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Perceived Racial Discrimination and Risk of
Uterine Leiomyomata
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Background: The incidence of uterine leiomyomata (fibroids, my-
omas) is 2–3 times higher in black women than white women. Black
women also report higher levels of racial discrimination. We eval-
uated the hypothesis that greater exposure to racism increases
myoma risk in black women.
Methods: Data were derived from the Black Women’s Health
Study, a prospective cohort study of US black women age 21–69
years in 1995. In 1997, women reported on “everyday” and “life-
time” experiences of racism. From 1997 through 2003, we followed
22,002 premenopausal women to assess the association between
self-reported racism and risk of myomas. Incidence rate ratios
(IRRs) and 95% confidence intervals (CIs) were estimated from Cox
regression models.
Results: During 107,127 person-years of follow-up, 3440 new cases
of uterine myomas confirmed by ultrasound (n � 2774) or surgery
(n � 666) were reported. All IRRs for “lifetime” and “everyday”
experiences of racism were above 1.0. Using a summary variable
that averaged the responses from 5 “everyday” racism items, mul-
tivariable IRRs comparing quartiles 2, 3, and 4 to quintile 1 (lowest)
were 1.16 (95% CI � 1.04–1.29), 1.19 (1.06–1.32), and 1.27
(1.14–1.43), respectively. Multivariable IRRs comparing women
who reported 1, 2, or 3 lifetime occurrences of major discrimination
(ie, job, housing, or police) relative to those who reported none were
1.04 (0.96–1.13), 1.17 (1.07–1.28), and 1.24 (1.10–1.39), respec-
tively. Results did not vary according to case definition (ultrasound
vs. surgery) or health care utilization. Associations were weaker
among foreign-born women and among women with higher coping
skills.
Conclusions: Perceived racism was associated with an increased
risk of uterine myomas in US-born black women.

(Epidemiology 2007;18: 747–757)

Uterine leiomyomata (fibroids, myomas) are benign neo-
plasms arising from smooth muscle cells of the uterus.

Myomas are clinically recognized in about 30% of reproduc-
tive-aged women1–3 and are the primary indication for hys-
terectomy among US women,4,5 with annual healthcare costs
exceeding 2.1 billion dollars.6 Relative to white women,
black women have 2–3 times the incidence of myomas,4,7–9

earlier ages at clinical presentation,7,9 and more numerous
and symptomatic tumors at the time of diagnosis.7,9,10 Pop-
ulation differences in the prevalence of known risk factors or
screening patterns do not satisfactorily explain the racial
disparity.7,10–12

In recent years, there has been growing interest in
possible connections between self-reported racism and
health. Racism can affect health status by limiting access to
societal resources,13 delaying help-seeking among ill individ-
uals,14 affecting the quality of medical diagnosis and treat-
ment,15 and elevating stress.16–19 Although consistent asso-
ciations have been found between self-reported racism and
poor mental health and health-related behaviors, results have
been mixed for physical health outcomes such as low birth
weight, increased blood pressure, and cardiovascular dis-
ease.20 Whether exposure to racism is a determinant of
myoma risk has not been explored previously.

Myoma pathogenesis is thought to depend on estrogens
and progesterone21,22 and their interaction with growth fac-
tors, cytokines, and extracellular matrix components, includ-
ing collagen and matrix metalloproteinases.23 Racism, which
can elevate stress levels,16–19 is experienced more frequently
by black women than white women.24 “Allostatic load,” a
measure of cumulative exposure to stress over the life-
course,25,26 is also higher in black women than white women.27

Several stress biomarkers used to quantify allostatic load,
including cortisol, norepinephrine, epinephrine, and elevated
blood pressure,26–28 have been linked to myoma risk.29–34

An effect of racism on myoma risk via allostatic load is
biologically plausible because stress hormones activate the
hypothalamic-pituitary-adrenal axis leading to enhanced glu-
cocorticoid (eg, cortisol) secretion, inhibited gonadotropin
secretion, altered synthesis of ovarian hormones,35,36 and
disrupted menstrual cyclicity.37 Stress-related increases in
the secretion of progesterone are well-documented in
animal38–42 and human43–46 studies, and higher endogenous
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concentrations of progesterone can increase myoma risk.22

Moreover, various growth factors, cytokines, and matrix
metalloproteinases involved in myoma growth can be up-
regulated by stress hormones.47,48 Finally, myomas—like
hypertension—are a disease of smooth muscle cells, and both
conditions could share a pathogenic mechanism.32–34 Hemo-
dynamic stress due to elevated blood pressure may cause
arterial smooth muscle injury leading to endothelial dysfunc-
tion, increased permeability, and fibrous plaque forma-
tion.33,49 Uterine smooth muscle cells may suffer the same
type of injury, resulting in myoma formation.

