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Abstract

A growing literature links discrimination to key markers of biobehavioral health. While racial/
ethnic differences in pain are seen in experimental and clinical studies, the authors were interested
in how chronic discrimination contributes to pain within multiple racial/ethnic groups over time.
Participants were 3,056 African American, Caucasian, Chinese, Hispanic and Japanese women
from the Study of Women’s Health Across the Nation (SWAN). The Everyday Discrimination
Scale was assessed from baseline through thirteen follow-up exams. The bodily pain subscale of
the SF-36 was assessed annually. There were large racial/ethnic differences in reports of
discrimination and pain. Discrimination attributions also varied by race/ethnicity. In linear mixed
model analyses, initially adjusted for age, education, and pain medications, chronic everyday
discrimination was associated with more bodily pain in all ethnic groups (beta= —5.84, p<.002 for
Japanese; beta = —6.17, p<.001 for African American; beta = —8.74, p<.001 for Chinese; beta=
-10.54 for Caucasians, p<.001; beta = —12.82, p<.001 for Hispanic). Associations remained
significant in all ethnic groups after adjusting for additional covariates in subsequent models until
adding depressive symptoms as covariate; in the final fully-adjusted models, discrimination
remained a significant predictor of pain for African American (beta = -4.50, p<.001), Chinese
(beta= —6.62, p<.001); and Caucasian (beta = —7.86 p<.001) women. In this longitudinal study,
experiences of everyday discrimination were strongly linked to reports of bodily pain for the vast
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majority of women. Further research is needed to determine if addressing psychosocial stressors,
such as discrimination, with patients can enhance clinical management of pain symptoms.
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INTRODUCTION

Self-reported exposure to discrimination is a psychosocial stressor that impacts health and
likely contributes to health disparities [30,48]. Published research has focused on the impact
of discrimination on all-cause and cardiovascular disease (CVD) mortality [1,16]; health
outcomes such as hypertension [27,41], breast cancer [44]; adverse cardiometabolic
measures like higher c-reactive protein levels [29] and increased visceral fat [31]; and poor
health behaviors including smoking [28]. Numerous studies have documented associations
between discrimination and depressive symptoms [2,41] and depressive symptoms have
been linked to pain in prior research in the SWAN cohort [5]. Although early research
focused primarily on African Americans, recent studies have found associations between
reports of discrimination and various health outcomes in Asian-Americans [18,21] and
Latinos [34].

Researchers have begun to explore the unique role of exposure to discrimination as a
contributor to pain severity across various racial/ethnic groups. In a cross-sectional study of
older African American male military veterans, perceived racial discrimination was
associated with greater bodily pain rating [7]. In the Midlife in the United States (MIDUS)
study, major lifetime discriminatory events and perceived day to day discrimination were
most strongly associated with low back pain in cross sectional analyses among African
American men and women, respectively, but not in Caucasians [13]. These findings suggest
that exposure to discrimination may be a particularly strong contributor to pain for African
Americans; however whether other racial/ethnic minority groups are equally impacted by
discrimination has yet to be fully elucidated.

Further, the association between increased reports of physical pain in African Americans and
Latinos is well-documented, both in experimental settings [14,38] and clinical settings
[11,40] which may be partially attributable to the higher rates of discrimination reported by
members of ethnic minority groups [45,49]. It is important to recognize and address possible
contributors to pain as chronic pain has been linked to increased cardiovascular risk,
including an analysis using the same study population used in the present analysis [8].

Our goal with this work was to use longitudinal data to better understand the relationship
between discrimination and pain in midlife women in a multi-ethnic cohort from the Study
of Women’s Health Across the Nation (SWAN) [43]. We hypothesized that higher self-
reported chronic experiences of everyday discrimination would be associated with worse
pain ratings. With both discrimination and pain measures obtained over more than a decade,
the longitudinal nature of this community-based cohort study can capture the experience of
prolonged exposure to everyday discrimination, which is impossible to assess in cross
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sectional analyses. Because some (but not all) studies have found that the effects of
discrimination on stress and health are stronger for racial/ethnic minority groups than for
Caucasians [9], we examined associations within racial/ethnic groups. We examined the role
of covariates, most notably depressive symptoms, as potential confounders of any significant
associations.

