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Sociodemographic patterns of pain in an urban
community sample: an examination of
intersectional effects of sex, race, age, and
poverty status
Raimi L. Quitona,*, Daniel K. Leibela, Eryka L. Boyda, Shari R.Waldsteina,b,c, Michele K. Evansd, Alan B. Zondermand

Abstract
Pain disparities based on race, sex, age, and socioeconomic status have been well documented. This study aimed to examine
interactions among these sociodemographic factors on self-reported bodily pain in an urban community sample to assess whether
membership in multiple at-risk groups confers greater risk for pain independent of depressive symptomatology. Participants (N 5
1173) were enrolled in the epidemiological Healthy Aging in Neighborhoods of Diversity across the Life Span (HANDLS) study, and
reported experiences of pain in various body sites. Logistic regression was used to examine independent and interactive relations of
sociodemographic factors on the likelihood of reporting pain in one or more sites. A significant three-way interaction was found for
race, sex, and poverty status (odds ratio [OR] 5 6.04, 95% confidence interval [CI] [1.26-28.97], P 5 0.025). Specifically, among
Whites living in poverty, women were more likely to report pain than men (P 5 0.043), suggesting a double disadvantage of being
both female and living in poverty. Among those above the poverty line, African American (AA) men were less likely to report pain than
White men (P 5 0.024) and AA women (P 5 0.019), potentially due to greater stoicism or coping skills and sources of resilience.
Consistent with prior research, significant main effects revealed that older age (OR 5 2.16, 95% CI [1.28-3.64], P 5 0.004) and
higher depressive symptoms (OR5 1.03, 95% CI [1.02-1.04], P, 0.001) were associated independently with increased likelihood
of reporting pain. This study demonstrates that in an urban population, intersecting sociodemographic factors create unique social
identities that impact pain, and emphasizes the need for identification of relevant mediational pathways.
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1. Introduction

Pain disparities based on race, sex, age, and socioeconomic
status (SES) have been well documented. Although chronic pain
is more prevalent in White Americans,66 African Americans (AA)
experience more severe chronic pain, report greater pain-related
physical and psychological disability, and are undertreated for
pain.3,7,12,19,24,33,35,37,47,57,66,77,82,84 Although less well studied,
pain disparities have been reported for other racial/ethnic groups
(eg, Hispanic and Asian).1,42,69,81 Chronic pain is more prevalent
in women than in men; women also experience more daily pain
and are at greater risk of developing severe pain after medical

procedures compared to men.28,39,74,87 Advancing age is
associated with increased persistent pain, although this seems
to plateau after the age of 70 years.34,39,41,52,72,74,80,87 Low
SES is associated with higher prevalence of chronic and
debilitating pain, even after adjusting for other sociodemo-
graphic factors.15,33,39,47,64,74

Mechanisms underlying pain disparities are poorly understood,
but likely result from a complex constellation of biopsychosocial
factors.29 For example, depression is more prevalent in groups at
risk for pain27,31,54,56 and is highly comorbid with chronic
pain.4,30,55,79 Pain disparities pose a significant clinical and
societal problem, given that many people in the United States
belong to one or more of these sociodemographic groups and
thus bear a disproportionate burden of pain, suffering, and poor
quality of life. Research on pain disparities is particularly important
given that U.S. census data indicate that the population is
becoming increasingly multiracial, poorer, and older (with older
individuals more likely to be female and living in poverty).13,67

A key question is whether pain disparities are magnified in
individuals who are members of more than one at-risk group (eg,
older AA women). Intersectionality theory, which states that
people fit into multiple individual/social categories, each charac-
terized by its own level of inequality/power,22 is increasingly being
used as a framework to examine health disparities. Some
intersectionality studies report a “multiple disadvantage” effect,
in which membership in more at-risk groups is associated with
worse health outcomes.10,11,45,63 Others report “intersectionality
paradoxes” in which membership in multiple at-risk groups does
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not lead to worse health.45 Many pain studies focus on one
sociodemographic factor while controlling for others without
examining interactions among factors.39,74 Yet, there is evidence
for intersectional effects on pain. For example, 2 studies report
higher pain in AA chronic pain patients than inWhite patients, with
low SES mediating this association in older patients,33,36

revealing complex relations among race, age, and SES.
To date, intersectional effects of race, sex, age, and SES on

pain have not been systematically studied. This study aimed to fill
this knowledge gap by explicitly examining main effects of and
interactions among these sociodemographic factors on the
number of pain sites reported by people in an urban-dwelling
population. Given the study’s exploratory nature, we hypothe-
sized that we would find intersectional effects of sociodemo-
graphic factors on pain, but did not explicitly hypothesize whether
they would be multiple disadvantage or paradoxical.