Using data from a large US prospective cohort study of
black women, we evaluated the hypothesis that perceived
racism increases the risk of uterine myomas. Differences in
the association were explored according to factors such as
nativity status and coping skills, which have been shown to
modify the relation of self-reported racism with other health
outcomes.50–55

METHODS

Study Population
The Black Women’s Health Study is a prospective

cohort study that was established in 1995. Approximately
59,000 black women in the United States age 21–69 years,
were enrolled through self-administered questionnaires
mailed primarily to subscribers of Essence, a magazine tar-
geted to black women.56 Study respondents represent various
geographic regions of the United States, with the majority
residing in California, New York, Illinois, Michigan, Geor-
gia, and New Jersey. Questionnaires are mailed every 2 years
to update exposures and identify new illnesses. The baseline
(1995) questionnaire elicited information on demographic
and lifestyle factors, health care utilization, and medical
conditions. In 1997, women were asked about their race,
ethnicity, and country of birth. Those who did not self-
identify as “black” were dropped from the cohort. Six percent
of women were foreign-born (54% Caribbean, 7% Africa,
39% Europe/South America/North America/Asia/Other) and
less than 2% reported Hispanic ethnicity. Over 80% of the
original cohort completed a questionnaire in each follow-up
cycle through 2003. The institutional review boards of Bos-
ton University Medical Center and Howard University Can-
cer Center approved the study protocol.

Assessment of Exposure and Other Covariates
On the 1997 questionnaire, women were asked 8 ques-

tions about experiences of racial discrimination, adapted from
those developed by Williams and colleagues.17 Three questions
asked about their experience (yes vs. no) of being “treated
unfairly due to your race” in 3 settings: on the job, in housing,
and by the police. We refer to these as “lifetime” experi-
ences of racism. Five questions asked about the frequency
of exposure to discrimination in daily life, phrased as

follows: “In your day-to-day life, how often have any of
the following things happened to you?”: “You receive
poorer service than other people at restaurants or stores,”
“People act as if they think you are not intelligent,”
“People act as if they are afraid of you,” “People act as if
they think you are dishonest,” and “People act as if they
are better than you.” There were 5 categories of response
for these items: “never” (coded 1), “a few times a year”
(coded 2), “once a month” (coded 3), “once a week”
(coded 4), and “almost every day” (coded 5). We refer to
these as “everyday” experiences of racism. Although the
latter questions did not refer specifically to “race” in asking
about discrimination, research shows that most black Americans
attribute experiences of discrimination to their race.24,57 More-
over, these questions were flanked by 2 other sets of questions
that referred specifically to race.

Principal components factor analysis using an orthog-
onal rotation revealed 2 factor loadings, which confirmed the
predetermined domains of the racism questions.17,50 The first
factor, which included questions assessing “everyday” rac-
ism, had factor loadings ranging from 0.60 to 0.79. The
second factor, which included questions assessing “lifetime”
experiences of unfair treatment, had loadings that ranged
from 0.67 to 0.77. The same 2-factor solution resulted when
we recoded the 5-level “everyday” racism variables into
binary format (�1 month vs. �1 month) to agree with the
scale used for the “lifetime” variables. The Cronbach-� for
the 5 “everyday” racism items was 0.81, indicating high
internal consistency. In addition, we assessed the reproduc-
ibility over time of the racism questions among 1172 women
who returned a duplicate questionnaire. Weighted �-values
indicated good reproducibility of responses (range 0.54–
0.73), and the level of agreement did not vary by the length
of the interval between the 2 questionnaires.50

On the baseline survey, we collected data on a number
of putative and established risk factors for uterine myomas,
including age at menarche, oral contraceptive use, number of
live births and still births (parity), age at each birth, height,
current weight, alcohol intake, cigarette smoking, education,
marital status, occupation, and recency of Papanicolaou test
screening. On the 2003 questionnaire, we asked about house-
hold income and number of individuals supported by this
income. Body mass index (BMI) was calculated as weight
(kg) divided by height squared (m2). A validation study of
anthropometric measures among 115 study participants from
the Washington, DC, area showed high correlation between
self-reported and technician-measured weight (r � 0.97).
Covariates that changed over time (eg, BMI, parity) were
updated on follow-up questionnaires.

