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Perceived discrimination may contribute to somatic disease. The association between perceived discrimination
and breast cancer incidence was assessed in the Black Women’s Health Study. In 1997, participants completed
questions on perceived discrimination in two domains: ‘‘everyday’’ discrimination (e.g., being treated as dishonest)
and major experiences of unfair treatment due to race (job, housing, and police). Cox proportional hazards models
were used to estimate incidence rate ratios, controlling for breast cancer risk factors. From 1997 to 2003, 593
incident cases of breast cancer were ascertained. In the total sample, there were weak positive associations
between cancer incidence and everyday and major discrimination. These associations were stronger among
the younger women. Among women aged less than 50 years, those who reported frequent everyday discrimination
were at higher risk than were women who reported infrequent experiences. In addition, the incidence rate ratio was
1.32 (95% confidence interval: 1.03, 1.70) for those who reported discrimination on the job and 1.48 (95% confi-
dence interval: 1.01, 2.16) for those who reported discrimination in all three situations—housing, job, and police—
relative to those who reported none. These findings suggest that perceived experiences of racism are associated
with increased incidence of breast cancer among US Black women, particularly younger women.

African Americans; breast neoplasms; prejudice; women

Abbreviation: CI, confidence interval.

Breast cancer is an important health problem among
Black women (1). The incidence is greater among Black
women than among White women before the age of 40
years, and breast cancer mortality is greater at every age
(2). A growing body of literature suggests that mistreatment
due to discrimination can lead to psychological stress (3),
which may contribute to somatic disease.

Numerous reports describe Blacks’ experiences of dis-
crimination (3–9). For example, a review of public opinion

polls (6) found that 60 percent of Blacks reported that they
had been discriminated against in at least one situation (ed-
ucation, housing, jobs, or equal wages). In the National
Americans Changing Lives Survey (9), 47 percent of Blacks
reported racial or ethnic discriminatory treatment. These
reports suggest that African Americans have frequent expo-
sure to discriminatory practices.

There has been emerging interest in the potential conse-
quences of racial discrimination on physical health (10, 11).
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The majority of these studies have focused primarily on
cardiovascular health. Studies have provided mixed results
on whether elevated blood pressure in African Americans is
positively associated with perceived discrimination (12–16).
Results from studies assessing hypertension have also been
inconsistent (17–20). Findings from the Black Women’s
Health Study regarding racism and hypertension were
largely null, although there were some elevated risk esti-
mates in the small group of foreign-born participants (18).

The effect of discrimination on health may be due, in part,
to discrimination’s acting as a chronic stressor in the lives of
many African Americans (21). For example, a study of
African-American women (mean age: 44.4 years) revealed
that past-year and lifetime discrimination were both related
to global psychological distress. In addition, numerous re-
ports have shown that African Americans demonstrate phys-
iologic arousal in response to racially stressful stimuli
(22–24).

Over the past several decades, researchers have examined
the extent to which psychological stress may influence breast
cancer (25–41). Results to date have been inconclusive.
Some studies have reported an increased risk of breast can-
cer among women with high stress levels (25–31). For ex-
ample, Chen et al. (30) investigated the association between
adverse life events and the development of breast cancer
during a 5-year follow-up. Women experiencing adverse life
events were 11.6 times more likely to develop breast cancer.
Other studies, however, have shown decreased risk (34) or
no association (35–42). A recent study investigating job
stress and breast cancer incidence reported that job stress
was not related to increased breast cancer risk (41).

Despite these inconsistent findings, a relation between
psychological stress and increased risk of breast cancer is
biologically plausible, because stress adversely affects im-
munologic function (43–45) and contributes to negative
health behaviors (46, 47), both of which could play a role
in breast carcinogenesis. No study to date has examined the
effect that racial discrimination has on the occurrence of
breast cancer. The aim of the current study was to determine
if perceived discrimination was associated with increased
breast cancer incidence among US Black women.

