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Abstract

The tendency to ruminate, magnify, and experience helplessness in the face of pain – known as 

pain catastrophizing – is a strong predictor of pain outcomes and is associated with adversity. 

The ability to maintain functioning despite adversity – referred to as resilience – also influences 

pain outcomes. Understanding the extent to which pain catastrophizing and resilience influence 
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relations between adversity and daily pain in healthy African-American adults could improve 

pain risk assessment and mitigate racial disparities in the transition from acute to chronic pain. 

This study included 160 African-American adults (98 women). Outcome measures included 

daily pain intensity (sensory, affective) and pain impact on daily function (pain interference). 

Adversity measures included childhood trauma exposure, family adversity, chronic burden from 

recent stressors, and ongoing perceived stress. A measure of lifetime racial discrimination was 

also included. Composite scores were created to capture early-life adversity (childhood trauma, 

family adversity) versus recent-life adversity (perceived stress, chronic burden). Increased pain 

catastrophizing was correlated with increased adversity (early and recent), racial discrimination, 

pain intensity, and pain interference. Decreased pain resilience was correlated with increased 

recent-life adversity (not early-life adversity or racial discrimination) and correlated with increased 

pain intensity (not pain-related interference). Bootstrapped multiple mediation models revealed 

that relationships between all adversity/discrimination and pain outcomes were mediated by pain 

catastrophizing. Pain resilience, however, was not a significant mediator in these models. These 

findings highlight opportunities for early interventions to reduce cognitive-affective-behavioral 

risk factors for persisting daily pain among African-American adults with greater adversity 

exposure by targeting pain catastrophizing.
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INTRODUCTION

Heightened daily pain in healthy individuals is considered a risk factor for onset of chronic 

pain (pain persisting ≥ 3 months) [1]. Chronic pain is a major public health challenge, 

affecting more adults in the United States than heart disease, cancer and diabetes combined, 

and resulting in over $600 billion annually in medical treatment costs and lost productivity 

[2]. The burden that chronic pain places on individuals and society warrants the investigation 

of risk factors that may provide opportunities for early intervention. Biopsychosocial models 

of pain highlight that the experience of pain involves sensory and affective components that 

are determined by interactions among not just biological, but also psychological, social, 

and cultural factors [3]. Racial differences in clinical pain severity and experimental pain 

responses are well-established: studies show that African Americans (AA) report greater 

pain severity and pain-related functional disability compared to non-marginalized racial 

groups with similar pain conditions [2, 4–6]. AAs are also more likely to experience 

adversity and racial discrimination [7] than non-marginalized racial groups [8]. Racial 

discrimination represents a unique form of adversity that is disproportionately experienced 

by AAs [9, 10]. Exposure to adversity and discrimination, in turn, is associated with elevated 

daily bodily pain, enhanced experimental evoked pain responsiveness, and increased risk 

for chronic pain [11, 12]. However, the mechanisms through which adversity and/or 

discrimination lead to negative pain outcomes are still unclear [13–17].

Racial disparities in exposure to adversities and discrimination are well-documented 

historically and have been relatively resistant to changes in laws and policies designed 
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to mitigate them [18, 19]. AAs are exposed to higher rates of adverse individual 

experiences (e.g., traumatic events, family adversity, interpersonal violence), including 

race-based discrimination [20–23], as well as adverse environmental conditions (e.g., 

housing inequities, neighborhood crime). These “downstream” individual experiences and 

environmental conditions are driven, in part, by “upstream” structural factors (e.g., systemic 

racism [24–26]). Adversity is associated with increased risk for developing stress-related 

mental and physical health conditions, including chronic pain [27]. Whereas some evidence 

suggests specific types and timing of adversity are associated with pain experiences [11, 

28], other studies have failed to detect unique associations between adversity domains and 

pain outcomes [29, 30]). For instance, both recent and lifetime experiences of discrimination 

are associated with lower heat tolerance in experimental evoked pain tasks [31] as well as 

greater clinical pain [17, 32, 33]. Recent theoretical models of adversity posit that event 

features such as developmental timing are likely to prove more fruitful for understanding 

biobehavioral responses than approaches that either treat all adverse events the same or 

assume each subtype has unique neurobiological effects [34]. Examining the effects of early 

life adversity on risk for chronic pain separately from the effects of adversity in adulthood is 

supported by clinical and preclinical research [15].

