrimination experience that doesn’t have long term effects. Allow them
space and time to express how they feel, and make note of what they say. Tell them you
will let the PI know and then email Kate. Ask them if they would like Kate or the PI to
follow up with them. Also if they ask they can contact the IRB]

So just to be clear, the ball tossing task you completed was not connected to the internet,
there were no other players, and it was programmed to exclude (or include you) from
participation. To make the task seem realistic, we pretended to upload your photo.

This is an ongoing study, and so we ask that you please not discuss the purpose of the
study with any of your friends or classmates.

We think it is very important that the people who are involved in our research are also
given the opportunity to hear about the results, even though it may take some time for us
to complete the study. You also may indicate on this sheet if you’d like to be contacted
about future studies. Would you like to leave us your contact information so that we can
send you a brief overview of our findings when we’ve completed the study?

[If yes, have them complete paper contact sheet]

Do you have any last questions?

| want to emphasize that your responses are completely confidential. Although the
questions we asked you to answer and the information you received are not likely to have
an effect on your emotional state, people can experience a variety of thoughts and
feelings after thinking about a personal topic. If you are experiencing any negative
feelings, | encourage you to call the Meltzer Center, a community mental health provider,
and their contact information is on this sheet. If you have any questions later about the
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experiment, you can contact the study contact, Kate AuBuchon (contact info on the
form). Kate is very open to any feedback you may have about the study — positive or

negative — so if you would like to talk about the study, please feel free to reach out to her!
You also may contact the GW IRB at any time.

[if relevant] Here is your information for payment, if you haven’t received the electronic
gift card in 24 hours please email us to let us know. Thank you for your time!
[Participant Leaves]

144



Appendix C
Full Study Measures

Screening Questions (prior to study arrival)
(Highlighted answers indicate answers that must be selected to qualify for the study)

What is your age?

Do you identify as Black/African-American?
Yes
No

Of the below, what best describes your race/ethnicity? (please select all that apply to
your identity)

Asian or Pacific Islander

Black/African American

Hispanic or Latinx

Native American

White (non-Hispanic)

Other

Note — participants will be included if they select Black/AA at all; mixed-race people
who identify as Black will be included.

Rate your skin tone as follows:
Very light skinned

Light Skinned

Light brown

Medium Brown

Dark-skinned

Very dark-Skinned

Prefer not to answer

Medical Screening
Throughout our lives, most of us have had pain from time to time (such as minor
headaches, sprains, and toothaches).

By persistent pain we mean pain that is different from normal that continues, without
stopping, for longer than would be expected.

By recurrent pain, we mean pain that is different from normal that occurs in distinct
episodes. Meaning it may resolve for a small period of time, but then re-emerge again.

https://www.pat.nhs.uk/what-is-persistent-pain.htm
https://www.nchi.nlm.nih.gov/pmc/articles/PMC2899839/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4450869/
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In the past month have you had persistent pain in one area of the body that would not
go away?

Yes

No

Please describe the body area where you are experiencing the persistent pain, and type
of pain if necessary (for example, migraine headaches).

In the past month have you had recurrent pain in one area of the body that would not go
away?

Yes

No

Please describe the body area where you are experiencing the recurrent pain, and type
of pain if necessary (for example, migraine headaches). _

Are you currently taking any of the following pain-relieving medications regularly? By
regularly, we mean taking one of the below at least once a week for the same or similar
pain symptoms. For example, if you have a persistent pain in your foot that you take
medication for daily, that would be considered a medication you take regularly for pain
relief.

Medications (Current and Past Use of Pain Relievers, Statins, and Steroids),
https://www.phenxtoolkit.org/protocols/view/71201

Centers for Disease Control and Prevention. (2022, December 5). Get informed:
Prescription Opioids: The Basics. Centers for Disease Control and Prevention.
https://www.cdc.gov/rxawareness/information/index.html#print

Aspirin or aspirin-containing product (Bayer®, Bufferin®, Excedrin®)

Ibuprofen (Advil®, Motrin®)

Naproxen, ketoprofen or other non-steroidal (Aleve®, Feldene®, Indocin®, Naprosyn®,
Orudis®, Relafen®)

Cox-2 inhibitor (Celebrex®, Vioxx®)

Acetaminophen (Aspirin-free Excedrin®, Tylenol®, Tempra®)

Opioids or narcotics (Vicodin®, Oxycontin®, Percocet®)

| am taking another pain medication not on this list

I am currently not taking any pain medications regularly

Do you currently have any known heart issues?
Yes
No

Do you currently have any known circulation issues?
Yes
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No

Have you been diagnosed with diabetes (type | or 11)?
Yes
No

Are you currently pregnant or think you might be?
Yes
No

Your dominant hand is the hand you’re more likely to use while doing tasks such as
writing, brushing your teeth or catching a ball. Your nondominant hand is the hand other
than your dominant hand.