MATERIALS AND METHODS

Study population

Study participants were part of the Black Women’s Health
Study, an ongoing prospective cohort study designed to ex-
amine risk factors for major illnesses in African-American
women. In 1995, 64,524 Black women, aged 21–69 years,
were enrolled through questionnaires mailed to subscribers
of Essence magazine, members of Black professional organ-
izations, and friends and relatives of respondents. The survey
instrument obtained information on a variety of personal and
health characteristics, including reproductive and contracep-
tive histories, cigarette and alcohol use, physical activity and
nutrition, psychosocial history, health-care utilization, and
medical conditions. Black Women’s Health Study respon-
dents represent various geographic regions of the United

States, with the majority of respondents residing in Califor-
nia, New York, Illinois, Michigan, Georgia, and New Jersey.
The 59,000 women (91 percent of the initial enrollment)
whose addresses were considered to be valid 1 year after
baseline have been followed. Updated information has been
obtained by postal questionnaire every 2 years from 80 per-
cent or more of the initial cohort through 2003. The study
protocol was approved by the institutional review board of
the individual study sites in accordance with an assurance
filed with and approved by the US Department of Health and
Human Services.

Ascertainment of discrimination

The 1997 questionnaire asked participants about discrim-
ination. The questions were adapted from a questionnaire by
Williams et al. (7); they found responses to these questions to
be associated with perceived mental and physical health
problems in their study population. Five items were intended
to measure the frequency of racial discrimination in every-
day life (‘‘everyday discrimination’’). These questions asked
about the frequency that participants experienced the follow-
ing: ‘‘you receive poorer service than other people in restau-
rants or stores,’’ ‘‘people act as if they think you are not
intelligent,’’ ‘‘people act as if they are afraid of you,’’ ‘‘peo-
ple act as if they think you are dishonest,’’ and ‘‘people act as
if they are better than you.’’ Possible responses were as
follows: ‘‘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). An everyday discrimination
summary score was devised by taking the average of the five
everyday discrimination items. This summary score was di-
vided into quartiles. Respondents were also asked about
experiences of ‘‘major discrimination’’—if they had ever
been treated unfairly because of their race on the job, in
housing, and by the police (yes ¼ 1, no ¼ 0). A summary
variable for major discrimination was devised: 1) yes to
none, 2) yes to one, 3) yes to two, and 4) yes to three.

We chose to use two categories of discrimination on the
basis of a previous study that examined discrimination and
hypertension in the Black Women’s Health Study population
(18). Cozier et al. (18) used a principal components factor
analysis utilizing an orthogonal rotation that revealed two
factor patterns, which confirmed the two categories of dis-
crimination. The item loadings on the first factor, which
assessed ‘‘everyday discrimination,’’ ranged from 0.66 to
0.81. The second factor, which assessed ‘‘major discrimina-
tion,’’ was constituted by items with factor loadings that
ranged from 0.61 to 0.77.

Since questions about discrimination were asked only
once, in the 1997 questionnaire, we do not have formal
test-retest data. However, during each follow-up cycle, mul-
tiple waves of questionnaires were mailed to women who
had not yet responded. During the 1997 follow-up cycle,
1,172 women returned duplicate questionnaires. Weighted
kappa (j) values for the agreement between the question-
naires for responses to the racism questions ranged from
0.54 to 0.73 and did not differ according to the time interval
between the two questionnaires (18). These results indicate
satisfactory reliability of the responses.
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Documentation of breast cancer diagnosis

A breast cancer case was defined as self-report of a breast
cancer diagnosis made during follow-up from 1997 to 2003
or a death from breast cancer during that period among
women who had not reported the cancer. There were 593
cases of incident breast cancer ascertained during question-
naire cycles 1997–1999, 1999–2001, and 2001–2003. Med-
ical record review is an ongoing process in the Black
Women’s Health Study. We have sought consent to obtain
medical records from participants who reported breast can-
cer that was diagnosed after enrollment into the study in
1995 and were still alive. To date, we have received permis-
sion from 54 percent of the women approached and obtained
appropriate medical records for 416 women, among whom
incident breast cancer was confirmed for 99 percent. These
results suggest that self-report of breast cancer by the Black
Women’s Health Study participants is accurate. Among the
confirmed cases, 88 percent were invasive cancer.