2. Methods

2.1. Parent study and participants

The Healthy Aging in Neighborhoods of Diversity across the Life
Span (HANDLS) study is an ongoing, 20-year longitudinal
investigation of health disparities associated with race and SES
(for more information about the design and implementation of
HANDLS, see Ref. 23). Briefly, HANDLS participants comprise
a fixed cohort of urban-dwelling adults who self-identified as AA
or White, and who were aged between 30 and 64 years at
baseline. Participants were recruited through household screen-
ings from an area probability sample of 13 census segments in
the city of Baltimore, MD. Census segments were predetermined
for their likelihood of yielding representative distributions of
individuals who were AA and White, men and women, and with
annual household incomes (adjusted for household size) , or
$125% of the 2004 Federal poverty level. The institutional review
board at the National Institute of Environmental Health Sciences
approved the HANDLS study protocol. After initial selection,
potential participants were excluded from HANDLS if they met
any of the following criteria at baseline: (1) outside of the age
range of 30 to 64 years, (2) currently pregnant, (3) within 6months
of active cancer treatment (ie, chemotherapy, radiation, or
biological treatments), (4) diagnosed with AIDS, (5) unable to
provide informed consent, (6) unable to provide data for at least 5
measures, and (7) unable to provide valid government-issued
identification or were currently without a verifiable address.

This study used data from the first wave of HANDLS, which
occurred between the years 2004 and 2009. After recruitment
and obtaining written informed consent, participants completed
a screening and an interview within their households. Sub-
sequently, participants completed a physical examination,
medical history interview, cognitive testing, and other assess-
ments on mobile medical research vehicles (MRVs) parked within
participants’ neighborhoods.

Of the 3720 participants who met criteria for the HANDLS
study and participated in the household interview, 2801
completed further data collection on a mobile MRV (including
self-reported pain sites). Participants were excluded from this
study if they reported a history of dementia (n 5 4), brain cancer
(n 5 3), stroke (n 5 60), transient ischemic attack (n 5 80),
epilepsy (n5 99), multiple sclerosis (n5 14), or Parkinson disease
(n 5 3). The rationale for these exclusions is based on the
likelihood that the disorderswould affect pain perception/ability to
report pain, cause pain symptoms, or alter neural mechanisms of
pain processing. In addition, participants were excluded if they

reported regular use of marijuana (former, n 5 798; current, n 5
351), cocaine/crack (former, n5 422; current, n5 156), opiates
(former, n 5 299; current, n 5 351), or use of methadone
(maintenance, n 5 171; not maintenance, n 5 77). The primary
rationale for excluding drug users is that the HANDLS drug use
measures are gross self-reported “ever/never” use variables and
do not provide sufficient information (such as variety of drugs
used, duration of use, use vs abuse and dependence) to assess
the complex relationship between pain and substance use. In
addition, there is extensive literature demonstrating that use or
abuse of these drugs is associated with long-term structural and
functional brain abnormalities in key regions involved in pain
processing, including (but not limited to) the insula, anterior
cingulate cortex, prefrontal cortex, amygdala, and nucleus
accumbens.5,17,25,50,62,65,91 Thus, former or current drug use
could potentially confound or, indeed, mediate intersectional
effects of interest. Because this could not be assessed in
sufficient detail due to the limitations of our measure, we chose to
exclude drug users in this study. Finally, participants were
excluded if they were missing data for any variables used in the
present analyses (n 5 216), resulting in a final analysis sample of
1173 participants.

2.2. Measures

2.2.1. Sociodemographic information

Participants reported their birth date, sex, self-identified race, and
annual household income during the initial household interview.
Annual household income (adjusted for household size) was used
to calculate their poverty status, which was dichotomized into
below or $125% of the 2004 Federal poverty level (referred to
hereafter as the “poverty line”) and used as the current study’s
measure of SES.

2.2.2. Assessment of pain sites

Assessment of pain sites occurred during the structured medical
history interview. Participants were asked by physicians if they
had pain in various body sites and provided verbal responses. In
this study, we summed the number of pain sites reported by
participants, specifically breast pain, abdominal pain, painful
urination, neck pain, low back pain, joint pain, and muscle pain.
Total pain sites were summed for each participant and ranged
from 0 to 5 in our analysis sample.