The present study evaluated two cognitive-affective-behavioral processes that may help to 

explain, in part, the relation between adversity and daily pain. Whereas the first – pain 

catastrophizing – has received considerable attention in the pain literature as a predictor 

of clinical and experimental evoked pain outcomes [35], the second – pain resilience 

– has emerged more recently, and its role as a potential mediator of relations between 

adversity and pain has yet to be investigated. Pain catastrophizing refers to the tendency 

to magnify the threat value of pain stimuli, to feel helpless in the context of pain and in 

one’s ability to cope with it, and by a perceived inability to divert pain-related thoughts 

in anticipation of, during, or following a painful encounter [36]. Although the 3-factor 

structure of pain catastrophizing derived from the Pain Catastrophizing Scale (PCS [37]) 

has been supported in healthy and chronic pain samples [36], the present study focused on 

the PCS total score, which has been found to be more readily comparable across cultures 

[38]. Pain catastrophizing has been linked to increased pain sensitivity, greater impairment 

in those with chronic pain, and is a risk factor for the development of chronic pain 

[39–41]. Research in clinical and non-clinical settings suggests that pain catastrophizing 

accounts for up to 31% of the variance in pain ratings [39, 42]. An individual’s tendency 

to engage in pain catastrophizing may be shaped by environmental factors and early life 

experiences [42, 43]. For example, pain catastrophizing is associated with specific types 

of childhood maltreatment [44–46], prior trauma exposure [47], and experiences of racial 

discrimination in AA adults [48, 49]. Together, evidence for associations between different 

types of adversity and pain catastrophizing, as well as higher rates of pain catastrophizing 

observed among AA compared to non-marginalized racial groups [50], suggest that pain 

catastrophizing could represent one pathway linking adversity and daily pain among AA 

adults.

Pain resilience has been posed as a construct antithetical to vulnerabilities such as pain 

catastrophizing, with prior studies suggesting that the two may be separate but interrelated 

[51]. Resilience is broadly defined as “sustained positive functioning in the face of 
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significant physical or psychological challenges” [52]. Resilience comprises adaptive coping 

mechanisms (i.e., acceptance) as well as dispositional (i.e., optimism) and environmental 

factors (i.e., social support) factors that promote well-being [52]. Different indicators of pain 

resilience have been associated with lower levels of pain catastrophizing [53, 54], greater 

habituation to experimental heat and cold pain stimuli [55], improved functioning in the 

presence of pain [56], and higher levels of pain acceptance [57]. Some studies suggest 

that psychological resilience could serve as a protective factor against the development 

of chronic pain [55, 58]. While evidence indicates that adversity exposure is negatively 

associated with resilience and is a risk factor for adverse health outcomes, findings suggest 

that a U-shaped relationship may exist between adversity exposure and pain outcomes, 

possibly explained, in part, by the influence of protective factors such as resilience [59]. For 

example, in a sample of adults with chronic back pain, those exposed to moderate lifetime 

adversity experienced less impairment than those who reported no adversity or high levels 

of adversity [60]. Important questions remain unanswered regarding the extent to which 

developmental timing of adversity contributes to pain resilience, and whether pain resilience 

protects against the emergence of pain complaints among individuals who experience higher 

levels of adversity.