In analyses that assessed possible mechanisms by
which racism affects myoma risk, we used data on the
following measures of perceived or real life stressors: work-
ing on a second job (collected in 1995); working on a night
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shift (2005); exposure to violence victimization across the
lifespan (2005); and psychologic distress, as measured by
“depression treated with medication” (1997, 1999, 2001,
2003, and 2005) and the CES-D depressive symptom scale
(1999 and 2005).58 We also examined data on potential
mediators of stress, such as hours per week of vigorous
exercise (1997), levels of religiosity (2005), and coping
(2005). In a validation study, vigorous exercise reported via
self-administered questionnaire was correlated with measures
by actigraph and 7-day diary.59 Religiosity was assessed
using 3 questions adapted from the General Social Survey60:
“How often do you usually attend religious services?,” “To
what extent is your religion or spirituality involved in under-
standing or dealing with stressful situations?,” and “To what
extent do you consider yourself a religious or spiritual per-
son?” To measure coping, participants completed an abbre-
viated (9-item) scale based on an instrument developed by
Carver61 designed to assess active coping, use of emotional
support, use of instrumental support, positive reframing, and
acceptance. Higher scores on the coping scale indicated
higher coping skills. Because many of these measures were
first assessed in 2005, 2 years after the end of the incident
period for the present analysis (1997–2003), we considered
these analyses exploratory.

Assessment of Outcome
On the 1999, 2001, and 2003 follow-up questionnaires,

women were asked whether they had been diagnosed with
“uterine fibroids” in the previous 2-year interval, and, if so,
the calendar year in which they were first diagnosed and
whether their diagnosis was confirmed by “pelvic examina-
tion” or “ultrasound/hysterectomy.” In 2003, we changed
“hysterectomy” to “surgery (eg, hysterectomy)” to capture
women who may have had other surgical procedures, and we
divided “ultrasound” and “surgery” into 2 separate questions.
Cases were considered to be “surgically confirmed” if they
reported confirmation by “surgery” in 2003 or if they reported
both a diagnosis confirmed by “ultrasound/hysterectomy” and
“hysterectomy” under a separate question in 1999 or 2001.

Ultrasound, the clinical standard used to confirm diag-
noses,3 has high sensitivity (99%) and specificity (91%)
relative to histologic evidence.62,63 Our outcome definition
includes cases confirmed by ultrasound or surgery because
histologically confirmed cases represent only 10–30% of
cases for whom ultrasound evidence is available, and because
an analysis of risk factors for such cases may spuriously
identify risk factors associated with tumor size, symptoms, or
treatment preference.64 The Nurses’ Health Study, a US
prospective cohort study with methodology similar to our
study, uses the same case definition.7 Diagnoses confirmed by
pelvic examination only (n � 654) were treated as “non-
cases” because they could represent other gynecologic pa-
thology65 and our goal was to maximize the specificity of
outcome classification.66

TABLE 1. Prevalence of Self-Reported Racism in 22,002
Black Women’s Health Study Participants (1997)

%

Everyday racism items
“In your day-to-day life, how often have any of the following

things happened to you?”

Poor service (“You receive poorer service than other people
at restaurants or stores”)

Never 12

A few times a year 69

Once a month 10

Once a week 7

Almost every day 2

Not intelligent (“People act as if they think you are not
intelligent”)

Never 19

A few times a year 52

Once a month 10

Once a week 10

Almost every day 9

Afraid of you (“People act as if they are afraid of you”)

Never 45

A few times a year 39

Once a month 6

Once a week 6

Almost every day 4

Dishonest (“People act as if they think you are dishonest”)

Never 43

A few times a year 44

Once a month 6

Once a week 4

Almost every day 3

Better than you (“People act as if they are better than you”)

Never 10

A few times a year 51

Once a month 12

Once a week 10

Almost every day 17

Everyday racism score (quartiles)

1 (�1.6) 16

2 (1.6–1.9) 27

3 (2.0–2.5) 30

4 (�2.6) 27

Lifetime racism items
“Have you ever been treated unfairly due to your race in any of

the following circumstances?”

“Job (hiring, promotion, firing),” yes 55

“Housing (renting, buying, mortgage),” yes 31

“Police (stopped, searched, threatened),” yes 24

Lifetime racism (summary variable)*

0 32

1 35

2 23

3 10

*Of the 3 lifetime racism items, no. for which woman answered affirmatively.
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We assessed the accuracy of self-reported diagnosis in
a random sample of 248 cases confirmed by ultrasound or
surgery. Cases were mailed supplemental surveys regarding
their initial date of diagnosis, method of confirmation, symp-
toms, and treatment. We also asked for permission to review
their medical records. We obtained medical records from 127
of the 128 women who gave permission and confirmed the
self-report by medical record in 122 (96%). Among the 188
(76%) cases who completed the supplemental survey, 71%
reported myoma-related symptoms before being diagnosed
with the condition, with menorrhagia (53%) and pelvic pain
(46%) being the most common. Over 87% of cases reported
that their condition came to clinical attention because they
sought treatment for symptoms or because a tumor was palpable
at the time of a routine pelvic examination. There were no
important differences between cases who did and did not
release their medical records with respect to established risk
factors for myomas,67 suggesting that those who released their
medical records were representative of the larger case group.