What is your dominant hand? If you are ambidextrous or this does not apply to you, just
select one.

Right Hand

Left Hand

Do you have any open sores, cuts, or frostbite on your [Right/Left] hand?
Yes
No

Pre-Manipulation Measures
Demographics
What is your current age? free response

What is your gender? Note: we are asking about gender in order to understand how your
responses may differ based on different demographic characteristics. Specifically in this
case, we are referring to your gender identity.

Male (cisgender)

Female (cisgender)

Trans* (if selected, more options will populate)
Prefer to indicate

*If trans is selected*

Which of the following best describes your gender identity?
Male

Female

Nonbinary/fluid/nonconforming

Specify

What was your sex assigned at birth?

male
female
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intersex
none of these describe my sex assigned at birth

What is your marital status?
single, never married
married

divorced

separated

widowed

other

What is your current relationship status? Please check all that apply.
single, not actively dating

casually dating

steady partnership

multiple steady partnerships (at the same time)

other

What best describes your sexual attraction? Note: we are asking about sexual attraction in
order to understand how your responses may differ based on different demographic
characteristics.

Straight/heterosexual

Bisexual

Gay/Lesbhian (homosexual)

Asexual

Pansexual

Polysexual

Other

People are different in their sexual attraction to other people. Which best describes your
feelings? Are you:

Only attracted to women

Mostly attracted to women

Equally attracted to women and men

Mostly attracted to men

Only attracted to men

Not sure

Prefer not to answer

In what country were you born?
United States
Other, please specify

*If other is selected*
How many years have you been living in the United States?
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What is the highest level of schooling you have completed?

Some high school

High school degree or GED (General Education Development)

Vocational school

Some college

Associate’s degree

Bachelor’s degree

Graduate degree (for example: Master’s degree, Doctoral degree, Law School degree)

We would like to know about what you do - are you working now, looking for work, a
student, or what. Check all that apply.

Student

Working now

Temporarily laid off, sick leave, paternity or family medical leave
Unemployed

Disabled, permanently or temporarily

Keeping house

Other

How would you describe the income level of the household that you are in?
Poor

Working Class

Lower middle class

Middle class

Upper middle class

Wealthy

Do you have any children?
Yes
No

Please note your responses are entirely confidential and will not be linked to your name
or identity.

Have you ever been incarcerated (i.e., confined in jail or prison while waiting for a trial
or after being convicted of a crime) since turning 18 years old?

Yes

No

(Bowleg et al., 2020)

Mental Visualization (bogus questions)
Please rate how much you agree or disagree with the following questions:

Mentally visualizing how my friends may act toward me is something | do often.

I find it useful to mentally visualize what may happen in a social situation in case
something goes wrong.
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How often do you...

Mentally visualize social interactions before they occur.
Mentally visualize experiences with others that you may have during a regular day.

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

Pain Measures
Pain Sensitivity Scale
cited in (Ruscheweyh et al., 2009; Zhang et al., 2021)

This questionnaire contains a series of questions in which you should imagine yourself in
certain situations. You should then decide if these situations would be painful for you and
if yes, how painful they would be. Let 0 stand for no pain; 1 is an only just noticeable
pain and 10 the most severe pain that you can imagine or consider possible. Please mark
the scale with a cross on the number that is most true for you. Keep in mind that there are
no “‘right” or “‘wrong” answers; only your personal assessment of the situation counts.
Please try as much as possible not to allow your fear or aversion of the imagined
situations affect your assessment of painfulness.

Imagine you bump your shin badly on a hard edge, for example, on the edge of a glass
coffee table.

Imagine you burn your tongue on a very hot drink.

Imagine your muscles are slightly sore as the result of physical activity.

Imagine you trap your finger in a drawer.

Imagine you take a shower with lukewarm water.

Imagine you have mild sunburn on your shoulders.

Imagine you grazed your knee falling off your bicycle.

Imagine you accidentally bite your tongue or cheek badly while eating.