Understanding the pathways that link adversity to daily pain in healthy AA adults could 

highlight opportunities to prevent the development of chronic pain in AAs - particularly 

those exposed to higher levels of adversity. While pain catastrophizing has been primarily 

studied in populations with chronic pain, evidence suggests that pain catastrophizing in 

healthy populations can predict onset of chronic pain [39]. Further investigation is needed 

to determine the role pain catastrophizing plays in the transition from healthy status to 

chronic pain. The present study examined how early-life adversity, recent adversity, and 

racial discrimination were associated with daily pain and pain-related interference with 

life activities in healthy AA adults. Pain-related life interference captures the extent to 

which pain disrupts physical, emotional, recreational, and other domains of an individual’s 

life [61]. Identifying factors that contribute to greater pain-related interference in AA 

adults could inform the development and refinement of interventions that seek to improve 

functioning and engagement in important life domains. In addition, this study examined 

pain catastrophizing and pain resilience as potential mechanisms linking adversity and 

pain experiences. Pain catastrophizing has been shown to mediate racial differences in 

experimental pain tolerance [62–64], as well as the relationship between experiences of 

racial discrimination and chronic pain in AA females [48]. To address lingering questions in 

the pain literature regarding whether and how different features of adversity are associated 

with pain intensity and interference, the current study incorporated multiple measures 

covering a wide range of adversity types across the lifespan. It was hypothesized that 

adversity would be associated with greater sensory and affective pain intensity and pain 

interference, and that higher pain catastrophizing and lower pain resilience would account, 

in part, for this relationship.
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METHODS

Study population

This cross-sectional study included 160 healthy adults who self-identified as AA (98 

women; 62 men; none identified as transgender), were between the ages of 18 to 45 

(inclusive) and were seen for a baseline assessment as part of a larger ongoing longitudinal 

study. Participants were recruited primarily through online research participant registries, 

community and university webpages advertising research studies, flyers distributed at local 

Historically-Black Colleges and Universities, and flyers placed in waiting rooms of local 

clinics serving the AA community. Participants were excluded if they had a current chronic 

pain condition (defined as persistent daily or near daily pain of ≥3 months in duration as 

determined by a modified version of the Persistent Pain Questionnaire [65]), sickle cell 

disease, medical conditions that might affect the hypothalamic-pituitary-adrenal (HPA) axis 

or were taking daily medications that could affect pain or stress (i.e., HPA) responses, 

or met criteria for a substance use disorder in the previous three months. All self-report 

measures described below were completed by participants via a research electronic data 

capture (REDCap) system during their initial laboratory visit.

Pain Intensity

The McGill Pain Questionnaire-Short Form (MPQ-SF [66]) was used to assess the intensity 

of participants’ daily/ongoing pain. Participants indicated on a four-point scale (0 = “None” 

to 3 = “Severe”) the extent to which they had experienced a variety of pain characteristics. 

The MPQ-SF provides two subscales that served as primary outcome measures: the MPQ-

Sensory (MPQ-S) subscale that contains eleven items and measures the sensory dimension 

of pain (e.g., throbbing, burning, or aching), with total scores ranging from 0 to 33 (higher 

scores reflect greater sensory pain intensity); and the MPQ-Affective (MPQ-A) subscale that 

contains four items and assesses the affective dimension of pain (e.g., tiring, sickening, or 

punishing), with total scores ranging from 0 to 12 (higher scores reflect greater affective 

pain intensity). Current reliability was excellent for the MPQ-S (α=0.93) and good for the 

MPQ-A (α=0.84).

Pain-Related Life Interference

The PROMIS Pain Interference – Short Form (PROMIS-INT [67]) is an 8-item measure that 

was used to assess the degree to which pain interfered with daily life activities in the past 

seven days (e.g., “How much did pain interfere with the things you usually do for fun?”). 

Item scores ranged from 1 (not at all) to 5 (very much), with total scores ranging from 8 to 

40 (higher scores reflect greater pain-related interference). Current reliability was excellent 

for the PROMIS-INT (α=0.95).

Early Life Adversity

The Childhood Trauma Questionnaire (CTQ) [68] is a 28-item, self-report measure used to 

assess the frequency of different types of abuse experienced as a child and teenager (e.g., 

“I got hit or beaten so badly that it was noticed by someone like a teacher, neighbor, or 
doctor”). CTQ item scores ranged from 1 (never true) to 5 (very often true), with total 
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scores ranging from 28 to 140 (higher scores reflect more childhood trauma exposure). 