Restriction Criteria
Follow-up for the incidence of myomas began in March

1997 (the start of the second questionnaire cycle) because
self-reported method of confirmation was first elicited on the
1999 questionnaire. We restricted the sample to premeno-
pausal women with intact uteri because myomas are rare after
menopause.3 Of the 53,176 women who completed the 1997
questionnaire, we excluded women with natural menopause
(n � 5193), hysterectomy without removal of both ovaries

(n � 6685), bilateral oophorectomy with or without hyster-
ectomy (n � 4259), medication-induced menopause (n � 42),
or unknown menopausal status (n � 418) at the start of
follow-up (1997). We also excluded women who reported a
myoma diagnosis before 1997 (n � 10,502), who reported
myomas without information on year of diagnosis (n � 94) or
method of confirmation (n � 182), who did not complete a
follow-up questionnaire (n � 1610), or who had missing data
on key covariates (n � 2189), leaving a final sample of
22,002 women who were followed from 1997 through 2003.
Women who were lost to follow-up or who had incomplete
data on covariates had lower educational attainment than
respondents, but were similar with respect to age, parity, age
at menarche, and other determinants of myoma risk.

Data Analysis
Incident cases were defined as women who reported a

first diagnosis of myomas confirmed by ultrasound or sur-
gery. Person-years at risk were calculated from the start of
follow-up (March 1997) until the myoma diagnosis, meno-
pause, death, loss to follow-up, or the end of follow-up
(March 2003), whichever came first. Cox regression models,
stratified by age and time period, were used to estimate
incidence rate ratios (IRRs) and 95% confidence intervals
(CIs) for the associations of interest. All analyses were
carried out using SAS statistical software (version 9.1) (SAS
Institute, Cary, NC).

Self-reported racism variables were analyzed individu-
ally. We also created 2 summary variables for each set of

TABLE 2. Selected Characteristics of 22,002 Participants According to Perceived Racism (1997)

Characteristic*

“Everyday” Racism Score
(Quartiles)

“Lifetime” Racism
(No. of Events)

1 (Low) 2 3 4 (High) 0 1 2 3

Age (yrs); mean 35.9 35.3 34.5 33.6 34.1 34.4 35.4 36.3

Education (yrs); mean 14.7 15.0 15.0 15.0 14.8 15.0 15.0 15.1

BMI (kg/m2); mean 27.4 27.5 27.9 28.8 27.9 27.9 28.0 28.3

Age at menarche (yrs); mean 12.3 12.3 12.3 12.3 12.3 12.3 12.3 12.4

Parous; % 56 56 56 56 56 55 58 58

Married; % 41 41 40 37 39 40 40 40

White collar occupation; % 51 55 57 54 51 54 57 57

Income �$25,000; % 10 8 8 10 10 8 9 10

Pap smear in prior 2 yrs; % 90 92 90 89 91 91 91 88

Current oral contraceptive user; % 23 25 24 22 25 24 23 20

Current cigarette smoker; % 14 13 13 16 13 14 14 16

Current alcohol drinker (�1/d); % 3 3 3 4 3 3 4 4

Geographic region; %

Northeast 29 28 26 26 27 26 29 28

South 33 34 32 31 35 34 30 25

Midwest 20 21 23 24 22 22 22 24

West 18 17 19 19 16 18 19 23

Foreign-born; % 8 6 5 5 7 6 5 5

*Characteristics are presented as means or percents within categories of racism variables and are age-standardized to distribution of cohort in 1997.
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questions: the first was the average of response values from
5-level “everyday” racism items (range: 1–5), categorized
into quartiles; the second was a count of the number of
positive responses to the “lifetime” racism items (range:
0–3).

Multivariable models controlled for known or sus-
pected risk factors for myomas.66 We constructed 2 sets of
multivariable models: a model that controlled for age (1-year
intervals) and calendar year (1997–1999, 1999–2001, 2001–
2003), and a model that additionally controlled for reproduc-
tive and hormonal factors, including age at menarche (years),
parity (births), age at first birth (years), years since last birth
(�5, 10–14, 15–19, �20), and oral contraceptive use (cur-
rent, past, never), as well as lifestyle and socioeconomic
factors: BMI (�20, 20–24, 25–29, 30–34, �35 kg/m2),
cigarette smoking (current, past, never), current alcohol use
(�1, 1–6, �7 drinks/wk), education (�12, 13–15, 16, �17
years), marital status (married or living with partner, di-
vorced/separated/widowed, single), occupation (white collar,

nonwhite collar, unemployed, unknown/missing), income
(�$25,000, $25,001–50,000, $50,001–100,000, �$100,000,
missing), geographic region (South, Northeast, Midwest, and
West), and nativity status (foreign-born, US-born). Adjust-
ment for age resulted in a 5% and 7% change in the summary
IRRs for “everyday” and “lifetime” racism, respectively.
Adjustment for other individual covariates had smaller effects
on the IRRs. Tests for trend were calculated by including in
the regression model a single ordinal variable coded as the
score of each exposure category.68