Participants for the current analysis included the cohort from all seven-sites of SWAN, a
community-based, longitudinal study of the menopausal transition. The baseline
examination, conducted between 1995 and 1997, recruited over 3,000 women from five
racial/ethnic groups including Caucasian, African American, Japanese, Chinese and
Hispanic. Each site had approximately fifty percent Caucasian and fifty percent non-
Caucasian enrollment, with one non-Caucasian racial/ethnic group per site except for
African Americans enrolled in 4 sites while Chinese, Hispanic and Japanese women were
each enrolled at only one site. Women aged 42-52 years of age with an intact uterus and at
least one ovary were invited to participate in SWAN as long as they had menstruated in the
previous three months, were not currently pregnant or breast feeding, and had not used
reproductive hormone preparations affecting ovarian or pituitary function in the past three
months. Several population-sampling techniques were used and IRB approval was obtained
by all sites, as previously described [43]. At study entry and annually thereafter women at all
sites completed a standard assessment that included self-administered and interviewer-
administered questionnaires assessing social, economic, behavioral, psychological, health
and lifestyle characteristics. Interviews and questionnaires were available in English,
Spanish, Cantonese, and Japanese. All women provided written informed consent.

Study Variables

Data for the current study were obtained from questionnaires administered at baseline and
approximately annually for 13 visits. Data on everyday discrimination were collected at
baseline and follow-up years 1, 2, 3, 7, and 10. Covariates including site, ethnicity, and
education were collected at baseline. Pain symptoms along with covariates depressive
symptoms, age, menopausal status, hormone therapy use, body mass index (BMI), very
stressful life events, pain medication use, and smoking status were collected for each follow-
up visit.

Everyday Discrimination

Respondents were asked to indicate how frequently they experienced each of 10 types of
discrimination on a day-to-day basis over the past 12 months using a modified version of the
Detroit Area Study Everyday Discrimination scale [50] which assessed everyday
occurrences of unfair treatment. Sample questions included: being treated with less courtesy
or respect than others; receiving poorer service than others at restaurants or stores; being
called names, insulted, threatened, or harassed; having people act afraid of the respondent;
and having people act as if the respondent was dishonest, not smart, or not as good as they
were. For each of the 10 items, respondents noted the frequency of occurrence using a 1-4
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descriptor scale (1 = “never” to 4 = “often”) resulting in a final average score of 1 to 4.
Internal reliability for the Everyday Discrimination Scale in this multi-ethnic cohort was
good at 0.81 to 0.82 at all six time points. Chronic discrimination was constructed by
averaging all the perceived discrimination measures [32] reported up to and including the
visit with the bodily pain assessment. The Everyday Discrimination scale has been widely
used across samples with African-American, Latino and Asian participants [2,6,19,33,39],
and prior analysis of this cohort and others has shown that it is valid for use across racial/
ethnic groups [25,33], and taking into account chronic exposures [32]. Attributions for
experiences of discrimination were also assessed. At baseline SWAN women who answered
“sometimes” or “often” to any item on the Everyday Discrimination scale were also asked to
indicate the “main reason” for their experiences. At follow-up year one (and subsequent
years), women who answered “sometimes” or “often” were asked whether “any of the
following” were reasons for their experiences and respondants could choose more than one
attribution from a list including race, gender, and language among others.

SF-36 Bodily Pain

Covariates

Pain was assessed with the bodily pain subscale from the MOS 36-1tem Short-Form Health
Survey (SF-36) [46]. This subscale combines responses from two questions including: (1)
how much bodily pain a person has had during the past 4 weeks (none, very mild, mild,
moderate, severe, or very severe); and (2) how much her pain interfered with normal work
including work outside the home and housework during the past 4 weeks (not at all, slightly,
moderately, quite a bit, or extremely). For the purpose of this analysis, we used the
combined SF-36 bodily pain subscale, which transforms the individual scores to a scale with
a range from 1-100 with higher scores indicating less pain or better functionality [47].