2.2.3. Adjustment variables

Depressive symptoms and literacy were selected as adjustment
variables for this study. The rationale to adjust for depression was
due to (1) its complex, bidirectional relationship with pain and
(2) literature documenting sociodemographic differences in
depression.2,9,90 Although the latter may indicate that depression
could mediate sociodemographic differences in pain, we sought
to first characterize sociodemographic differences in pain in-
dependent of this potential mediator and examine potential
mediators of detected effects in future work. The Center for
Epidemiologic Studies Depression (CES-D) scale75 was used to
assess depressive symptoms. CES-D consists of 20 self-report
items in which participants rate the frequency that they
experienced each symptom during the previous week, on a scale
ranging fromRarely or none of the time, less than one day, toAll of
the time, 5 to 7 days. Total scores range from 0 to 60, with those
greater than or equal to 16 considered elevated for depression.75
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The CES-D is a widely used depression screener and is
considered a valid and reliable measure of depressive symptoms
in epidemiologic research.76

Total scores from theWordReading subtest of theWide Range
Achievement Test-3 (WRAT-392), a widely administered and
validated reading test, were used to measure and adjust for
literacy in this study. Participants completed this measure on the
mobile MRVs as part of a broader cognitive test battery. The
decision to adjust for literacy, as opposed to education, was
based on previous research indicating that assessment of
reading ability is a more suitable indicator of quality of education
than educational attainment with racially and socioeconomically
diverse samples.16

2.3. Statistical analyses

All statistical analyses were conducted within the Statistical
Package for the Social Sciences (SPSS) version 25. Preliminary
data screening revealed that the distribution of the pain variable
(number of pain sites) was positively skewed (ie, participants
tended to report fewer pain sites), which was not resolved
through logarithmic- or square-root transformations. Because
normality could not be assumed for parametric tests, the
summed variable was dichotomized (0 5 no pain sites, 1 5
one or more pain sites), and data were examined through logistic
regression, which allowed for identifying predictors of the
likelihood of experiencing pain in at least one body site.
Specifically, we were interested in examining independent and
interactive relations of sociodemographic factors (age, sex, race,
and poverty status) with likelihood of reporting one or more pain
sites. To ensure that reasonable numbers of participants
populated each cell of the multiway crosstabs among socio-
demographic independent variables, age was dichotomized by
splitting the distribution at its median of 50 years, and participants
were classified as younger (ie, #50 years old) or older (ie, .50
years old).

First, a preliminary analysis was run with only main effects of age
group, sex, race, and poverty status, with depressive symptoms
and literacy used as covariates. Subsequently, the primary
moderation analysis was run that included as predictors all 2-, 3-,
and 4-way interaction and main effects among age group, sex,
race, and poverty status, with depressive symptoms and literacy
used as covariates. If an interaction effect was found to be
significant (at the P, 0.05 level), lower-order interactions andmain
effects nested beneath it were not interpreted (irrespective of their

significance), as is standard in multivariable regression approaches.
Significant interactionswereprobed andplottedwith thePROCESS
macro for SPSS (version 2.16, which allows for analyzing
moderated logistic regression; for the manual, see Ref. 40) to
assist with interpretation.

3. Results

In the overall sample of nondrug users, 49.7% of participants
reported pain in one or more body sites (Table 1). As shown in
Table 2, pain was primarily reported in musculoskeletal sites (eg,
neck, back, joint, and muscle). AA (vs White) participants (1) were
more likely to be living in poverty, x2 (1) 5 10.04, P 5 0.002,
(2) had lower literacy scores, t(1,171) 5 8.60, P , 0.001, and
(3) reported fewer depressive symptoms, t(1,171) 5 3.25, P 5
0.001. In addition, women reported more depressive symptoms
than men, t(1,171)5 2.61, P5 0.009. Distributions of number of
pain sites reported were positively skewed in the overall sample
as well as all sex, race, and poverty status subgroups
(supplemental Table 1, available at http://links.lww.com/PAIN/
A936).