Current reliability was good for the CTQ (α=0.84). A brief 10-item version of the Family 

Adversity Questionnaire (FAQ) was used to assess the number of non-sexual, adverse early-

life experiences, including parental incarceration, illness, disability, death and severe poverty 

(e.g., “Your family often faced serious financial problems because your parents were often 
out of work”) [69]. Items were dichotomous (0 = No; 1 = Yes), with total scores ranging 

from 0 to 10 (higher scores reflect more adverse early life experiences). Current reliability 

was good for the FAQ (α=0.80).

Recent Life Adversity

The Chronic Burden Scale (CBS) is a 21-item scale used to measure the degree to which 

a variety of stressors (e.g., economic, employment, crime, and legal problems) have been a 

problem for participants in the past 6 months (e.g., “Housing problems [uncertainty about 
housing, problems with the landlord, needing to find a new place to live]”) [70]. CBS item 

scores ranged from 1 (not a problem for me) to 4 (a major problem for me), with total scores 

ranging from 15 to 84 (higher scores reflect greater burden from chronic stressors). Current 

reliability was good for the CBS (α=0.86). The Perceived Stress Scale-10 (PSS-10 [71]) 

is a 10-item measure used to assess the degree to which individuals perceive their lives as 

stressful in the past month (e.g., “In the last month, how often have you felt difficulties were 
piling up so high that you could not overcome them?”). PSS-10 item scores ranged from 0 

(never) to 4 (very often), with total scores ranging from 0 to 40 (higher scores reflect higher 

levels of perceived stress). Current reliability was good for the PSS-10 (α=0.86).

Racial/Ethnic Discrimination

The 17-item Brief Perceived Ethnic Discrimination Questionnaire – Community Version 

(BPEDQ-CV) [72] was used to assess lifetime experiences of discrimination because of 

one’s race or ethnicity. Participants indicated the frequency of experiences with racial 

discrimination on a scale of 1 (never) to 5 (very often), with total scores ranging from 17 

to 75 (higher scores reflect more experiences with racial discrimination) (e.g., “Because of 
your race, have policemen or security officers been unfair to you?”). Current reliability was 

good for the BPDEQ-CV (α=0.88).

Pain Catastrophizing

The Pain Catastrophizing Scale (PCS [37]), a 13-item self-report measure, was used to 

measure dispositional tendencies to engage in catastrophic thought while experiencing pain 

(e.g., “I become afraid that the pain will get worse”). Participants indicated the degree to 

which they experience catastrophic thoughts during a painful experience on a scale of 1 (not 
at all) to 4 (all the time). Scores range from 0 to 52, with higher scores indicating a greater 

tendency to engage in catastrophic thoughts. Current reliability was excellent for the PCS 

(α=0.92).

Pain Resilience

The Pain Resilience Scale (PRS) is a 14-item self-report measure that was used to assess 

cognitive/affective positivity and behavioral perseverance during a painful experience [73]. 
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Participants were asked to report how frequently they experienced cognitive, emotional, or 

behavioral responses to pain on a scale of 0 (not at all) to 4 (all the time) (e.g., “When faced 
with intense or prolonged pain, I don’t let it get me down”). Scores range from 0 to 56, 

with higher scores indicating higher levels of pain-specific resilience. Current reliability was 

excellent for the PRS (α=0.95).

Covariates

A brief demographics form was used to determine participant age, gender, and education 

level (years completed).

Data analysis

Composite scores were computed for early-life adversity (sum of standardized scores 

for the CTQ and FAQ) and recent-life adversity (sum of standardized scores for the 

CBS and PSS-10). Theoretical models of stress exposure measurement [74] emphasize 

conceptual and methodological advantages of composite indices over individual measures: 

more accurate estimation of stress exposures across multiple contexts; increased predictive 

power; circumventing problems of highly-correlated individual predictors (i.e., collinearity 

or suppression effects); and overcoming ‘threshold effects’ [75]. These advantages apply 

to early-life and recent adversity measurement – individual adversity domains are 

interconnected and unlikely to operate in isolation. Importantly, prior work evaluating the 

impact of adversity on mental and physical health outcomes supports distinguishing the 

unique effects of early-life adversity from recent adversity [76–78].

