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Abstract
The burden of pain is unequal across demographic groups, with broad and persisting race differences in pain-related outcomes in
the United States. Members of racial and ethnic minorities frequently report more pervasive and severe pain compared with those in
themajority, with at least some disparity attributable to differences in socioeconomic status. Whether race disparities in pain-related
health outcomes exist among former professional football players is unknown. We examined the association of race with pain
outcomes among 3995 former professional American-style football players who self-identified as either Black or White. Black
players reported more intense pain and higher levels of pain interference relative to White players, even after controlling for age,
football history, comorbidities, and psychosocial factors. Race moderated associations between several biopsychosocial factors
and pain; higher body mass index was associated with more pain among White but not among Black players. Fatigue and
psychosocial factors were more strongly related to pain among Black players relative to White players. Collectively, the substantial
social and economic advantages of working as a professional athlete did not seem to erase race-related disparities in pain. We
highlight an increased burden of pain among elite Black professional football players and identify race-specific patterns of
association between pain and biopsychosocial pain risk factors. These findings illuminate potential future targets of interventions
that may serve to reduce persistent disparities in the experience and impact of pain.
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1. Introduction

Persistent or chronic pain is estimated to affect over 100 million
American adults, is among the leading global causes of reduced
quality of life,9 and carries direct and indirect costs approaching
one trillion dollars annually in the United States.17,32,46 A recent
survey found that the proportion of adults in the United States
reporting at least one painful health condition increased from just
over 30% in 1997 to 1998 to 41% several decades later.33

However, the burden of pain is unequally distributed across racial
and ethnic groups.30,36 Recent reviews highlight the greater
intensity of acute pain, the greater prevalence, severity, and

impact of chronic pain, and the reduced access to and receipt of
high-quality pain care among African Americans relative to White
adults in the United States.22,26,30 Race differences in health
outcomes, including pain, are in part driven by social factors such
as discrimination and bias, which have led to inequities in
neighborhood environment, medical care, and socioeconomic
position across the lifespan (ie, African Americans report more
difficult socioeconomic circumstances relative to White Ameri-
cans in the early life, midlife, and late life).36 Professional
American-style football (ASF) players represent a racially diverse
group in which a majority of active professional players identify as
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Black or African American. American-style football players are
exposed to high levels of physical trauma during their playing
years, putting them at risk of persistent pain, lasting physical
impairment, and substantial psychosocial distress.

In the present study, we examined race differences in pain and
in the biopsychosocial correlates of pain in a large cohort of
former professional ASF players in the United States. We
specifically evaluated differences between Black and White
former players in pain intensity (ie, a sensory measure of the
perceived severity of daily pain) and pain interference, defined as
the extent to which pain functionally interferes with daily activities
of life. We also investigated the contribution of race on
associations between pain and biopsychosocial risk and
resilience factors. It is important to investigate whether particular
biopsychosocial variables are more or less strongly associated
with pain in disparate racial groups, given that previous studies
have documented unique pain experiences across such
groups.4,8 Moreover, several previous studies have suggested
that the contribution of pain-related risk factors may differ across
racial groups in the United States.3,13 Accordingly, analyses of
group differences in pain and its correlates in the present study
controlled for critical factors such as exposures during and after
participants’ playing years. Such exposures included the number
of seasons of play, field position, self-reported concussion
symptoms during active play, BMI, and current use of pain
medication. Overall, we hypothesized that Black former ASF
players would likely report a greater impact of pain relative to
White former players, and that the patterns of biopsychosocial
contribution to the experience of pain would differ as a function of
race.