The preliminary logistic regression analysis examining only
main effects revealed significant associations between the
likelihood of reporting pain sites and (1) age group, such that
older participants were more likely to report pain sites than
younger participants, odds ratio [OR] 5 1.93, 95% confidence
interval [CI] [1.52-2.45], P, 0.001; and (2) sex, such that women
weremore likely to report pain sites thanmen, OR5 0.62, 95%CI
(0.48-0.80), P, 0.001 (supplemental Table 2, available at http://
links.lww.com/PAIN/A936). Greater depressive symptoms were
also associated with greater likelihood of reporting pain sites, OR
5 1.03, 95% CI (1.02-1.04), P , 0.001.

Findings from the primary logistic regression analysis contain-
ing all main effects and interactions revealed a significant three-
way interaction of Sex3 Race3 Poverty Status with likelihood of
reporting one or more pain sites, OR 5 6.04, 95% CI (1.26-
28.97),P5 0.025 (seeTable 3 for full model results, andFig. 1). A
significant interaction of OR is similar to a significant beta value for
an interaction term in a linear regression. It indicates that
a combination of groups in the interaction has significantly
greater odds of the outcome than other combinations of groups,
in this case when race, sex, and poverty status are included in the
model. As is done in a linear regression, probing the interaction to
determine which factors contribute to it (as described below)
enables interpretation.

Table 1

Participant characteristics in the overall sample of nondrug users and stratified by sex and race.

Variable Women (n 5 800) Men (n 5 373) Sig. AA (n 5 610) White (n 5 563) Sig. All (N 5 1173)

Age, % .50 years old 47.6% 50.1% 46.2% 50.8% 48.4%

Sex, % women — — 70.2% 66.1% 68.2%

Race, % AA 53.5% 48.8% — — 52.0%

Poverty status, % below poverty level 38.6% 34.6% 41.6% 32.7% ** 37.3%

Depressive symptoms,† M 6 SD 15.0 6 11.8 13.2 6 10.7 ** 13.38 6 10.7 15.6 6 12.1 ** 14.4 6 11.5

Literacy,‡ M 6 SD 42.48 6 7.6 41.60 6 9.6 40.3 6 7.9 44.3 6 8.3 *** 42.2 6 8.3

Pain sites,§ % with pain sites 53.6% 41.3% *** 46.6% 53.1% * 49.7%

Sex and race differences shown above were examined with independent-samples t-tests and x2 tests of independence.
*P , 0.05, **P , 0.01, ***P , 0.001.

† Depressive symptoms were measured with the Center for Epidemiologic Studies-Depression (CES-D) scale.

‡ Literacy was measured with the Wide Range Achievement Test-3 (WRAT-3) Word Reading subtest.

§ Pain sites included breast pain, abdominal pain, painful urination, neck pain, low back pain, joint pain, and muscle pain.

AA, African American; Poverty Level, 125% of 2004 Federal poverty level.
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Among individuals living above the poverty line, AA men were
less likely to report pain sites than (1) AA women, P 5 0.019, or
(2) White men, P 5 0.024 (Fig. 1). In addition, among individuals
living below the poverty line, White women were more likely than
White men to report pain sites, P5 0.043 (Fig. 1). There were no
significant sex differences in the likelihood of reporting pain sites
among AAs living below the poverty line orWhites living above the
poverty line (P’s . 0.05, Fig. 1). There were also no racial
differences in the likelihood of reporting pain sites among men
living below the poverty line or women across poverty statuses (all
Ps. 0.05). Findings also revealed significant main effects of age
group, such that older participants were more likely to report pain
in one or more sites than younger participants, OR 5 2.16, 95%
CI (1.28-3.64), P 5 0.004. Finally, greater depressive symptoms
were associated with greater likelihood of reporting pain in one or
more sites, OR 5 1.03, 95% CI (1.02-1.04), P , 0.001.

Of note, 23 women, but no men, reported breast pain. To
evaluate whether this discrepancy influenced the findings de-
scribed above, the logistic regression was rerun without including
breast pain as a pain site. The results and interpretation were
unchanged (ie, the same main effects and interactions were
significant in both models; data not shown), and therefore breast
pain was retained as a pain site in this study.

4. Discussion

The unique design of the HANDLS study enabled us to examine
intersectional effects of race, sex, age, and poverty status on pain
in an urban-dwelling drug use-free community, a crucial question
not previously addressed in the literature. We found both
multiple-disadvantage and paradoxical effects of intersectionality
on pain, independent of depressive symptomatology. We also
found that older age was associated with increased likelihood of
reporting pain, independent of other factors. Consistent with the
literature,55 higher depressive symptomatology was associated
with increased likelihood of pain across all sociodemographic
groups. These findings are discussed below in the context of the
biopsychosocial model of pain.