Primary analyses included multiple mediation models conducted in SPSS v.28 (IBM, Corp.) 

using the PROCESS macro [79], which employs ordinary least squares regression for 

path analysis and constructs bias corrected 95% bootstrap confidence intervals for indirect 

(mediated) effects with a resample rate of 5,000. Models simultaneously evaluated pain 

catastrophizing and pain resilience as mediators of the relationship between adversity (i.e., 

early-life adversity, recent-life adversity) or lifetime racial discrimination and pain outcomes 

(i.e., sensory pain intensity, affective pain intensity, and pain interference). Due to known 

effects on pain outcomes, all PROCESS models included age, gender, and education (years 

completed) as covariates [80]. Corrections were made for multiple testing using the false 

discovery rate approach [81].

RESULTS

Preliminary Analyses

Participants included 98 female and 62 male African-American adults. Their mean age 

was 25.9 (SD=6.4) and they completed a mean of 15.7 years of education (SD=3.6). 

Participants’ mean scores on the MPQ-S and MPQ-A were 5.7 (SD=7.4; range: 0–28) 

and 1.3 (SD=2.3; range: 0–11), respectively. Their mean raw pain interference score of 

10 (SD=4.7; range: 8–33) corresponds to a T-Score of 49.9, which is average for the 

United States general population. Participants’ mean scores on pain catastrophizing and pain 

resilience were 9.2 (SD=9.3; range: 0–41) and 33.5 (SD=12.4; range: 0–56), respectively. 

Bivariate correlations for demographic, adversity, discrimination, pain catastrophizing, pain 
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resilience, and pain outcomes are presented in Table 1. Zero order Pearson correlation 

analyses showed higher pain catastrophizing was associated with greater adversity (recent-

life adversity, early-life adversity), greater racial discrimination, and worse pain outcomes 

(sensory pain, affective pain, and pain interference). Higher pain catastrophizing was 

also associated with lower pain resilience. Higher pain resilience was associated with 

greater recent-life adversity but was not significantly associated with early-life adversity 

or discrimination. In addition, higher pain resilience was associated with lower sensory and 

affective pain but was not significantly associated with pain interference. Higher levels of 

early- and recent-life adversity – but not discrimination - were associated with greater pain 

interference. Moreover, higher levels of recent-life adversity and discrimination – but not 

early-life adversity - were associated with higher sensory and affective pain.

Multiple Mediation: Early-Life Adversity

The conceptual multiple mediation model via pain catastrophizing and pain resilience is 

presented in Figure 1. Results of multiple mediation models including early-life adversity 

are summarized in Table 2. None of the direct effects (c’) of early-life adversity (X) on 

sensory pain (Y), affective pain (Y), or pain interference (Y) were statistically significant, 

indicating that early-life adversity was unrelated to these three pain outcomes. However, the 

indirect (mediated) effects of early-life adversity on all three pain outcomes (i.e., sensory 

pain intensity, affective pain intensity, pain interference) via pain catastrophizing (a1b1) were 

significant. That is, higher levels of early-life adversity were associated with more pain 

catastrophizing, which, in turn, was associated with higher sensory pain, higher affective 

pain, and greater pain-related interference. None of the indirect effects of early-life adversity 

on pain outcomes through pain resilience (a2b2), however, were significant.

Multiple Mediation: Recent-Life Adversity

Results of multiple mediation models targeting recent-life adversity are summarized in Table 

3. None of the direct effects (c’) of recent life adversity (X) on sensory pain (Y), affective 

pain (Y), or pain interference (Y) were statistically significant, indicating that recent-life 

adversity was unrelated to these three pain outcomes. However, the indirect (mediated) 

effects of recent-life adversity on all three pain outcomes (i.e., sensory pain intensity, 

affective pain intensity, pain interference) via pain catastrophizing (a1b1) were significant. 

That is, higher levels of recent-life adversity were associated with more pain catastrophizing, 

which, in turn, was associated with higher sensory pain, higher affective pain, and greater 

pain-related interference. None of the indirect effects of recent-life adversity on pain 

outcomes through pain resilience (a2b2), however, were significant.