To examine whether the association between perceived
racism and myomas was modified by education, income, or
other factors by which study participants might differ from
the general population of US black women, we conducted
likelihood ratio tests that compared models with and without
cross-product terms between the summary racism variables
and selected covariates. In addition, we assessed effect mod-
ification by nativity status, coping, and other factors that have
been shown to modify the relation between racism and health

TABLE 3. “Everyday” Perceived Racism and Risk of Uterine Leiomyomata

No.
Cases

No.
Person-Years

Crude
IR

Multivariable IRR
(95% CI)*

Multivariable IRR
(95% CI)†

Everyday experiences of racism

Poor service

�1/mo‡ 2774 86,838 31.9 1.00 1.00

1/mo 358 10,890 32.9 1.08 (0.97–1.21) 1.08 (0.96–1.20)

�1 mo 308 9399 32.8 1.05 (0.94–1.19) 1.06 (0.94–1.19)

Not intelligent

�1/mo‡ 2354 76,035 31.0 1.00 1.00

1/mo 400 10,985 36.4 1.23 (1.11–1.37) 1.20 (1.09–1.34)

�1 mo 686 20,106 34.1 1.14 (1.05–1.25) 1.15 (1.05–1.25)

Afraid of you

�1/mo‡ 2839 89,644 31.7 1.00 1.00

1/mo 252 6782 37.2 1.22 (1.07–1.39) 1.20 (1.06–1.37)

�1 mo 349 10,701 32.6 1.03 (0.93–1.16) 1.04 (0.93–1.17)

Dishonest

�1/mo‡ 2957 92,789 31.9 1.00 1.00

1/mo 209 6289 33.2 1.10 (0.96–1.27) 1.09 (0.94–1.25)

�1 mo 274 8048 34.0 1.08 (0.96–1.23) 1.10 (0.97–1.25)

Better than you

�1/mo‡ 2092 66,065 31.7 1.00 1.00

1/mo 409 12,438 32.9 1.08 (0.97–1.20) 1.07 (0.96–1.19)

�1 mo 939 28,624 32.8 1.08 (1.00–1.17) 1.10 (1.02–1.19)

Summary variable

�1.6‡ 471 17,148 27.5 1.00 1.00

1.6–1.9 949 29,215 32.5 1.18 (1.06–1.32) 1.16 (1.04–1.29)

2.0–2.5 1049 31.984 32.8 1.22 (1.09–1.36) 1.19 (1.06–1.32)

�2.6 971 28,781 33.7 1.29 (1.15–1.43) 1.27 (1.14–1.42)

Test for ordinal trend P � 0.001 P � 0.001

*Adjusted for age and time period.
†Adjusted for age, time period, parity, age at menarche, BMI, alcohol, smoking, age at first birth, years since last birth, oral contraceptive use, education,

marital status, income, occupation, geographic region, and foreign-born status.
‡Reference group.
IR indicates incidence rate per 1000 person-years; CI, confidence interval.
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outcomes.50–55 Departures from the proportional hazards as-
sumption were tested by the likelihood ratio test comparing
models with and without cross-product terms between the
summary racism variables and time-dependent age (�35 vs.
�35 years).

RESULTS
Frequency distributions of the self-reported racism

questions from the 1997 survey are shown in Table 1. The
percent of study participants who reported racism in their
“everyday” lives ranged from 55% (“afraid of you”) to 90%
(“better than you”). The percent who reported “lifetime”
experiences of racism ranged from 24% (“by police”) to 55%
(“on the job”).

Selected characteristics of the sample according to
summary measures of “everyday” and “lifetime” racism are
shown in Table 2. Everyday experiences of racism were
inversely related to age, being married or partnered, living in
the Northeast, being foreign-born, and having a recent Papa-
nicolaou test, and positively related to BMI, smoking, alcohol
use, and living in the Midwest. Lifetime experiences of
racism were inversely related to living in the South and being
foreign-born, and positively related to age, working in a
white-collar occupation, smoking, alcohol use, and living in
the West or Midwest. Relative to native-born women, for-
eign-born women were younger, more educated, had higher
incomes and higher coping scores, and were more likely to
have older ages at menarche, lower BMI, and live in the

Northeast (data not shown). In both groups, 90% reported
having had a Papanicolaou test in the prior 2 years.