4.1. Interaction of sex, race, and poverty: pain in people living
in poverty

In participants with household incomes below the poverty line,
our study found thatWhite womenwere significantlymore likely to
report pain than White men, independent of depressive
symptomatology; no significant race differences were found at
this poverty level. Although this may be attributable to biopsy-
chosocial risk factors associated with female sex or low SES
independently, it may also indicate a double disadvantage effect
that includes biopsychosocial risk factors associated with being
both low SES and female because we did not see differences in
pain for White men or women living above the poverty line.
Female-specific risk factors include upregulated CNS pain
processing,38 reduced function of endogenous pain inhibitory
systems,73 increased depression and anxiety,2 and increased
use of maladaptive coping skills such as catastrophizing.20,32

Living in poverty exposes people to chronic stress due to a variety
of factors (eg, discrimination, social isolation, substandard health
care and housing, and crime exposure), and chronic stress can
cause pathophysiological changes associated with adverse
health outcomes, including pain.48,85

Low-SES White women may experience a unique set of social
stressors that contribute to increased risk for adverse health
outcomes (including pain) and mortality. Indeed, midlife mortalityT
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rates for White Americans have increased over the past 20 years,
particularly inwomen and thosewith lower levels of education.8,93

White women living in poverty may perceive their social status to
be lower than other members of their community and may
experience more stress as a consequence. Support for this

comes from a related HANDLS study that found unemployed
White participants perceived their social status to be lower than
unemployed AA participants, possibly due to the tendency for
people to evaluate their social status through in-group compar-
isons.83 In addition, White women living in poverty in Baltimore
may have less social support, which is known to buffer stress,
reduce depression, promote health, and reduce pain.21,43,58,70 In
support of this, a study of predominantlyWhite women found that
those living in poverty feel more isolated and have fewer social
connections than their working-class counterparts86; by con-
trast, AA women living in poverty reported having more social
support than their White counterparts. Taken together, these
findings suggest that in addition to biological and psychological
risk factors associated with being female and living in poverty,
social and contextual factors may play a critical role in explaining
our finding that White women living below the poverty line are
more likely to report pain than White men.

4.2. Interaction of race, sex, and poverty: pain in people living
above the poverty line

In participants living above the poverty line, we found an
intersectional paradox, with AA men significantly less likely to report
pain than other groups. Thus, race and sex interacted with poverty
status in an unexpected direction not consistent with pain disparities
literature that hasnot examined intersectional effects. Thestereotype
that AAmen feel less pain14,88 has been debunkedwidely7,19,49,61,68

and is not a credible explanation for our findings. Another possibility
is that AAmenwere less likely to report their pain during the physical
examination. Based on the literature,42 AAs are more stoic and less
willing to report pain due to beliefs that pain will be dismissed due to
health care discrimination and left untreated, and that talking about
pain will lead to worse pain and less personal control.3,35,44,59–61

Together, these attitudes and behaviors likely result from the long
history of institutional racism and discrimination in the medical
community that have led to undertreatment of pain in AAs.35

Table 3

Logistic regression examining associations of

sociodemographic factors and the probability of endorsing

one or more pain sites among nondrug users.

Model predictors P OR 95% CI

Depressive symptoms*** ,0.001 1.03 1.02-1.04

Literacy 0.169 1.01 1.00-1.03

Age** 0.004 2.16 1.28-3.64

Sex 0.619 1.17 0.63-2.18

Race 0.709 1.10 0.66-1.85

Poverty status 0.462 1.26 0.69-2.32

Age 3 sex 0.377 0.68 0.29-1.60

Age 3 race 0.976 1.01 0.49-2.10

Age 3 poverty status 0.578 0.78 0.32-1.89

Sex 3 race 0.060 0.41 0.16-1.04

Sex 3 poverty status* 0.039 0.29 0.09-0.94

Race 3 poverty status 0.417 0.72 0.32-1.60

Age 3 sex 3 race 0.964 1.03 0.28-3.81

Age 3 sex 3 poverty status 0.099 3.94 0.77-20.06

Age 3 race 3 poverty status 0.613 1.36 0.41-4.51

Sex 3 race 3 poverty status* 0.025 6.04 1.26-28.97

Age 3 sex 3 race 3 poverty status 0.095 0.15 0.01-1.39

*P , 0.05, **P , 0.01, ***P , 0.001.