Potential cofounding variables that might be related to both pain and perceived
discrimination were chosen as covariates. Age was measured in years. Site reflected the
location for the respondents including Boston, Massachusetts; Detroit, Michigan; Los
Angeles, California; Newark, New Jersey; Oakland, California; Pittsburgh, Pennsylvania;
and Chicago, Illinois (referent category). Race/ethnicity was self-reported as African
American, Chinese, Hispanic, Japanese or Caucasian (referent category). Respondents
reported 1 of 5 educational levels, from achieving less than a high school diploma, high
school diploma, some college, college diploma, through post-graduate education (referent
category). SWAN uses bleeding patterns to categorize menopausal status: premenopausal
(no bleeding irregularity in past 3 months), early perimenopausal (less predictable menses in
last 3 months), late perimenopausal (no menstrual bleeding for at least 3 months but no more
than 12 months), post-menopausal (no menstrual bleeding for at least 12 months), surgical
menopausal (bilateral oophorectomy or hysterectomy), and undetermined (use of hormone
therapy or hysterectomy without bilateral oophorectomy prior to 12 months of amenorrhea).
Premenopausal was the referent category. Cigarette smoking status was based on current
use. Body mass index was calculated as weight in kilograms divided by height in meters
squared. The number of very upsetting life events was categorized as 0, 1, or 2 or more
events. The number of opioids and over-the-counter medications for pain (including
headaches and arthritis) taken at least two times per week in the past month was categorized

Pain. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dugan et al.

Statistics

RESULTS

Page 5

as 0, 1, or 2 medications. Depressive symptoms were measured with the 20-item Center for
Epidemiologic Study Depression (CES-D) scale, which assesses the frequency of being
bothered by depressive symptoms in the past week on a scale from 0 (rarely) to 3 (most or
all of the time) [37]. Responses to the 20 items are summed for a total score ranging from 0-
60. CES-D scores of 16 or higher indicate high depressive symptoms with clinical
implications [35]. A total of 246 women (7%) were excluded from our analysis; six
participants had incomplete discrimination questions at baseline, and 240 were excluded
because they had fewer than two valid pain assessments at visits without a report of recently
broken bones.

All analyses were done in SAS 9.3 (SAS Institute Inc., Cary NC). We calculated univariate
descriptive statistics and frequencies for the independent and dependent variables of interest
in the longitudinal cohort from all SWAN sites. Neither outliers nor violations from
normality were detected. We assessed baseline differences across ethnicities by analysis of
variance for continous variables and logistic regression (binomial respectively multinomial
depending on number of categories) for categorical variables. Our main outcome was the
bodily pain subscale of the SF-36 with scores ranging from 0 to 100. Our main predictor was
the chronic discrimination measure [32] reported up to and including the visit with the
bodily pain assessment. We used a series of mixed effects regression models with a random
intercept to account for varying initial levels of pain; a random slope for the effect of time
(in years since study baseline) on pain accommodated varying rates of change in pain across
participants over the thirteen-year follow-up. Because of the large race/ethnic differences in
reports of discrimination as well as pain, we included an interaction term of race/ethnicity
and discrimination in the series of models. We also present race/ethnic-specific models.

Potentially cofounding variables that might be related to both pain and perceived
discrimination were chosen for inclusion within the analytic model in a stepwise order. In
Model 1 we adjusted for baseline age and education, and use of pain medications, which was
modeled as a time-varying covariate. We made further adjustments in models 2, 3, and 4 for
time-varying covariates including menoapusal status and hormone therapy (HT) use (Model
2), then adding BMI, smoking, and upsetting life events (Model 3), and finally adding CES-
D (Model 4). Goodness of fit was assessed with the Bayes Information Criterion [24].
Models used an unstructured covariance [22], which provided the best fit to the data. In
addition to overall discrimination, we also analyzed discrimination attributed to race, gender,
and language in separate models. Several sensitivity analyses were conducted. Since
attributions were collected differently at baseline than at follow-up visits, analyses were
repeated without the baseline visit.

Participants were 3,056 women, approximately half of whom were Caucasian, in keeping
with the study design. Table 1 shows the characteristics of the cohort at baseline.
Participants were approximately 46.4 years of age (SD=2.7), and highly educated, with
50.3% of the sample reporting a college degree or higher. At baseline, with higher scores
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indicating less pain, the average pain score was 69.4 (SD=22.3); Japanese women reported
the least pain (mean SF-36 score=75.4 £ 22.3) and Hispanic women reported the most pain
(mean SF-36 score=54.4 + 25.8). Everyday discrimination scores were 1.7 + 0.5 overall,
lowest in Hispanics (1.2 £ 0.4), and highest in African Americans (1.9 + 0.5). High
depressive symptoms were reported by 27.2% of participants. The average BMI was in the
overweight range (27.7 + 6.5), and 33.8% of women reported taking one or more
medications for pain. Average follow-up time was 12.8 + 4.7 years, and varied for all ethnic
groups. Chinese (14.2 + 3.7 years) and Japanese (14.2 + 3.3 years) women had the longest
follow-up time; Hispanic women had the lowest average follow-up time (10.0 + 6.2 years).
Women of all racial/ethnic groups were comparable in age at baseline but differed
significantly on all other variables (Table 1).