Multiple Mediation: Racial Discrimination

Results of multiple mediation models including lifetime racial discrimination are 

summarized in Table 4. The direct effect (c’) of discrimination (X) on affective pain (Y) 

was significant, indicating that discrimination predicted affective pain. However, the direct 

effects (c’) of discrimination (X) on sensory pain (Y) and pain interference (Y) were 

not statistically significant. The indirect (mediated) effects of discrimination on all three 

pain outcomes (i.e., sensory pain intensity, affective pain intensity, pain interference) via 

pain catastrophizing (a1b1) were significant. That is, higher levels of discrimination were 
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associated with more pain catastrophizing, which, in turn, was associated with higher 

sensory pain, higher affective pain, and greater pain-related interference. None of the 

indirect effects of discrimination on pain outcomes through pain resilience (a2b2), however, 

were significant.

DISCUSSION

The burden of pain in the United States falls disproportionately on AA adults [5]. Although 

heightened exposure to adversity and racial/ethnic discrimination is likely to increase 

risk for acute and chronic pain among AA adults [11, 12], the pathways through which 

these exposures influence pain experiences have yet to be elucidated [13–17]. The present 

study evaluated the extent to which two cognitive-affective-behavioral processes - pain 

catastrophizing and pain resilience - could explain relations between different features 

of adversity and pain outcomes. Pain catastrophizing is one of the most robust and well-

characterized predictors of clinical pain [35]. Pain resilience has received comparatively 

less attention in the literature but is implicated in dual-factor models of chronic pain, 

which propose that risk and resilience are not simply two sides of the same coin but 

capture distinct mechanistic pathways [82]. Consistent with hypotheses, pain catastrophizing 

statistically mediated (in part) relations between adversity and daily pain-related outcomes 

(i.e., sensory and affective pain intensity, pain-related life interference). Importantly, 

greater pain catastrophizing was independently associated with higher levels of lifetime 

racial discrimination and greater exposure to both early- and recent-life adversity. Future 

studies should evaluate potential mechanisms linking discrimination and adversity to pain 

catastrophizing, including alterations in social threat hypervigilance and stress response 

systems [83]. Contrary to hypotheses, pain resilience did not mediate any of the relations 

between early/recent adversity or racial discrimination and pain outcomes. Together, these 

findings suggest that early interventions should target pain catastrophizing among healthy 

AA adults to mitigate risk for persistent daily pain, which, in turn, confers increased risk for 

transition to chronic pain [84, 85].

Recent work suggests that exposure to adversity may increase pain catastrophizing via 

increased psychological distress [86]. The present findings extend this work by showing 

that pain catastrophizing statistically mediates the effects of a broad array of adversity types 

on daily pain outcomes among AA adults. We demonstrated that the indirect mediating 

effects of pain catastrophizing are present regardless of adversity timing, are observed 

for lifetime experiences of racial discrimination, and extend to composite measures of 

early-life adversity (including emotional and physical neglect, physical and sexual abuse, 

and non-traumatic adverse events). That indirect effects were observed for past (childhood) 

adverse events on current daily pain suggests that these pathways may operate even in the 

absence of current (adulthood) adverse events. One interpretation of these findings is that 

pain catastrophizing could exhibit enduring (trait-like) effects on pain in adulthood long 

after the early adverse events from which it emerged. This is consistent with evidence 

that pain catastrophizing exhibits both trait and state characteristics [87]. Notably, the 

present findings further suggest that pain catastrophizing could emerge in AA adults 

following adverse events that involve social (i.e., rejection, exclusion, or loss) - but not 

necessarily physical - pain [88]. Social pain has been defined as the unpleasant emotional 
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response elicited by actual or threatened separation from people or social groups [89]. 