2. Methods

2.1. Study population

The Football Players Health Study (FPHS) at Harvard University
recruited men who held a National Football League (NFL) contract
in 1960 or later. A questionnaire was sent to over 13,000men with
email or residential addresses available from the NFL Players
Association database. This study includes the data from the 3995
men who responded to the survey; previous studies have
suggested that this subset of respondents are highly representative
of the full group.48 Participants in the survey provided oral and
written informed consent; the Harvard School of Public Health
Institutional Review Board approved the study. Additional details
regarding the FPHS are available in previous publications.48

2.2. Measures

Demographic data were collected, including age and race. For
the assessment of race, players were asked “Which category
best describes your race? Mark all that apply” with response
options: Black/African American, White, American Indian/
Alaskan Native, Native Hawaiian/Pacific Islander, Asian, and
other. Participants who endorsed only “Black” or “White” were
assigned to that racial category. Participants who endorsed
“Black/African American” in addition to another race were
assigned to “Black,” based on studies that show minority bias
such that perceivers tend to categorize multiracial individuals as
belonging to a minority group.6,24,28 The main study analyses
include only those who selected Black/African American or
White. A sensitivity analysis was conducted that analyzed 116
study respondents who endorsed multiple racial categories as

compared with those who endorsed a single race designation of
either White or Black/African American.

2.2.1. Football exposure variables

Players were asked to indicate the number of seasons they played
professionally and to select from the following field positions:
defensive back, defensive line, kicker/punter, linebacker, offensive
line, quarterback, running back, special teams, tight end, and wide
receiver. In addition, we queried the frequency of 10 football-related
concussion symptoms that were summed across items; this
concussion symptom score has been used in previous FPHS
studies and has shown strong correlations with a variety of health-
related and quality of life-related outcomes.18,19,40,42

2.2.2. Pain outcomes

Pain intensity over the past weekwas characterized using the single-
itemPatient-ReportedOutcomesMeasurement Information System
(PROMIS) pain intensity (0-10) scale. The PROMIS Pain Interference
Scale 6b, which is comprised of 6 items, assessed the past 7-day
pain interference in daily life activities such as working and
socializing. The Pain Interference Scale shows good psychometric
properties and has well-established national norms1; pain interfer-
ence scores are presented as T-scores.

2.2.3. Psychosocial factors

The Patient Health Questionnaire (PHQ)-4 queried 2 depression
symptoms and 2 anxiety symptoms over the past 2 weeks.27

Responseswere dichotomized at$3 for each. Study participants
were categorized as having clinically significant anxiety symp-
toms only, clinically significant depressive disorder only, both, or
neither, according to whether theymet the PHQ-4 cutoffs or were
currently taking medications for management of depressive or
anxiety symptoms. Social support was assessed with a single
item querying satisfaction with social relationships using a 5-point
Likert response scale from “poor” to “excellent.”

2.2.4. Current health-related factors

Current bodymass index (BMI) was calculated from self-reported
weight and height. Smoking was assessed by participant’s self-
report as “never,” “past,” or “current” smoker. Participants also
self-reported the number of surgeries they had undergone during
their playing career. Exercise habits were quantified broadly with
the average number of days each week in which participants
engaged in walking, running, other aerobic activity (eg, bicycling),
and/or weight training. Fatigue over the past week was assessed
with a single item using a 5-point Likert response scale from
“none” to “very severe.” Lifetime medical provider’s diagnosis of
hypertension, diabetes, and sleep apnea was assessed by
participant’s self-report. Current prescription pain medication
use was assessed by participant self-report (yes/no).

2.3. Statistical analyses

Descriptive statistics were reported as mean 6 SD with Pearson
x2 test for group comparisons for continuous variables or as
percentages with Wilcoxon rank sum test for categorical
variables. To understand the cumulative impact of demographic,
football-related, and clinical factors on participant-reported pain
intensity and pain interference, we used 3 generalized linear
models for pain intensity and pain interference. These were: (1) a
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“baseline” model with age, race, and BMI as independent
variables, (2) a “fully adjusted” model with demographic,
football-related, social, and clinical variables, and (3) a “final”
model where independent variables were selected among those
included in the full model via a routine variable selection based on
Akaike information criterion (AIC). In the final model, some of the
initial independent/predictor variables were omitted based on AIC
criteria. The contribution of the independent variables left after
variable selection were estimated based on the standardized
coefficients. For all models, any missing values were treated as
missing at random without imputation.