Imagine walking across a cool tiled floor with bare feet.

Imagine you have a minor cut on your finger and inadvertently get lemon juice in the
wound.

Imagine you prick your fingertip on the thorn of a rose.

Imagine you stick your bare hands in the snow for a couple of minutes or bring your
hands in contact with snow for some time, for example, while making snowballs.
Imagine you shake hands with someone who has a normal grip.

Imagine you shake hands with someone who has a very strong grip.

Imagine you pick up a hot pot by inadvertently grabbing its equally hot handles.
Imagine you are wearing sandals and someone with heavy boots steps on your foot.
Imagine you bump your elbow on the edge of a table (‘‘funny bone”).
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0 not at all painful
1
2
3
4
5
6
7
8
9
1

0 most severe pain imaginable

Pain Catastrophizing Scale

(Sullivan et al., 1995) cited in (Hsieh et al., 2010)
5-point Likert Scale

Not at all
Sometimes

Half of the time
Most of the time
All time

Rumination

| keep thinking about how badly I want the pain to stop.
| anxiously want the pain to go away.

I can’t seem to keep it out of my mind.

| keep thinking about how much it hurts.

Magnification

| wonder whether something serious may happen.
| become afraid that the pain may get worse.
I think of other painful experiences.

Helpfulness

I feel I can’t go on.

It’s terrible and I think it’s never going to get any better.

I worry all the time about whether the pain will end.

It’s awful and I feel that it overwhelms me.

I feel I can’t stand it any more

There is nothing | can do to reduce the intensity of the pain
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Pain Attitudes
(Yong et al., 2003) Cited in (Hsieh et al., 2010)

Instructions: Rate how much you agree or disagree with each statement below using a
1-5 scale where 1 is Strongly Disagree and 5 is Strongly Agree.

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

| take a long time to decide whether a sensation is painful or not.

When | am in pain | should keep it to myself.

When a sensation is mild, I tend to not trust myself in deciding whether it is painful or
not.

| keep a ‘stiff upper lip’ when I am in pain.

I lack confidence in making judgements about whether a sensation is painful or not.
I think I can tolerate more pain than other people.

I need time to decide whether a sensation is painful or not.

I would rather not make a decision about pain when it is difficult to decide whether a
sensation is painful or not.

I think I can control my pain better than other people.

| avoid making a decision about pain when I am not sure whether a sensation is
considered painful or not.

| take great care to avoid labelling a sensation as painful unless | am very certain.
When | get odd sensations, | don't necessarily think they are painful.

| tend to be reluctant to label a sensation as painful unless I am very certain.

I am seldom emotional when in pain.

I do not see any good in complaining when | am in pain.

I go on as if nothing has happened when | am in pain.

I maintain my pride and keep a stiff upper lip when | am in pain.

I have good control over my pain compared to others.

I make light of pain; I refuse to get too serious about it when in pain.

Relative to other people, I am not as emotional when in pain.

I get on with life despite being in pain.

| hide my pain from others.

I think I can endure more pain than other people.

I need to be absolutely certain a sensation is painful before I will label it as painful.

Current Pain
Brief Pain Inventory (Cleeland, 1991)

Please rate your pain by marking the box beside the number that best describes your pain
at its worst in the last 24 hours.
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0 =no pain to 10 = pain as bad as you can imagine

Please rate your pain by marking the box beside the number that best describes your pain
at its least in the last 24 hours.
0 =no pain to 10 = pain as bad as you can imagine

Please rate your pain by marking the box beside the number that best describes your pain
on the average in the last 24 hours.
0 =no pain to 10 = pain as bad as you can imagine

Please rate your pain by indicating the number that tells how much pain you have right
now.
0 =no pain to 10 = pain as bad as you can imagine

Baseline Cold-Pressor
Experimenters will record for each of the 3 trials:

Trial X Baseline temperature (in Celsius)
Trial X Baseline time to 32 degrees (in seconds)

Trial X Threshold (in seconds)

Trial X Tolerance (in seconds)

Notes on pain task trial X

Numerical Rating Scale

(Hartrick et al., 2003)

Note the NRS will be after each trial and entered by the participant on the computer to
prevent response bias.

Please rate your overall pain numerically on a 0 to 10 scale where 0 represents “no pain”
and 10 represents the “worst pain possible.”