Statistical methods

The current analysis was restricted to 49,161 women who
completed the 1997 questionnaire and one or more of the
1999, 2001, and 2003 follow-up questionnaires, and who
did not report a diagnosis of breast cancer before 1997.
Baseline for the present analyses was 1997, because the
racism data were provided in that questionnaire.

Women contributed person-years from the date of return
of the 1997 questionnaire until diagnosis of breast cancer,
date of death, loss to follow-up, or end of the 6-year follow-
up period (return of the 2003 questionnaire), whichever
came first. Cox proportional hazards models (SAS, version
9.1, PROC PHREG; SAS Institute, Inc., Cary, North Caro-
lina) were used to separately assess the association between
the discrimination variables and breast cancer incidence,
yielding incidence rate ratios and the corresponding 95 per-
cent confidence intervals. Adjustments were made for fac-
tors known to be associated with breast cancer (48, 49).
Hence, the incidence rate ratios were adjusted for age (con-
tinuous), body mass index (weight (kg)/height (m)2: <25,
25–29,�30), education (�12, 13–15,�16 years), age at men-
arche (<12, 12, 13, �14 years), menopausal status (pre-,
post-), use of female hormone supplements (yes, no), parity
(0, <2, �2 children), age at first birth (nulliparous,
<25, �25 years), oral contraceptive use (yes, no), vigorous
physical activity (0, �2, >2 hours/week), alcohol use (<1,
�1 drink/week), mammography use (yes, no), cyst in breast
(yes, no), and family history of breast cancer (first degree
relative) (yes, no). Adjustments were also made for ques-
tionnaire cycle. Age was handled as a time-varying covariate
and henceforth updated biannually. The Andersen-Gill data
structure was used to update the time-dependent covariate
with the EXACT option in SAS software used to handle tied
event times. All analyses were conducted using SAS soft-
ware.

Breast cancer incidence at younger ages is higher among
African-American women than among White women (2).
Therefore, we conducted a subgroup analysis by assessing
discrimination in relation to breast cancer within categories

of age, less than 50 and 50 or more years. To examine
whether the association between perceived racism and
breast cancer was modified by age, we conducted likelihood
ratio tests that compared models with and without cross-
product terms between the racism variables and binary age
(<50, �50 years).

RESULTS

Reported everyday discrimination (highest quartile of the
summary variable) and major discrimination (yes in all three
spheres) are shown according to characteristics of the study
participants in 1997 (table 1). Of women aged less than 30
years, 31.8 percent were in the highest quartile of the sum-
mary score for everyday discrimination compared with 8.5
percent of women aged 60–69 years. Major discrimination
in all three spheres—housing, police, and job—was reported
most frequently among women aged 40–49 years (12.9
percent).

Everyday discrimination, at least once a month, was re-
ported by 16.9 percent of women for receiving poorer ser-
vice, 26.2 percent for being treated as not intelligent, 14.7
percent for people acting as if they were afraid of them, 12
percent for people acting as if they were dishonest, and 33.8
percent for people acting as if they were better (table 2).
Over half of the women (58 percent) reported discrimination
due to race in the workplace, and 66 percent reported the
occurrence of discrimination in one or more of the three
situations considered—on the job, in housing, and by police
(table 3).

There were 593 incident cases of breast cancer reported
during 259,613 person-years of observation; 287 cases oc-
curred before the age of 50 years, and 306 cases occurred at
the age of 50 or more years. Table 2 gives data on the asso-
ciation between everyday discrimination and breast cancer
incidence in the total sample, as well as for age subgroups. In
the total sample, incidence rate ratios for the various cate-
gories of the five everyday racism questions, ranging from
a few times a year to almost every day, were generally
greater than 1.0, but all confidence intervals included 1.0.
For the summary variable, incidence rate ratios for quartiles
2, 3, and 4 relative to 1 (lowest) ranged from 1.15 to 1.27; all
confidence intervals included 1.0. The incidence rate ratios
for the summary variable were greater among women aged
less than 50 years than among older women: The incidence
rate ratios for quartiles 2, 3, and 4 among women aged less
than 50 years were 1.58, 1.33, and 1.44, respectively, and the
95 percent confidence interval for the incidence rate ratio for
quartile 2 excluded 1.0. However, none of the tests for age
interaction was statistically significant.