To assess the impact of race on all models, we included race as
a separate interacting term, akin to an analysis of covariance
(ANCOVA) model where each variable’s contribution was
assessed for differential contributions across racial groups.
Statistical models that included pain severity and pain interfer-
ence separately as dependent variables were identical except for
the dependent variable. R Language for Statistical Computing
(version 4.2.x)39 was used to conduct all statistical analyses and
create final figures representing the data. Conformity of the data
to statistical assumptions were checked and verified by standard
tests. Effects were considered significant at P , 0.05 level.

3. Results

Of the 3995 respondents included in the main analyses, 1623
(40.6%) self-identified as Black, and 2372 (59.4%) self-identified
as White. Nearly all included variables differed significantly when
comparing Black andWhite former players (Table 1). The groups
did not differ in the number of seasons played, or in the number of
reported surgeries during active play, but playing position differed
strongly by race, with Black players more than twice as likely as
White players to have been running backs or defensive backs,
andWhite players muchmore likely to have been quarterbacks or
offensive linemen. On health-related measures, although Black
players were substantially younger than White players, they
reported higher BMIs and were more likely to report chronic
medical conditions such as hypertension, diabetes, and sleep
apnea (all P, 0.001). Black players reported a greater burden of
concussion symptoms, more severe fatigue, a higher frequency
of smoking, and lower frequencies of exercise. Rates of comorbid
anxiety and depression were higher among Black players as well,
along with lower endorsement of social support. Finally, on pain-
relatedmeasures, Black players reportedmore intense pain and a
higher burden of pain-related interference (all P , 0.001).

3.1. Findings related to pain intensity

In the baseline, fully adjusted, and final models, Black players
continued to report higher levels of pain intensity when controlling
for other potential confounding or contributing factors including
age, exercise, comorbidities, BMI, and football-related factors
(see Supplementary Table 1, available at http://links.lww.com/
PAIN/B849; and Fig. 1). A number of factors included in the
model were significantly associated with high-intensity pain,
including older age, more professional ASF seasons, higher BMI,
elevated fatigue scores, a greater burden of concussion
symptoms, hypertension, and the presence of significant anxiety
and depression. A higher degree of social support was
associated with reduced pain intensity.

We next stratified by race to explore the differential contributions
of pain-related variables in Black vs White players in the fully
adjusted model. We observed several significant moderating
effects of race, in that significant interactions of race on pain

intensity were seen with BMI (P , 0.01), fatigue (P , 0.01), and
mood (P 5 0.01; see Table 2 and Fig. 1). BMI was significantly
associated with pain intensity only among White players (not
among Black players), whereas fatigue was more strongly
associated with pain intensity among Black players relative to
White players. The presence of depression was associated with
more intense pain among Black players and less intense pain
among White players. Collectively, the model explained a larger
degree of variance in pain intensity among Black players (44%
variance explained) than inWhite players (33%variance explained).

3.2. Findings related to pain interference

Race-related differences were also observed in baseline, fully
adjusted, and final models of pain interference. In adjusted
models, Black players continued to report higher levels of pain
interference when controlling for other potential confounding or
contributing factors. A number of factors included in the model
were significantly associated with a greater functional impact of
pain (ie, higher scores on the PROMIS Pain Interference scale).
These factors included older age, higher BMI, elevated fatigue
scores, a greater burden of concussion symptoms, the presence
of hypertension, sleep apnea, and clinically significant symptoms
of anxiety and depression. Higher levels of social support and a
greater frequency of weekly exercise were associated with
reduced pain interference (seeFig. 2 andSupplementary Table 2,
available at http://links.lww.com/PAIN/B849) in models that
combined both Black and White former players.

We examined potential moderating effects of race on these
associations with pain interference. Significant interactions of
race with BMI (P, 0.05) and fatigue (P, 0.01) were observed in
the fully adjusted model, with near-significant interactions for
anxiety (significantly associated with more pain interference only
among Black players), social support (more strongly protective
against pain interference among Black players), and exercise
frequency (significantly associatedwith less pain interference only
among White players). BMI was significantly (P , 0.05 for the
interaction) more strongly associated with pain interference
among White players (indeed, no association of BMI with pain
interference was evident among Black players), whereas fatigue
was more strongly associated with pain interference among
Black players (P 5 0.003 for the interaction). Collectively, the
model explained a larger degree of variance in pain interference
among Black players (56% variance explained) than in White
players (44% variance explained; Table 3 and Figure 2).