During 107,127 person-years of follow-up, 3440 inci-
dent cases of uterine myomas confirmed by ultrasound (n �
2774) or surgery (n � 666) were reported. The IRRs for all
5 measures of “everyday” racism were above 1.0, although
the associations were weak and often nonlinear (Table 3).
IRRs increased monotonically with increasing scores of the
“everyday” racism summary variable (P-trend �0.001).

Job, housing, and police discrimination were each
weakly positively associated with myoma risk (Table 4). The
IRRs increased monotonically with increasing number of
“lifetime” events reported (P-trend �0.001).

Foreign-born women (n � 1295; 6% of sample) had a
higher incidence of myomas than native-born women (mul-
tivariable IRR � 1.20; 95% CI � 1.05–1.38)69 but consis-
tently reported lower levels of racism than native-born
women (data not shown). Positive associations between self-
reported racism and risk of myomas were found among
native-born women, whereas null associations were found
among foreign-born women (Table 5). The largest difference
between native-born and foreign-born women was observed
for the “lifetime” summary variable (P-interaction � 0.008).

Overall results did not vary according to case definition
(ultrasound vs. surgery), age, questionnaire cycle, education,
income, or Papanicolaou test screening, which we used as a
proxy for gynecologic surveillance (data not shown). Results
were unchanged when we included myomas confirmed by

TABLE 4. “Lifetime” Perceived Racism and Risk of Uterine Leiomyomata

No.
Cases

No.
Person-Years

Crude
IR

Multivariable IRR
(95% CI)*

Multivariable IRR
(95% CI)†

Lifetime experiences of racism

Job discrimination

No‡ 1440 48,534 29.7 1.00 1.00

Yes 2000 58,594 34.1 1.10 (1.03–1.17) 1.09 (1.02–1.17)

Housing discrimination

No‡ 2261 74,071 30.5 1.00 1.00

Yes 1179 33,056 35.7 1.10 (1.03–1.18) 1.13 (1.05–1.21)

Police discrimination

No‡ 2547 81,537 31.2 1.00 1.00

Yes 893 25,590 34.9 1.13 (1.05–1.22) 1.14 (1.06–1.23)

Summary variable

No to all incidents above‡ 1022 35,030 29.2 1.00 1.00

Yes to 1 1158 37,343 31.0 1.04 (0.96–1.13) 1.04 (0.96–1.13)

Yes to 2 866 24,365 35.5 1.16 (1.06–1.27) 1.17 (1.07–1.28)

Yes to all 3 394 10,389 37.9 1.22 (1.08–1.37) 1.24 (1.10–1.39)

Test for ordinal trend P � 0.001 P � 0.001

*Adjusted for age and time period.
†Adjusted for age, time period, parity, age at menarche, BMI, alcohol, smoking, age at first birth, years since last birth, oral contraceptive use, education,

marital status, income, occupation, geographic region, and foreign-born status.
‡Reference group.
IR indicates incidence rate per 1000 person-years; CI, confidence interval.
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pelvic examination (n � 654) as cases. We did not find any
evidence that other potential markers of stress in our study—
eg, violence victimization, nightshift work, caregiving re-
sponsibilities—were independently associated with myoma
risk, with the exception of depression and depressive symp-
toms (data not shown), even though all of these measures
were associated with perceived racism. Moreover, control for
these other potential markers of stress had little effect on the
positive associations between perceived racism and myomas.
With respect to the potential stress mediators (exercise, reli-
giosity, and coping skills), none was independently associ-
ated with myoma risk. However, the association between
“everyday” racism and myoma was weaker among women
who scored above the median on the abbreviated Carver
coping scale relative to below the median (Table 6). The
results for “lifetime” racism did not vary substantially by
coping levels. A similar phenomenon was observed for vig-
orous exercise (data not shown), such that among women
who exercised vigorously for �2 hours per week, the “ev-

eryday” racism-myoma association was weaker compared
with those exercising �2 hours per week (P-interaction �
0.09), but the associations with “lifetime” racism did not vary
(P � 0.78). Religiosity did not modify the association be-
tween racism and myomas.

DISCUSSION
In the present study, self-reported experiences of rac-

ism were associated with an increased risk of uterine myo-
mas. Associations did not vary according to case definition (ie,
confirmation by ultrasound vs. surgery), age, education, income,
or levels of gynecologic screening, but the associations were
notably weaker among foreign-born women and among women
with higher coping skills (“everyday” racism only).

The negative impact of racism on health-related behav-
iors20 could increase myoma risk via heavy alcohol consump-
tion, poor diet, and overweight or obesity.70–72 However, we
found that the association between racism and myomas per-
sisted after adjustment for various health-seeking and health-

TABLE 5. Summary Variables for “Lifetime” and “Everyday” Perceived Racism and Risk
of Uterine Leiomyomata, by Nativity Status

Summary Variable
No.