Data for ‘‘major discrimination’’ on the job, in housing,
and by police are given in table 3. In the total sample, women
responding ‘‘yes’’ to racial discrimination in housing and by
police had incidence rate ratios very close to 1.0, and all
confidence intervals included 1.0. There was a significant
association with breast cancer incidence for women report-
ing racial discrimination on the job (incidence rate ratio ¼
1.20, 95 percent confidence interval (CI): 1.01, 1.42)
compared with those reporting no such discrimination. For
women who reported unjust treatment in all three areas
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TABLE 1. Reported everyday discrimination and major discrimination according to

characteristics of participants in the total sample, Black Women’s Health Study, 1997*

Characteristic No. %

Everyday
discrimination,

highest
quartile (%)

Major
discrimination,

all three
spheres (%)

Age (years)

<30 7,452 15.2 31.8 7.3

30–39 16,029 32.6 26.2 10.0

40–49 15,284 31.1 23.5 12.9

50–59 7,243 14.7 17.8 11.9

60–69 3,153 6.4 8.5 7.6

Age at menarche (years)

<12 13,982 28.4 25.5 10.5

12 13,803 28.1 23.5 10.3

13 11,774 23.9 22.7 10.3

�14 9,368 19.1 23.2 11.8

Menopausal status

Premenopausal 31,837 64.8 26.1 10.3

Postmenopausal 13,932 28.3 19.1 11.1

Supplemental hormone supplements

No 40,405 82.2 24.4 10.3

Yes 7,806 15.9 20.7 11.6

Parity (no. of children)

0 16,395 33.3 26.6 9.5

<2 11,139 22.7 24.0 10.6

�2 22,526 43.8 21.6 11.5

Age at first birth (years)

Nulliparous 16,395 33.6 26.5 9.4

<25 22,319 45.5 22.8 11.6

�25 10,373 21.1 21.6 10.2

Oral contraceptive use

No 38,746 78.8 23.1 11.3

Yes 9,664 19.7 27.4 8.2

Education (years)

�12 7,992 16.3 21.4 7.6

13–15 17,611 35.8 25.1 10.5

�16 23,216 47.2 23.7 11.7

Body mass index (kg/m2)

<25.0 17,240 35.1 22.2 10.1

25.0–29.9 15,971 32.5 22.7 10.8

>29.9 15,950 32.4 26.7 11.1

Physical activity (hours/week)

0 21,753 44.3 22.6 9.5

�2 12,554 25.5 24.9 11.5

>2 13,344 27.1 25.1 11.5

Alcohol use (drinks/week)

<1 35,594 72.4 48.7 19.9

�1 4,517 9.2 23.5 11.9

Mammography use

No 22,376 45.5 27.4 9.7

Yes 26,264 53.4 20.8 11.3

Family history of breast cancer

No 41,784 85.0 24.1 10.7

Yes 3,250 6.6 22.4 10.8

* Cell percentages do not equal 100% because missing cases have been omitted.
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TABLE 2. Adjusted incidence rate ratios for breast cancer according to everyday discrimination variables, Black Women’s Health

Study, 1997–2003*

Discrimination
variables

Total sample (593 cases;
259,613 person-years)

Aged <50 years (287 cases;
190,903 person-years)

Aged �50 years (306 cases;
68,710 person-years)

%
No. of
cases

Adjusted
incidence
rate ratiosy

95%
confidence
interval

%
No. of
cases

Adjusted
incidence
rate ratiosy

95%
confidence
interval

%
No. of
cases

Adjusted
incidence
rate ratiosy

95%
confidence
interval

Received poorer service
than others

Never 12.6 88 Referent 11.3 32 Referent 17.6 56 Referent

A few times a year 69.3 410 0.95 0.75, 1.20 69.1 197 0.99 0.68, 1.44 69.8 213 0.88 0.66, 1.19

Once a month 8.5 45 1.07 0.74, 1.54 9.5 27 1.09 0.65, 1.82 4.7 18 1.06 0.62, 1.81