0 =no pain to 10 = pain as bad as you can imagine

Used with CP task in: (Brown et al., 2003; Hsieh et al., 2010; Riva et al., 2011; Vigil et
al., 2014; Zhang et al., 2021)

Visual Analog Scale (for each trial)

WORST
P':?N I { POSSIBLE
PAIN

On this scale, 0 indicates no pain and 100 indicates the worst possible pain. Please slide
your finger along this scale, and indicate where your pain is on this scale.
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Used with CP task in: (Burnett et al., 2017a; da Silva et al., 2016; Mitchell et al., 2004)

Short-Form McGill Pain Questionnaire
(Dworkin et al., 2009) adapted from (Melzack, 1987)

This questionnaire provides you with a list of words that describe some of the different
qualities and related symptoms. Please indicate the number that best describes the
intensity of the pain and related symptoms you felt during the pain task on average. Use 0
if the word does not describe your pain or related symptoms

Throbbing pain
Shooting pain
Stabbing pain
Sharp pain
Cramping pain
Gnawing pain
Hot-burning pain
Aching pain
Heavy pain

Tender

Splitting pain
Tiring-exhausting
Sickening

Fearful
Punishing-cruel
Electric-shock pain
Cold-freezing pain
Piercing

Pain caused by light touch
Itching

Tingling or ‘pins and needles’
Numbness

29 ¢ 9 ¢

(1) continuous pain descriptors (6 items): ‘‘throbbing pain”, ‘‘cramping pain”, ‘‘gnawing
pain”, ‘‘aching pain”, ‘‘heavy pain”, and ‘‘tender”;

(2) intermittent pain descriptors (6 items): ‘‘shooting pain”, ‘‘stabbing pain”, ‘‘sharp
pain”, “‘splitting pain,” ‘‘electric-shock pain”, and ‘‘piercing”;

(3) predominantly neuropathic pain descriptors (6 items): ‘‘hot-burning pain”, “‘cold-
freezing pain”, ‘‘pain caused by light touch”, ‘‘itching”, ‘‘tingling or ‘pins and
needles,””, and ‘‘numbness”; and

(4) affective descriptors (4 items): ‘‘tiring-exhausting”, ‘sickening”, ‘‘fearful”, and

‘“punishing-cruel”.

0 =none
10 = worst pain
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Used with the CP task in: (Hsieh et al., 2010; Riva et al., 2011)
Immediately post-Cyberball, prior to acknowledgment

Now, we would like to ask you some questions about the online group task you just
completed, and the participants you just interacted with online. We are asking these
questions because we are interested in improving the visualization task for future

participants. This is a newer visualization software, and we are trying to improve it.

Remember that your responses are always confidential and will not be shared with the
other participants. Please be as honest as possible.

During the online group task you just completed, did you feel you were being...
1 (Totally Included) to 7 (Totally Excluded)

During the online group task you just completed, did you feel you were being...
1 (Totally accepted) to 7 (Totally rejected)

What do you think were the reason(s) for your inclusion or exclusion in the group task
you participated in? select all that apply

My age

My gender

My political beliefs
My race/ethnicity
Other (specify)

What do you think was the primary reason for your inclusion or exclusion in the group
task you participated in? select one.

My age

My gender

My political beliefs
My race/ethnicity
Other (specify)

Mental Visualization (bogus questions)
Please rate how much you agree or disagree with the following questions:

| tried my hardest to mentally visualize the other players.
I was able to mentally visualize the virtual interaction well.
Mentally visualizing the other players made the interaction feel more real.

Strongly disagree
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Disagree

Neither agree nor disagree
Agree

Strongly agree

Post-Manipulations CP Task
Experimenters will record for each of the 3 trials:

Trial X Baseline temperature (in Celsius)
Trial X Baseline time to 32 degrees (in seconds)

Trial X Threshold (in seconds)
Trial X Tolerance (in seconds)
Notes on pain task trial X

Numerical Rating Scale

(Hartrick et al., 2003)

Note the NRS will be after each trial and entered by the participant on the computer to
prevent response bias.

Please rate your overall pain numerically on a 0 to 10 scale where 0 represents “no pain”
and 10 represents the “worst pain possible.”

0 =no pain to 10 = pain as bad as you can imagine

Used with CP task in: (J. L. Brown et al., 2003; Hsieh et al., 2010; Riva et al., 2011; Vigil
et al., 2014; Zhang et al., 2021)

Visual Analog Scale (for each trial)

WORST
P':?N I { POSSIBLE
PAIN

On this scale, 0 indicates no pain and 100 indicates the worst possible pain. Please slide
your finger along this scale, and indicate where your pain is on this scale.