Table 2 presents results of linear mixed models including an interaction term of race/
ethnicity and discrimination with Caucasians as the reference group, showing a strong
negative impact of discrimination on pain. Estimates were weakened after inclusion of
covariates but remained highly significant in all models. The relation of chronic
discrimination with pain reports was stronger in Caucasian women than African American
women in all models with statistical significance in all models. To examine the question
whether discrimination affected some racial/ethnic groups more than others, we reran the
models in Table 2 with different race/ethnic groups as reference group. The relation of
discrimination with pain reports was stronger in Hispanic women than African American
women in all models and than Japanese in all models.

Tables 3a—e present the results of the race/ethnicity specific linear mixed models, showing a
strong negative impact of discrimination on pain in all ethnic groups including Caucasians in
Models 1. Estimates were little changed and remained significant after additional
adjustments in Models 2 and 3 including menopausal status and then factors related to
lifestyle. Further adjusting for depressive symptoms (Model 4) reduced estimates by up to
30%, with the estimates most attenuated for Hispanic and Japanese women (beta = —6.63,
p=0.06 for Hispanic; beta= —3.48, p=0.60 for Japanese); the association remained significant
for Caucasians (beta = —7.86, p<.001), Chinese (beta = —6.62, p<.001), and African
Americans (beta = -4.50, p<.001).

We examined the attribution frequencies to the query at baseline SWAN about “the main
reason ” for experiences of discrimination. Race/ethnicity was the most frequent attribution
across all racial/ethnic minority groups, reported on average by 31.9% of the entire cohort,
ranging from 60.4% of African American to 32.3% of Japanese participants. However, only
6% of Caucasion subjects reported race/ethnicity as the main reason. Caucasians reported
gender as the main reason for discrimination most commonly at 22.7%, compared to African
American and Chinese women at just under 5%. In follow-up year one (and subsequent
years), when the SWAN attribution query changed to “any... reasons” and respondents could
make more than one attribution, an average of 50% of respondents attributed discrimination
to race/ethnicity, ranging from 77% of African Americans to 16% of Caucasians. In the
multiple attribution analysis, over half of the sample reported gender as a reason for
discrimination, with African Americans highest at 53.7% and Hispanics lowest at 32%. For
Chinese and Hispanic participants, language was the second highest attributon at 45% and
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40%, respectively. In post hoc analyses, we reran the models using race-specific, gender-
specific, and language-specific discrimination scores; the results were similar to the analyses
presented in Table 2 showing a statistically significant negative impact on bodily pain,
whether we included data from the baseline visit or not.

DISCUSSION

This study showed that reports of chronic everyday discrimination were associated with
higher pain ratings over a thirteen year follow up, in community-dwelling midlife women.
This suggests a possible relationship between the social pain of discrimination and reports of
bodily pain. Basic science research suggests that social pain relies on some of the same
neural regions that process physical pain, highlighting a possible physical-social pain
overlap [15]. Pain management providers should take this possible relationship into
consideration when evaluating and treating pain patients as it is currently not customary to
query patients about discrimination when considering psychosocial stressors.