When re-estimating the same model while controlling for pain
intensity,many of the same factors emerged as significant correlates
of pain interference, although the direction of the association with
racewas reversed. As expected, pain intensity is by far the strongest
predictor of pain interference (Fig. 3). Older age, concussion
symptoms, fatigue, the presence of sleep apnea, and significant
anxiety and depressive symptomatology remain significant predic-
tors of higher levels of pain interference. Social support remains a
statistically significant protective factor, with higher levels of social
support associatedwith lowerpain interference. In thismodel, race is
significantly associated with pain interference, although Black
players report less pain interference in this model, when pain
intensity is statistically controlled (Fig. 3).

3.3. Sensitivity analysis

To determine whether self-identified multiracial individuals
differed from those who were categorized into a single race
designation ofWhite or Black, we conducted a sensitivity analysis
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Table 1

Descriptive data.

Characteristic Black (n 5 1623) White (n 5 2372) P

Age 48.3 6 12.6 54.4 6 15.0 ,0.001

Missing 0 0

Current BMI 32.1 6 5.5 30.6 6 4.4 ,0.001

Missing 11 17

PROMIS pain intensity (0–10) 5.1 6 2.6 4.0 6 2.3 ,0.001

Missing 6 12

PROMIS pain interference (T-score) 57.4 6 9.4 55.0 6 8.2 ,0.001

Missing 2 0

Primary NFL position ,0.001

Defensive back 393 (24%) 183 (7.7%)

Defensive line 232 (14%) 268 (11%)

Kicker 2 (0.1%) 120 (5.1%)

Linebacker 236 (15%) 368 (16%)

Offensive line 145 (8.9%) 705 (30%)

Quarterback 12 (0.7%) 173 (7.3%)

Running back 240 (15%) 142 (6%)

Special teams 6 (0.4%) 26 (1.1%)

Tight end 91 (5.6%) 222 (9.4%)

Wide receiver 266 (16%) 165 (7%)

Missing 0 0

Seasons in NFL 6.5 6 3.6 6.8 6 4.1 0.5

Missing 0 2

Concussion symptom score 32.2 6 28.2 29.3 6 25.9 0.005

Missing 35 50

No. of surgeries during active play 1.4 (1.3) 1.4 (1.2) 0.90

Missing 0 0

Smoking status ,0.001

Never smoked 1394 (87%) 1927 (82%)

Current smoker 138 (8.6%) 380 (16%)

Former smoker 71 (2.2%) 52 (2.2%)

Missing 20 13

Exercise frequency (days per week) ,0.001

0-1 212 (13%) 231 (9.9%)

2-3 1088 (68.5%) 1425 (61.3%)

41 288 (18.1%) 666 (28.7%)

Missing

Depression and anxiety symptom status ,0.001

Neither 1168 (72%) 1913 (81%)

Depression only 48 (3.0%) 71 (3.0%)

Anxiety only 74 (4.6%) 109 (4.6%)

Both 328 (20%) 277 (12%)

Missing 5 2

Current pain medication prescription 514 (32%) 597 (25%) ,0.001

Missing 0 0

Hypertension 659 (41%) 829 (35%) ,0.001

Missing 14 23

Sleep apnea 401 (25%) 498 (21%) ,0.001

Missing 0 0

Diabetes 185 (12%) 168 (7.3%) ,0.001

Missing 40 58

Social support score (1-5) ,0.001

1 (poor) 199 (12%) 123 (5.2%)

2 394 (24%) 346 (15%)

3 459 (29%) 702 (30%)

4 377 (23%) 796 (34%)

5 (excellent) 180 (11%) 389 (17%)

Missing 14 16

(continued on next page)
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that separately predicted pain intensity and pain interference. In
these analyses, 1542 individuals (38.2%) self-identified as Black,
2372 (58.9%) self-identified asWhite, and 116 (2.9%) identified as
multiracial. As with the dichotomized data in the main analysis,
most demographic, football-related, and clinical variables differed
significantly among the 3 race designation categories (Supple-
mental Table 3, available at http://links.lww.com/PAIN/B849).
For fully-adjusted models of pain interference and pain intensity,

findings from the main analysis remained the same for Black and
White players (Supplemental Tables 4 and 5, available at http://
links.lww.com/PAIN/B849). Given the relatively small number of
participants in the multiracial group, which falls short of the
required proportions of observations to predictors, the predictive
models for the multiracial group should be considered
exploratory.