Cases
No.

Person-Years
Crude

IR
Multivariable IRR

(95% CI)*

US-born women
“Everyday” racism

�1.6† 422 15,751 26.6 1.00

1.6–1.9 881 27,291 32.3 1.18 (1.05–1.32)

2.0–2.5 976 30,151 32.4 1.20 (1.07–1.34)

�2.6 920 27,163 33.9 1.31 (1.17–1.47)

Test for ordinal trend P � 0.001

“Lifetime” racism

No to all† 922 32,446 28.4 1.00

Yes to 1 1077 35,072 30.7 1.06 (0.97–1.16)

Yes to 2 825 23,001 35.9 1.22 (1.11–1.34)

Yes to all 3 375 9836 38.1 1.28 (1.13–1.44)

Test for ordinal trend P � 0.001

Foreign-born women
“Everyday” racism

�1.6† 47 1291 36.4 1.00

1.6–1.9 65 1804 36.0 0.99 (0.68–1.46)

2.0–2.5 64 1693 37.8 1.11 (0.75–1.64)

�2.6 48 1485 32.3 0.96 (0.63–1.46)

Test for ordinal trend P � 0.98

“Lifetime” racism

No to all† 90 2406 37.4 1.00

Yes to 1 78 2092 37.3 0.95 (0.69–1.30)

Yes to 2 39 1265 30.8 0.76 (0.51–1.12)

Yes to all 3 17 510 33.4 0.82 (0.49–1.39)

Test for ordinal trend P � 0.18

Tests for nativity interaction (ordinal racism variable): “everyday” racism (P � 0.21) and “lifetime” racism (P � 0.008).
*Adjusted for age, time period, parity, age at menarche, BMI, alcohol, smoking, age at first birth, years since last birth, oral

contraceptive use, education, marital status, income, occupation, and geographic region.
†Reference group.
IR indicates incidence rate per 1000 person-years; CI, confidence interval.
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related behaviors (eg, Papanicolaou test screening, alcohol
consumption, and BMI), suggesting that other mechanisms
are at play. Other potential markers of “stress” (lifetime
violence victimization, working on a second job, childcare or
caregiving responsibilities, night shift work, and physician-
diagnosed depression) were positively associated with per-
ceived racism but not with myoma risk. Moreover, control for
these measures had little impact on the strength of the
association between racism and myoma. These findings sug-
gest that stressors other than racism do not explain the
observed association and that the type of stress induced by
racism may be different from other types of stress.

The association between “everyday” racism and myo-
mas was weaker among women with high coping skills as
measured by the Carver coping scale,61 but the association
with “lifetime” racism was similar in both coping groups. A
similar interaction was observed for vigorous exercise. The
observation that coping skills and exercise modified the effect

of racism supports a stress mechanism. These findings agree
with studies showing that allostatic load can be mediated or
“buffered” by social support73–75 and exercise.76 Our findings
also suggest that stress mediators have a larger impact on
chronic than acute exposure to racism, as the buffering effects
were most pronounced for the “everyday” racism associa-
tions. However, because coping was measured after the
occurrence of myoma, a cautious interpretation of these
findings is warranted.

Foreign-born women reported lower levels of perceived
racism than native-born women, consistent with findings
from several studies of US immigrants.77–80 According to
Waters, voluntary immigrants to the United States tend to
“see prejudice and discrimination as more isolated occur-
rences, and as temporary barriers to be overcome, rather than
as permanent, pervasive symptoms of a society that has
overarching enmity toward them.”77(p. 147) Immigrants may
downplay race in their perceptions of interpersonal relations,

TABLE 6. Summary Variables for “Lifetime” and “Everyday” Perceived Racism and Risk
of Uterine Leiomyomata, by Median Score on the Abbreviated Carver Coping Scale

Summary Variable
No.

Cases
No.

Person-Years
Crude

IR
Multivariable IRR

(95% CI)*

Below median score on coping scale
“Everyday” racism

�1.6† 160 5867 27.3 1.00

1.6–1.9 350 10,453 33.5 1.18 (0.98–1.42)

2.0–2.5 409 11,156 36.7 1.34 (1.12–1.61)

�2.6 370 9897 37.4 1.43 (1.18–1.72)

Test for ordinal trend P � 0.001

“Lifetime” racism

No to all† 386 12,625 30.6 1.00

Yes to 1 457 13,273 34.4 1.10 (0.96–1.26)

Yes to 2 319 8347 38.2 1.19 (1.02–1.38)

Yes to all 3 127 3129 40.6 1.25 (1.02–1.53)