Although recent attention has been drawn to the untoward health effects of discrimination, in
particular in racial/ethnic minorities, we were interested in the impact of discrimination on
pain, utilizing longitudinal data to capture chronic discrimination exposure. Notably, at
baseline, Hispanics had the highest pain ratings and African Americans had the highest
everyday discrimination scores. Given the differences in pain and discrimination scores, we
assumed that the effects of discrimination on pain would also differ by racial/ethnic groups.
We were able to use a series of mixed effects regression models, including an interaction
term of race/ethnicity and discrimination, to examine the impact of discrimination on pain in
five racial/ethnic groups. We found association that were significant in all models. In the
race/ethnicity specific models, the magnitude of the associations did vary across racial/
ethnic groups, and for each of the five groups in the successive models including multiple
covariates in a stepwise order. This may be related, in part, to differences at baseline; racial/
ethnic groups differed significantly on all demographic variables except age. Thus it is
possible that there were unique within-group effects that we were unable to account for in
the analysis of the full cohort. For example, the final model adjusted for depressive
symptoms was no longer significant in the Hispanic and Japanese women. This suggests that
depressive symptoms may be the most important pathway through which experiences of
discrimination impact pain in Hispanic and Japanese women; however pathways for women
from other racial/ethnic backgrounds may be different. Consistent with epidemiologic data
and prior studies, there were significant racial/ethnic differences in BMI, which was a
particularly robust predictor of pain outcomes. Although the literature on discrimination and
BMI has been mixed [10,22,31], it is possible that there were some discrimination by BMI
interactions on pain for certain subgroups.

Additionally, it is possible that the significant relationship between everyday discrimination
and longitudinal pain ratings seen in Caucasian and minority women alike may refect gender
bias as well as racial/ethnic bias. Sex differences in regards to pain have been attributed to
multiple biological and psychosocial processes [3] but the impact of everyday discrimination
on pain has not been addressed by gender. Exploring the role of discrimination experienced
as gender bias as a risk factor for pain may be an important area for future research. Similar

Pain. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Dugan et al.

Limitations

Page 8

to our findings, a recent review addressing attributions for discrimination showed mixed
findings across racial/ethnic groups, gender and other factors [30]. The authors concluded
that the experience of mistreatment might be more important for health outcomes than the
reason for the mistreatment and recommended additional research related to attributions.
Future research could include qualitative research to better understand discriminatory
themes shared by midlife women.

Since SWAN participants are community dwelling midlife women traversing the
menopause, our findings are most applicable to pain experiences for midlife women in the
general population, adding to the laboratory and clinical pain studies findings in the
literature. Rather than thinking of pain only as a symptom of underlying disease, it is
important to consider pain as a marker of social rejection and a precursor of other chronic
illnesses. Along with discrimination, pain is receiving attention as a factor that could have
health consequences, in particular related to depression [5] and cardiovascular risk [8].
Mental health providers should consider that chronic exposure to discrimination, in
particular racism, has been implicated in mental health outcomes [19,23,36]. Alterations in
the hypothalamic-pituitary-adrenal (HPA) axis related to chronic racism may not only have
negative mental health affects but also damage bodily systems and lead to undesirable
physical outcomes such as obesity and CVD [4]. Greater cardiovascular risk is detrimental
in all groups, particularly in minority groups already at higher risk of CVD [26,51]

The SWAN study only included one measure of discriminatory experiences, thus we may
not have captured all of the relevant social pain relating to discrimination that women may
experience. It is likely that discriminatory experiences vary significantly between different
cultures and these variations have implications for the results. Measuring discrimination
comprehensively will require researchers to capture multiple domains of discrimination
including chronic, acute, and traumatic, as well as personal, vicarious and anticipatory [30].
The change in attribution question for the discrimination survey from baseline to follow-up
SWAN visits did not impact our main finding but limits longitudinal comparisons, at least
regarding attributions. There may have been a differential attrition of women in SWAN who,
for instance, had more pain and could not attend follow-up visits. There may also be
reporting biases. SWAN does not have a comprehensive, clinically relevant measure of pain.
This may limit direct application to clinical populations but our findings are in keeping with
previous findings in patient populations. These results should not be generalized beyond
midlife women living in the United States. Despite these limitations, the multi-ethnic,
longitudinal nature of SWAN provides excellent data for this analysis.

CONCLUSION

We found that self-reported experiences of everyday discrimination are associated with
higher pain ratings in a multi-ethnic sample of midlife women. This extends previous basic
science and clinical studies adding a longitudinal analysis taking into consideration chronic
exposure to discrimination. Future work is needed related to the construct of discimination
and its signficance in different domains such as race/ethnicity/cultural identity, gender and
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others, as attributions for the discrimination varied across racial/ethnic groups. The
experience of chronic discrimination is another unique psychosocial variable that should be
considered in healthcare, including prevention and treatment, from primary care clinics to
specialty care for pain and mental health disorders.
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