Table 1 (continued)

Characteristic Black (n 5 1623) White (n 5 2372) P

Fatigue severity (1-5) ,0.001

1 (none) 222 (14%) 423 (18%)

2 488 (30%) 925 (39%)

3 697 (43%) 853 (36%)

4 172 (11%) 130 (5.5%)

5 (very severe) 35 (2.2%) 24 (1.0%)

Missing 9 17

NFL, National Football League.

Figure 1. Fully adjusted model for predicting pain intensity (Panel A) and significant race 3 predictor interactions for BMI (Panel B), fatigue (Panel C), and mood
(Panel D). *P , 0.05; **P , 0.01; ***P , 0.001. BM, body mass index; HTN, hypertension.
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Table 2

Race-stratified final multivariate models of association with pain intensity.

Variable Model 1: Black players Model 2: White players

Age 0.02*** (0.01, 0.03) 0.01*** (0.01, 0.02)

Current BMI 0.01 (20.01, 0.03) 0.05*** (0.03, 0.07)

Concussion symptom score 0.02*** (0.01, 0.02) 0.02*** (0.01, 0.02)

Social support 20.22*** (20.34, 20.11) 20.24*** (20.33, 20.15)

Fatigue 1.20*** (1.06, 1.34) 0.92*** (0.81, 1.03)

Depression and anxiety symptom status

Anxiety 0.30 (20.19, 0.79) 0.0 (20.38, 0.38)

Depression 0.43 (20.16, 1.01) 20.65** (21.13, 20.17)

Anxiety 1 depression 0.31* (0.01, 0.63) 0.12 (20.17, 0.40)

Exercise frequency 0.0 (20.11, 0.12) 20.02 (20.10, 0.07)

Hypertension 0.09 (20.14, 0.32) 0.28** (0.09, 0.46)

Sleep apnea 0.19 (20.07, 0.44) 0.06 (20.15, 0.27)

Parameter estimates and 95% CI. *P , 0.05; **P , 0.01; ***P , 0.001. BMI, body mass index.

Figure 2. Fully adjusted model for predicting pain interference (Panel A) and significant race3 predictor interactions for BMI (Panel B) and fatigue (Panel C). *P,
0.05; **P , 0.01; ***P , 0.001. BMI, body mass index; HTN, hypertension; PROMIS, Patient-Reported Outcomes Measurement Information System.
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4. Discussion

The present findings suggest that the burden of pain falls
unequally on Black versusWhite ASF players after their careers as
professional athletes. Black players reported more intense pain
and higher levels of pain interference relative to White players,
even after controlling for age, football history, medical comorbid-
ities, and psychosocial factors. These factors were important to
include as covariates because on each measure, Black players
experienced a greater burden than White players, with higher
rates of smoking, depression, anxiety, diabetes, hypertension,
and sleep apnea, and more severe fatigue. It is noteworthy that a
much larger group difference was observed on the measure of
pain intensity relative to pain interference. Indeed, in the model
controlling for pain intensity, Black players actually demonstrated
lower pain interference than White players, suggesting that per
unit of pain intensity, Black players reported less of a detrimental
functional impact of pain. This finding is consistent with previous
reports of race differences in coping with pain,13,29,31,44 along
with previous work on the concept of John Henryism, a term
describing a high-effort coping state in which Black Americans
have to work especially hard to persist in the face of adversity and
high-stress environments, which results over time in an in-
creasing toll on physical and mental health.11,21,43 Sensitivity
analyses that included a separate multiracial designation showed
similar associations with concussion symptoms and fatigue as
Black former ASF players on pain interference, although the small
number of participants in this category preclude our ability to
draw conclusions with certainty from these data. Future studies
would benefit from examining the health and experience of
multiracial individuals in larger cohorts.