Test for ordinal trend P � 0.007

Greater than or equal to median score on coping scale
“Everyday” racism

�1.6† 178 5385 33.1 1.00

1.6–1.9 317 9587 33.1 0.99 (0.83–1.19)

2.0–2.5 389 11,313 34.4 1.05 (0.88–1.26)

�2.6 326 10,122 32.2 1.00 (0.83–1.20)

Test for ordinal trend P � 0.82

“Lifetime” racism

No to all† 339 11,087 30.6 1.00

Yes to 1 401 12,888 31.1 1.01 (0.88–1.17)

Yes to 2 312 8598 36.3 1.15 (0.99–1.35)

Yes to all 3 158 3833 41.2 1.28 (1.06–1.56)

Test for ordinal trend P � 0.005

Restricted to 14,371 (65.3%) women who completed coping scale in 2005.
Tests for coping interaction (ordinal racism variable): “everyday” racism (P � 0.006) and “lifetime” racism (P � 0.43).
*Adjusted for age, time period, parity, age at menarche, BMI, alcohol, smoking, age at first birth, years since last birth, oral

contraceptive use, education, marital status, income, occupation, geographic region, and foreign-born status.
†Reference group.
IR indicates incidence rate per 1000 person-years; CI, confidence interval.
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thereby making them less likely to define discriminatory
events as racism. If foreign-born women who experience
unfair treatment are less likely to perceive it as race-based,
this might explain the lack of association between racism and
myoma risk in this subgroup.

Another explanation for the absence of an effect among
foreign-born blacks is that they are more likely to challenge
unjust or unequal treatment77 and have more resources for
buffering the effects of discrimination.51–53,55,81 In a study of
more than 4000 women and men, those who were conscious
of instances of discrimination and who challenged discrimi-
nation (ie, tried to do something about unfair treatment and
talked to others about it) had a lower risk of elevated blood
pressure relative to those who were less aware of discrimi-
natory acts and less likely to challenge them.82 If, as sug-
gested by Waters,77 foreign-born women are more likely to
challenge racism, and the act of challenging these events
protects against myoma risk, we might also observe smaller
effects in this subgroup. In agreement with prior data, for-
eign-born women had higher coping scores on average than
native-born women in our study. Nonetheless, given the
relatively small number of such women in this subgroup, we
cannot rule out chance as a possible explanation.

Measures of self-reported racism in the present study
have been widely used17,50,83 and demonstrate high reproduc-
ibility both within our cohort50 and in other studies.17,24,83

Exploratory factor analysis confirmed the preconceptualized
domains of “everyday” and “lifetime” experiences of racism,
suggesting that these questions are capturing the underly-
ing constructs they were intended to measure. The preva-
lence of reported perceived discrimination is consistent
with other studies that have measured perceived rac-
ism.17,82 Because the racism data were collected before the
diagnosis of myoma, any error in the reporting of racism is
unlikely to depend on the outcome and will generally
result in bias towards the null.

A limitation of the present study is that myoma
diagnoses were self-reported. However, in our validation
study,67 the diagnosis was confirmed in more than 96% of
the cases from whom we obtained medical records. There
was little difference between the cases who did and did not
release their medical records with respect to reported
symptoms, method of diagnosis, or important risk factors
for myomas. Not all study participants were screened for
myomas and true cases may have missed, particularly
those with asymptomatic disease. However, our data
should more accurately represent women with symptom-
atic tumors because, a low percentage of cases (13%) were
detected incidentally and because rates of myoma diag-
noses in our study are similar to rates reported in other US
studies based on prospective cohort and hospital discharge
data.67 Symptomatic myomas reflect the burden of disease
in reproductive-aged women.6

The association between perceived racism and myomas
was evident after adjustment for several lifestyle and behav-
ioral risk factors, as well as important measures of socioeco-
nomic status (education, occupation, income, and marital
status), although it is still possible that confounding by
unmeasured or unknown risk factors contributed to the ob-
served associations.

The Black Women’s Health Study is a convenience
sample of women with higher levels of education than the
general population. Nonetheless, prevalence estimates of es-
tablished risk factors for myomas—eg, age at menarche84

and parity84—are similar to those found in nationally repre-
sentative studies. Because the association between perceived
racism and myomas in US-born participants did not vary
appreciably by other factors such as education, income, and
age, we expect the positive findings to be generalizable to a
broader population of US black women.

In summary, we found that self-reported experiences of
racism were positively associated with risk of uterine myomas in
US-born black women and that greater coping skills might
buffer this association. Racial discrimination is a prevalent and
pervasive problem in the United States, and self-reported racism
has been linked to several mental and physical health out-
comes.20 Although the associations seen here are modest, the
prevalence of perceived racism is high enough that a causal
association could explain a non-negligible fraction of the excess
disease burden of uterine myomas in black women.
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