At least once a week 6.0 28 0.91 0.59, 1.40 6.5 18 1.03 0.58, 1.84 3.9 10 0.74 0.38, 1.46

Almost every day 2.4 15 1.06 0.61, 1.83 2.5 9 1.29 0.61, 2.70 2.3 6 0.80 0.35, 1.87

People act as if you are
not intelligent

Never 21.2 128 Referent 19.1 47 Referent 29.2 81 Referent

A few times a year 51.4 332 1.22 1.00, 1.50 51.2 158 1.29 0.93, 1.78 52.2 174 1.15 0.88, 1.51

Once a month 8.6 39 1.08 0.75, 1.56 9.5 27 1.29 0.80, 2.07 5.0 12 0.83 0.45, 1.53

At least once a week 9.0 51 1.35 0.97, 1.88 10.0 30 1.36 0.86, 2.15 5.2 21 1.35 0.83, 2.19

Almost every day 8.6 39 1.00 0.70, 1.44 9.1 22 1.06 0.64, 1.76 6.7 17 0.91 0.54, 1.54

People act as if they are
afraid of you

Never 46.3 292 Referent 43.7 120 Referent 56.3 172 Referent

A few times a year 37.8 213 1.02 0.85, 1.22 38.9 117 1.09 0.85, 1.41 33.4 96 0.91 0.71, 1.18

Once a month 5.2 26 1.13 0.75, 1.69 5.9 12 0.82 0.45, 1.49 2.6 14 1.67 0.97, 2.89

At least once a week 5.2 28 1.14 0.77, 1.69 5.8 20 1.32 0.82, 2.12 3.0 8 0.83 0.41, 1.69

Almost every day 4.3 27 1.30 0.87, 1.92 4.6 15 1.22 0.71, 2.10 3.0 12 1.32 0.73, 2.38

People act as if you are
dishonest

Never 44.4 283 Referent 42.2 123 Referent 52.9 160 Referent

A few times a year 42.3 244 1.01 0.85, 1.20 43.3 123 1.01 0.78, 1.30 38.2 121 1.00 0.79, 1.27

Once a month 4.8 19 0.86 0.54, 1.37 5.4 14 1.02 0.58, 1.77 2.4 5 0.64 0.26, 1.56

At least once a week 4.0 20 1.04 0.66, 1.65 4.5 10 0.85 0.45, 1.63 2.3 10 1.38 0.72, 2.61

Almost every day 3.2 19 1.20 0.75, 1.91 3.4 14 1.56 0.90, 2.71 2.3 5 0.73 0.29, 1.77

People act as if they are
better than you

Never 12.3 81 Referent 10.3 31 Referent 19.7 50 Referent

A few times a year 52.3 335 1.13 0.89, 1.45 51.1 152 0.98 0.66, 1.44 56.7 183 1.20 0.88, 1.64

Once a month 9.5 49 1.19 0.83, 1.70 10.6 30 1.03 0.62, 1.70 5.4 19 1.30 0.76, 2.22

At least once a week 8.5 39 1.04 0.71, 1.53 9.5 23 0.87 0.51, 1.50 4.8 16 1.16 0.65, 2.05

Almost every day 15.8 79 1.13 0.83, 1.55 17.0 46 1.00 0.63, 1.58 11.0 33 1.16 0.74, 1.81

Summary variable

Quartile1 17.8 111 Referent 14.1 34 Referent 27.2 77 Referent

Quartile 2 27.2 185 1.25 0.99, 1.59 25.5 90 1.58 1.06, 2.34 30.3 95 1.05 0.78, 1.43

Quartile 3 27.4 150 1.15 0.90, 1.48 29.3 80 1.33 0.89, 1.99 22.5 70 1.03 0.74, 1.43

Quartile 4 23.8 125 1.27 0.98, 1.65 28.0 73 1.44 0.95, 2.16 15.0 52 1.18 0.82, 1.69

* Cell percentages do not equal 100% because missing cases have been omitted.

y Adjusted for age, body mass index, family history of breast cancer, menopausal status, age at menarche, parity, vigorous exercise, age at

first birth, oral contraceptive use, hormone replacement use, cyst in breast, educational status, mammography use, and alcohol consumption.