In addition to findings of Black–White group differences in the
reported experience of pain, race differentially moderated the
associations between several biopsychosocial factors and pain
intensity and interference. Higher BMI was associated with more
pain among White players but not among Black players. We are
not aware of previous reports that BMI is selectively associated
with pain in White adults, although prior studies of former football
players have noted that weight gain during periods of active
football participation was independently associated with risk of
multiple later-life health afflictions.7 However, past epidemiologic
research has suggested that the association between elevated

BMI and adverse physical health outcomes (including mortality) is
muchweaker amongBlack adults comparedwithWhite adults.25

Furthermore, studies in Black-predominant chronically painful
conditions such as sickle cell disease have reported no
association between BMI and pain severity.37

In contrast to the BMI findings, fatigue and psychosocial
factors were more strongly related to pain among Black players
relative to White players. The associations between pain and
fatigue are well-established,16 and the relationship is likely to be
bidirectional in nature.15,45 Because of the cross-sectional nature
of the study, the causal pathways are uncertain, but it appears
that pain and fatigue covary to a stronger degree in Black players
compared with White players. Future studies in this area should
include longitudinal designs that allow for the exploration of
causal relationships between pain, fatigue, and related factors.
Similarly, the interaction of race and mood seems to be complex
in nature. Depression is associated with elevated pain intensity
among Black players but reduced pain intensity among White
players. This may follow from the well-established finding that in
the United States, White Americans are far more likely than Black
Americans to be screened and treated for depression.10,38

Because a number of antidepressants are efficacious analgesics
(ie, tricyclic antidepressants and serotonin–norepinephrine reup-
take inhibitors), it may be that White former professional ASF
players who are depressed are more frequently managed with
these medications, which tends to reduce the intensity of their
pain; interestingly, however, although we do not have data on
antidepressant treatment, White participants in this study were
actually less likely than Black participants to report taking
medication for their pain. Collectively, in this sample, the potential
social and economic advantages of working as a professional
athlete (which are not universal and which do not necessarily
accrue equally toWhite and Black former players) did not seem to
erase race-related disparities in pain. This may reflect in part the
burden of lifetime disparities faced by Black players (ie, Black ASF
players may have experienced lower socioeconomic status,
greater trauma, and a higher incidence of pain-related risk factors
prior to their playing career). Indeed, in the present sample, pain
was more strongly associated with other disabling symptoms
such as depression, anxiety, and fatigue among Black players,
which may be partially driven by such long-standing disparities.
Such findings may have implications for policies regarding pain

Table 3

Race-stratified final multivariate models of association with pain interference.

Variable Model 1: Black players Model 2: White players

Age 0.07*** (0.04, 0.09) 0.06*** (0.04, 0.08)

Current BMI 0.02 (20.04, 0.09) 0.12*** (0.05, 0.18)

Concussion score 0.07*** (0.06, 0.09) 0.08*** (0.07, 0.09)

Social support 21.65*** (22.0, 21.29) 21.27*** (21.56, 20.97)

Fatigue 3.86*** (3.41, 4.31) 2.98*** (2.62, 3.33)

Depression and anxiety symptom status

Anxiety 2.16** (0.61, 3.71) 0.30 (20.38, 0.38)

Depression 0.67 (21.20, 2.54) 20.43 (21.99, 1.13)

Anxiety 1 depression 2.40*** (1.37, 3.42) 1.81*** (0.88, 2.74)

Exercise frequency 20.10 (20.46, 0.26) 20.42** (20.69, 20.15)

Hypertension 0.27 (20.46, 1.0) 0.84** (0.24, 1.45)

Sleep apnea 0.82* (0.01, 1.64) 0.75*(0.07, 1.42)

Parameter estimates and 95% CI. *P , 0.05; **P , 0.01; ***P , 0.001. BMI, body mass index.
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management in former ASF players, highlighting the potential
benefits of personalized, tailored interventions based on pain-
related risk factors.12,14,30