Used with CP task in: (Burnett et al., 2017a; da Silva et al., 2016; Mitchell et al., 2004)

Short-Form McGill Pain Questionnaire

(Dworkin et al., 2009) adapted from (Melzack, 1987)

SF-MPQ will only be after all trials.

This questionnaire provides you with a list of words that describe some of the different
qualities and related symptoms. Please indicate the number that best describes the
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intensity of the pain and related symptoms you felt during the pain task on average. Use 0
if the word does not describe your pain or related symptoms

Throbbing pain

Shooting pain

Stabbing pain

Sharp pain

Cramping pain

Gnawing pain

Hot-burning pain

Aching pain

Heavy pain

Tender

Splitting pain

Tiring-exhausting

Sickening

Fearful

Punishing-cruel

Electric-shock pain

Cold-freezing pain

Piercing

Pain caused by light touch

Itching

Tingling or ‘pins and needles’

Numbness

(1) continuous pain descriptors (6 items): ‘‘throbbing pain”, ‘‘cramping pain”, ‘‘gnawing
pain”, ‘‘aching pain”, ‘‘heavy pain”, and ‘‘tender”;

(2) intermittent pain descriptors (6 items): ‘‘shooting pain”, ‘‘stabbing pain”, ‘‘sharp
pain”, “‘splitting pain,” ‘‘electric-shock pain”, and ‘‘piercing”;

(3) predominantly neuropathic pain descriptors (6 items): ‘‘hot-burning pain”, “‘cold-
freezing pain”, ‘‘pain caused by light touch”, “‘itching”, “‘tingling or ‘pins and
needles,’”, and ‘‘numbness”; and

(4) affective descriptors (4 items): ‘‘tiring-exhausting”, ‘sickening”, *‘fearful”, and
‘“punishing-cruel”.

2 ¢¢

0 = none
10 = worst pain

Used with the CP task in: (Hsieh et al., 2010; Riva et al., 2011)
Post-Manipulations Self-report Measures
All affect measures will be presented at once, they are divided here to present the

different subscales.

PANAS (counterbalanced with other affect measures)

157



(Thompson, 2007)

This scale consists of a number of words that describe different feelings and emotions.
Please indicate to what extent you feel this way right now. Read each item and then
mark the appropriate answer in the space next to that word.

Thinking about how you feel right now how much do each of the following describe
you?

Not at all
A little
Moderately
Quite a bit
Extremely

Determined
Attentive
Alert

Upset
Inspired
Ashamed
*Hostile
*Mad
*Aggressive

*Anger measures from previous studies from the PANAS

Depressive Affect

PROMIS Short form 8a adapted from past 7 days to current
Worthless

Like I have nothing to look forward to

Helpless

Sad

Like a failure

depressed

unhappy
hopeless

Anxious Affect
PROMIS short form 8a adapted from past 7 days to current

Fearful

I’m finding it hard to focus on anything other than my anxiety
My worries are overwhelming me

Uneasy

Nervous
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Like I need help for my anxiety
Anxious
Tense

Angry Affect (counterbalanced with other affect measures)
PROMIS short form 8a adapted from past 7 days to current

Grouchy

Angry

| feel as though I could be angry for hours

| feel angrier than I think I should

Annoyed

| feel angry by making myself think about it
I am more irritated than people know

| feel ready to explode

Control

(Zadro et al., 2004)

In thinking about the online interaction you just had with the other participants, how
much would you say you agree with the following?

| felt powerful.

| felt I had control over the course of the task.

| felt 1 had the ability to significantly alter events.

| felt I was unable to influence the actions of others.
| felt like the other players decided everything.

Strongly disagree
Disagree

Neither agree nor disagree
Agree

Strongly agree

Cyberball Questions — Manipulation Checks
Prejudice Attribution
(Goodwin et al., 2010)

To what extent do you believe you were treated as you were in the ball-tossing mental
visualization task because of your race?

To what extent do you believe you were discriminated against in the ball-tossing mental
visualization task because of your race?

To what extent do you believe the other players in the ball-tossing mental visualization
ask tended to discriminate against others because of race?

1 not at all to 5 extremely
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What do you think this study is about?

What did you think of the other players?

Have you ever participated in a study that used the Cyberball ball-tossing game before?

1=Yes
2=No
3 = Unsure
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