CI, confidence interval; OD, odds ratio.

Figure 1. Significant 3-way interaction of Sex 3 Race 3 Poverty Status with probability of endorsing one or more pain sites. *P , 0.05.
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Another explanation for our paradoxical finding is strength-
based, in which living above the poverty line confers benefits for AA
men. Several studies have shown that high SES AA men have
better health outcomes than their low SES counterparts due to
advantages such as better access to quality health care, reduced
financial stress, time to engage in health promoting behaviors,
better coping mechanisms, and sources of resilience that buffer
against adverse health effects.6,46,53 However, participants in
HANDLS are low-to-middle income and those falling in the “higher
SES” category are unlikely to have incomes comparable to the
“high SES” participants in the literature. As a result, most
participants living above the poverty line in this study are unlikely
to have financial security or other advantages of “high SES” people.
Although a related HANDLS study reported that life expectancy for
AA men living above the poverty line was significantly higher than
AA men living below the poverty line and comparable to that of
White men of either poverty status,94 it is unclear whether
a strength-based interpretation is relevant to this population.
Future studies are needed to support this interpretation.

4.3. Age effects

Consistent with the literature,34,41,52 older age was associated
with significantly greater likelihood of reporting pain. Older people
show upregulated CNS pain processing18,26,51 and decreased
function of endogenous pain inhibitory systems78,89 in experi-
mental studies. Older individuals tend to experience more social
isolation and less self-sufficiency, which is associated with more
pain-related disability.71 Our finding may also result from the type
of pain reported in this study, which was predominantly
musculoskeletal. Musculoskeletal pain is the most common type
of persistent pain in older adults, with other types of pain (eg,
headache) decreasing with age.80 Thus, including pain sites
outside of themusculoskeletal system is important for future work
because assessing these types of pain may reveal intersectional
effects of age with other sociodemographic factors.

4.4. Depression effects

Levels of depressive symptomatology ranged across the sample,
with most participants below the criterion for clinical depression.
Higher depressive symptomatologywas associatedwith increased
likelihood of reporting pain in one or more body sites across all
sociodemographic groups. This relationship between depression
and pain is well established in the literature, and is hypothesized to
be the consequence of shared underlying neural mechanisms
possibly triggered by high allostatic load.4,79 Our finding that the
depression–pain relationship is present in all sociodemographic
groups adds to this literature. Furthermore, given that depressive
symptomatology was higher in our White participants and in our
female participants, our results also emphasize the need to
examine the potential mediating effects of depressionwhen testing
for sociodemographic differences in pain.

4.5. Limitations

This study is cross-sectional and therefore does not establish
temporal association. HANDLS included only AA and White,
predominantly low-to-middle incomeadults living inBaltimore,MD.
Therefore, our findings may not be generalizable to other ethnic
groups, people living in rural or exurban communities, or more
affluent individuals.We assessed primarilymusculoskeletal pain by
participant report; thus, the findings may not generalize to other
types of pain and could be influenced by somaticizing tendencies.

In addition, pain sites were summed to create a dichotomous
variable (due to statistical requirements) that was analyzed using
a logistic regression approach; this approach did not enable us to
make comparisons among participants who reported pain in
different numbers of sites. Furthermore, we did not examine
whether disability associated with pain would exhibit similar
sociodemographic patterns in our pain-reporting participants.

Finally, the questions of intersectionality addressed in this study
were exploratory and explanations for the results were by definition
speculative. Future studies by our group will address this limitation
by examining biopsychosocial factors that mediate or moderate
the sociodemographic patterns found. However, there are some
potential mediators that cannot be addressed in our sample, such
as drug use. As noted previously, we were unable to determine
whether drug use potentially mediated our detected effects due to
limitations of our drug use measure; future studies are needed in
a population where drug use is better characterized.

5. Conclusions

Despite these limitations, our study makes an important
contribution to the pain disparities field by being the first, to the
best of our knowledge, to explicitly examine intersectional effects
of race, sex, age, and SES. It is an important first step in
demonstrating that, consistent with intersectionality theory,
intersecting sociodemographic factors create unique social
identities that impact risk for pain. Our work emphasizes the
need for additional research in this area to move toward a better
understanding of pain disparities and their underlying mecha-
nisms, with the long-term goal of identifying groups at risk for pain
and developing targeted interventions to reduce this risk.
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