However, in the absence of previous assessment of pain catastrophizing in childhood, these 

interpretations remain speculative. Social and physical pain have been found to share neural 

pathways and inflammatory consequences [90], which suggests that psychological distress 

and catastrophizing responses to social pain could influence an individual’s vulnerability 

for negative physical pain outcomes. It is critical for future studies to determine for 

whom psychological distress contributes to the emergence of pain catastrophizing following 

adversity and to elucidate the mechanisms by which this process occurs. Given the 

transdiagnostic importance of catastrophic thinking across mental health outcomes that 

frequently co-occur with chronic pain (e.g., mood disorders) [91], one key question 

is whether disorder-specific distress (e.g., depressive, anxious, and posttraumatic stress 

symptoms) explains the emergence of pain catastrophizing following adversity. Answers to 

these questions could inform the development and refinement of interventions designed to 

help individuals manage the dimensions of distress most relevant to pain catastrophizing in 

the aftermath of adversity and, ultimately, to reduce risk for developing chronic pain.

Exposure to adversity and racial/ethnic discrimination was associated with greater pain-

related interference via elevations in pain catastrophizing. This finding is consistent with the 

fear-avoidance model of chronic pain, which proposes that pain catastrophizing increases 

risk for subsequent pain severity and disability through increases in pain-related fear and 

avoidance behaviors [92]. One important contribution of this study is to demonstrate that 

this pathway operates in healthy AA adults without acute injury or chronic pain, adding to 

prior work in a Dutch cohort showing that pain catastrophizing predicted the development 

of low back pain with disability among pain-free individuals [93]. Individual differences in 

pain catastrophizing among AA adults accounted, in part, for relations between adversity 

and the degree to which subclinical pain interfered with the performance and enjoyment 

of daily activities. Research in adults without chronic pain suggests that “catastrophizers” 

preferentially attend to threatening pain-related stimuli, even after controlling for negative 

affectivity [94]. Hence, pain catastrophizing could negatively impact task completion and 

social activity engagement by shifting attention away from these activities toward painful 

sensations or cues [95]. Dual process models of pain further posit, with conflicting 

empirical support [96, 97], that greater pain catastrophizing is more strongly associated with 

heightened attentional bias to pain threat among individuals with lower attentional control. 

Future studies are needed to evaluate potential mechanisms (e.g., cognitive appraisals, pain 

behaviors) linking pain catastrophizing to pain-related interference in healthy AA adults, as 

well as potential moderators of this relation (e.g., attentional control, social support).

Consistent with expectations, pain resilience was strongly and negatively correlated with 

pain catastrophizing. However, unlike pain catastrophizing, none of the hypothesized 

indirect (mediated) pathways from adversity and discrimination measures to pain outcomes 

through pain resilience were significant. Resilience in the context of pain includes a 

behavioral perseverance component (i.e., doing things despite pain) and a cognitive-affective 

component (i.e., maintaining positive – and managing negative - emotions and cognitions 

during pain) [98]. Resilience has also been defined more broadly as the ability to bounce 

back from adversity [99]. Bivariate correlations revealed that greater recent adversity was 

associated with lower pain resilience, and neither early adversity nor discrimination were 
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associated with pain resilience. One interpretation of these findings is that pain resilience 

may only emerge as a mediator of relations between adversity types and pain outcomes 

once pain has become chronic. According to this perspective, resilience among chronic 

pain patients is captured by a combination of low pain-related life interference and high 

pain severity [100] that may not be characteristic of healthy individuals. Whereas pain 

resilience was negatively correlated with both pain intensity and life interference among 

persons living with HIV and chronic pain [101], pain resilience was negatively correlated 

with pain intensity but unrelated to pain-related life interference among healthy AA adults 

in the present study. Individuals with back pain exhibit significant indirect effects of 

pain resilience on subsequent pain intensity and physical dysfunction via self-efficacy and 

kinesiophobia, supporting the inclusion of pain resilience in an expanded fear-avoidance 

model of pain alongside pain catastrophizing [102]. Future studies are needed to evaluate 

whether this model can account for variation in pain risk among healthy individuals, the 

role of adversity in determining pain resilience, and potential mediators that can account for 

relations between pain resilience and pain experiences. One promising potential mediator 

to target is the experience of positive emotions. Indirect effects of higher resilience on 

lower pain catastrophizing via elevations in daily positive emotions were found in a 

study of chronic pain patients [103], raising the possibility that positive emotions could 

protect against development of pain by disrupting cognitive-affective processes involved 

in pain catastrophizing [58]. Positive emotions could influence expectations about pain 

perception, which are known to influence placebo analgesia and neural circuits that subserve 

nociception and pain relief [104]. Future studies evaluating an expanded fear-avoidance 

model should also consider affective-motivational factors that may influence relations 

between pain catastrophizing and pain experiences, including goal attainment [105].