Although this cross-sectional survey-based study is not
designed to definitively identify mechanisms underpinning ethnic
differences in the experience of pain, a number of processes may
have contributed to the observed effects. One factor that prior
reviews have highlighted as a contributor to racial disparities in
pain outcomes involves group differences in pain assessment
and treatment, which are widespread across settings.22,30,36 For
example, minority patients are consistently less likely to receive
comprehensive diagnostic and treatment approaches for pain
and more likely to have their pain underestimated by pro-
viders.20,23,30 In previous studies of football players, injured Black
professional ASF players (compared with their White peers) were

deemed more likely to be able to play in a subsequent game with
the assumption that they felt less pain than White players.47

Interestingly, the present findings suggest that, in this sample,
Black former players are more likely to self-report taking
medications for pain than White former players (Table 1). It
remains possible that systemic and interpersonal barriers to
optimal pain care for patients from minority ethnic and racial
groups may have contributed to the present findings of amplified
pain among Black players; however, we do not have direct
evidence for this effect in the present data. Future work in this
area may benefit from studying approaches to facilitate improved
pain care for minoritized patients in the face of ongoing systemic
biases.2,5,30 For example, enhancing access to empirically
supported treatments for chronic pain,30 improving assessment
and intervention approaches that address psychosocial risk

Figure 3. Full model for predicting pain interference, including pain intensity in the model. *P , 0.05; **P , 0.01; ***P , 0.001. PROMIS, Patient-Reported
Outcomes Measurement Information System.
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factors such as high levels of distress,34,35 and using diverse
teams of healthcare providers to support culturally competent
care26 all have the potential to universally improve pain outcomes,
with the largest effects on patients fromminority and underserved
backgrounds, which could aid in reducing the existing pain-
related disparities.

A number of limitations should temper interpretations of these
findings. First, the study response rate for the FPHS was
moderate. If the decision to participate in the survey was
influenced by both current health (especially pain-related health)
and race, our findings may be impacted by those selection
factors. However, the race distribution of this sample is similar to
previous studies of former professional ASF players, suggesting
that differential participation by race may not be a major
limitation.42,48 In addition, football exposures, health outcomes,
and medical covariates were all measured by self-report,
although we used well-validated and widely accepted measures.
The most central limitation is the cross-sectional nature of the
study. We are unable to evaluate the causal direction or temporal
dynamics of the observed associations (eg, the relationship
between pain and fatigue could plausibly take a number of forms).
Finally, the study was not designed to fully evaluate the
multidimensional mechanisms contributing to pain disparities.
For example, we did not have information on players’ current or
past economic and financial situations, on the duration of their
pain complaints, on body composition measures, or on their full
history of analgesic treatments. Despite these limitations, the
study does have significant strengths, including a large sample
size and a rarely studied target population of former professional
athletes. Future research may seek to examine other possible
mechanisms of racial and ethnic differences in pain such as the
influence of familial models of pain, perceived injustice, pain
coping, alterations in central nervous system pain processing,
healthcare accessibility, and more fine-grained information on
psychosocial protective and risk-related processes, especially
those related to negative affect and stress. Such research may
aid in the development of effective and culturally sensitive
interventions for pain.

In general, we observed multiple race-related health disparities
in this sample, despite the sociocultural advantages enjoyed by
some former professional athletes playing the most popular sport
in the United States. It bears mentioning, however, that a
substantial minority of former ASF players report significant
socioeconomic hardship during retirement.40,48 Moreover, such
postcareer (as well as early life) hardship may fall disproportion-
ately on Black players.41 In the present study, Black former ASF
players, despite being younger than their White counterparts,
reported worse health, more intense pain, more pain-related risk
factors, and lower scores on measures of previously identified
pain-protective factors. It is likely that patient-, provider-, and
system-level mechanisms contribute to the racial and ethnic
disparities that we observe here, and that these mechanisms
operate across the lifespan of these professional athletes. Further
understanding of the experiences of minorities before, during,
and after their time as professional ASF players may potentially
lead to interventions to protect their physical, psychosocial, and
neuropsychiatric health.
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