50 Taylor et al.

Am J Epidemiol 2007;166:46–54

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/166/1/46/135692 by guest on 13 January 2021



relative to none, the incidence rate ratio was 1.31 (95 percent
CI: 1.00, 1.73). Among women aged 50 or more years, the
incidence rate ratios were close to 1.0. Among women aged
less than 50 years, the incidence rate ratios were increased:
For discrimination on the job, the incidence rate ratio was
1.32 (95 percent CI: 1.03, 1.70), and for discrimination in all
three situations—housing, job, and police—the incidence
rate ratio was 1.48 (95 percent CI: 1.01, 2.16). A test for
age interaction for discrimination on the job yielded a
p value of 0.33; for the summary discrimination variable
(discrimination in zero, one, two, or three areas), the p value
was 0.68 for the age interaction.

DISCUSSION

In this 6-year follow-up study of Black women, we found
an association between racial discrimination and increased
incidence of breast cancer. Our findings add to the growing
body of literature that demonstrates that discrimination ad-
versely affects health (49–55) and are the first to suggest an
effect on breast cancer incidence. There was no significant
relation between everyday discrimination and breast cancer
incidence overall, but the incidence rate ratios for the sum-
mary variable were elevated among women aged less than 50
years. For major discrimination, in the total sample, breast
cancer risk was increased 20 percent for women reporting
‘‘yes’’ to racial discrimination on the job. This increase was
largely accounted for by an increased risk (incidence rate
ratio ¼ 1.32) among women less than 50 years of age. More-

over, although discrimination in housing and discrimination
by police were not individually associated with breast cancer
risk, women who reported discrimination in all three areas
(police, housing, and job) were 31 percent more likely to
develop breast cancer than were women who did not report
discrimination in any domain. Again, the association was
stronger among women less than 50 years of age. The higher
risk among women who reported discrimination in three
areas suggests that a compilation of racial discrimination
experiences may have a stronger effect on health.

Black women have a higher incidence of breast cancer
than White women do at a younger age (2). The associations
between discrimination and breast cancer among women
aged less than 50 years in the present study suggest that
discrimination may be a potential factor contributing to
the initiation of this disease and the higher incidence at
younger ages. We note, however, that the moderating effect
of age on the associations between racism and breast cancer
risk in the present study was not statistically significant.

To the extent to which discrimination can be considered
a form of stress among Black women, the present results
lend support to the notion that breast cancer may be in-
fluenced by stress. It is hypothesized that altered immune
functioning is one mechanism through which stress may in-
fluence breast cancer. For example, high levels of catechol-
amines are released during episodes of psychological stress
(56). As a result of this catecholamine release, reactive ox-
ygen species are emitted, which are known to be highly toxic
and capable of stimulating cancer development (57–59).

TABLE 3. Adjusted incidence rate ratios for breast cancer according to major discrimination, Black Women’s Health Study,

1997–2003*

Discrimination
variables

Total sample (593 cases;
259,613 person-years)

Aged <50 years (287 cases;
190,903 person-years)

Aged �50 years (306 cases;
68,710 person-years)

%
No. of
cases

Adjusted
incidence
rate ratioy

95%
confidence
interval

%
No. of
cases

Adjusted
incidence
rate ratioy

95%
confidence
interval

%
No. of
cases

Adjusted
incidence
rate ratioy

95%
confidence
interval

Discrimination in housing

No 61.1 347 Referent 63.0 177 Referent 54.1 170 Referent

Yes 34.7 229 1.00 0.84, 1.18 33.7 107 0.98 0.77, 1.25 38.2 122 0.98 0.77, 1.24

Discrimination by the
police

No 72.7 433 Referent 72.8 202 Referent 72.4 231 Referent

Yes 23.1 134 1.07 0.88, 1.29 24.1 80 1.23 0.95, 1.60 19.1 54 0.88 0.65, 1.18

Discrimination in the
workplace

No 39.8 202 Referent 40.4 92 Referent 37.5 110 Referent

Yes 57.7 376 1.20 1.01, 1.42 57.5 191 1.32 1.03, 1.70 58.4 185 1.05 0.83, 1.34

Summary variable of major
discrimination

No to all 28.5 150 Referent 28.7 70 Referent 27.8 80 Referent

Yes to one 31.6 191 1.18 0.95, 1.46 32.8 94 1.13 0.83, 1.54 27.0 97 1.19 0.88, 1.61