The present study contributes to understanding of how exposure to adversity and racial/

ethnic discrimination are associated with daily pain complaints in healthy AA adults. 

However, findings should be interpreted cautiously in light of several important limitations. 

First, given the reliance on cross-sectional and correlational data, it is not possible 

to establish temporal precedence or make causal inferences. Fear-avoidance models of 

pain posit bidirectional relations between state- or trait-like factors (i.e., catastrophizing, 

resilience) and pain-related outcomes [92, 102]. Hence, it is possible that higher levels of 

pain catastrophizing resulted from greater pain intensity and interference among healthy 

AA adults. For example, pain catastrophizing may strengthen as pain itself becomes more 

chronic, in a maladaptive attempt to cope with pain-related distress and uncertainty. Second, 

similar mediation patterns across adversity types could have been due to overlap among 

these measures, consistent with evidence that adverse events frequently co-occur [106]. 

However, correlations among early adversity, recent adversity, and racial discrimination 

were moderate in size (.36 ≤ r’s ≤ .53), which suggests that these measures captured 

unique aspects of exposure to adverse events. Third, reliance on self-report measures of 

early adversity could have contributed to retrospective recall bias, though reports of adverse 

childhood experiences are relatively stable over time [107]. Fourth, pain catastrophizing 

was not assessed in early childhood, and therefore we are unable to determine whether 

this cognitive-affective-behavioral process was present before exposure to adverse events 

in adulthood. Finally, the absence of a comparison group precludes speculation regarding 
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whether the mediation pathways observed in this study would extend to other demographic 

groups. Future research is needed to determine whether the strength and significance 

of these indirect effects vary across different racial and ethnic groups, including if 

experiences of adversity and discrimination are similarly associated pain catastrophizing 

for non-minoritized racial/ethnic groups.

CONCLUSIONS

Understanding the factors that contribute to daily pain complaints and pain interference 

among healthy AA adults could help to minimize racial disparities in chronic pain risk by 

identifying opportunities for prevention. Interrupting the transition from acute to chronic 

pain among AA adults is critical given lingering racial disparities in pain treatment [5] 

and evidence that once chronic, pain becomes difficult to treat. Non-pharmacological 

interventions for chronic pain are associated with only small-to-moderate - and often 

short-term - benefits on pain [108, 109]. The present findings have at least two important 

clinical implications. First, adversity across the lifespan, including experiences of racial 

discrimination, is associated with worse daily pain regardless of the timing of events. 

Exposure to adverse events could aid in the identification of healthy AA adults at elevated 

risk for developing persistent daily pain complaints. Importantly, daily pain risk was linked 

not only to adverse childhood experiences, whose importance for health outcomes is 

increasingly recognized in medical settings, but also to experiences of racial discrimination 

across the lifespan. The latter should be included in routine screening for chronic pain 

risk among marginalized adults. Moreover, efforts to prevent the downstream effects of 

racial discrimination on daily pain among AA adults must be accompanied by efforts to 

modify the upstream structural conditions from which these health inequities emerge [110]. 

Second, among AA adults reporting higher levels of adversity or racial discrimination, 

interventions specifically targeting pain catastrophizing [111] could help to reduce the risk 

for transition from acute to chronic pain. Both cognitive behavioral and acceptance and 

commitment therapies have shown promise as interventions that can mitigate the effects of 

pain catastrophizing [111]. These interventions may be particularly salient for AA adults, 

who report higher levels of pain catastrophizing compared to NHW adults [50], and could 

be added to existing guidelines for primary prevention of chronic pain that focus on pain 

education, modifiable lifestyle factors, and stress management [112].
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Figure 1. 
Conceptual multiple mediation model via pain catastrophizing and pain resilience.
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