Yes to two 23.5 144 1.07 0.85, 1.35 23.4 72 1.12 0.81, 1.56 23.8 72 0.98 0.71, 1.36

Yes to three 10.6 77 1.31 1.00, 1.73 10.7 44 1.48 1.01, 2.16 10.5 33 1.06 0.70, 1.61

* Cell percentages do not equal 100% because missing cases have been omitted.

y Adjusted for age, body mass index, family history of breast cancer, menopausal status, age at menarche, parity, vigorous exercise, age at

first birth, oral contraceptive use, hormone replacement use, cyst in breast, educational status, mammography use, and alcohol consumption.
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It has also been suggested that psychological stress influ-
ences cancer development via endogenous hormones. Animal
models, for example, suggest that chronic stress upregulates
endogenous estrogen levels (60–62), and high levels of en-
dogenous estrogen are strongly associated with increased
breast cancer risk in women (63).

Our findings linking job-related discrimination with
breast cancer are consistent with those of other studies that
demonstrate that job-related discrimination adversely af-
fects health (64–66). Previous studies that have investigated
this issue have focused primarily on cardiovascular param-
eters. For example, a population-based study that included
356 African-American men and women assessed whether
blood pressure outcomes were positively associated with per-
ceived stress following race-based discrimination at work
(64). After adjustment for covariates (age, body mass index,
gender, and coping ability), blood pressure increases were
observed with increasing level of perceived stress following
racial discrimination at work. In another study, James et al.
(65) found that rural African-American male workers who
perceived race as a hindrance to job success had an 8-mmHg
higher diastolic blood pressure than did those who perceived
that race helped them. Borrell et al. (66) examined the re-
lation between physical health and perceived racial dis-
crimination at work. Perceiving discrimination at work
was associated with diminished physical health for both
men and women. These findings support the notion that
job-related racial discrimination may have a damaging ef-
fect on health. The current study adds to this evidence by
showing the impact that work-related racial discrimination
has on breast cancer development.

The present study has several notable strengths. The pro-
spective nature of this study allowed for a longitudinal in-
vestigation of discrimination on breast cancer, eliminating
potential retrospective report bias. Also, the large sample
size provided good statistical power to detect any potential
effects overall. A validation study indicated that self-reports
of breast cancer were highly accurate. Duplicate reports of
the racism variables indicated a satisfactory level of repro-
ducibility. Confounding by important breast cancer risk fac-
tors was ruled out. Finally, the fact that the women in this
report were Black is notable because this group has been
underrepresented in many areas of research.

A shortcoming of the current study was the lack of an
assessment of coping. How a woman copes with an event
determines if she will perceive the event as stressful and
could likewise have an impact on subsequent health out-
comes (67). Data suggest that, depending on a person’s cop-
ing style, an individual may or may not interpret perceived
discriminatory interactions as stressful. For example, in pre-
vious studies of racism and blood pressure, it was reported
that coping, rather than racism itself, was associated with
elevated blood pressure (12, 14). On the other hand, in a
study of racism and low birth weight, experiences of racism
were associated with lower birth weight regardless of coping
style (68). Future studies should collect information on cop-
ing strategies to determine the potential mediating effects of
coping on perceived discrimination.

Moreover, 97 percent of the Black Women’s Health Study
participants have completed high school or a higher level of

education, whereas 85 percent of Black women of the same
ages nationally have completed high school or beyond (69).
Therefore, our results may be applicable to most African-
American women, but not to the least educated.

In conclusion, our findings revealed an association be-
tween perceived racial discrimination and breast cancer risk
among Black women, particularly those less than 50 years of
age. These results require confirmation. It is recommended
that further research assess potential mediators of the breast
cancer/discrimination relation. The present study under-
scores the need for a continued commitment by health re-
searchers to work toward understanding the possible impact
of discrimination on health outcomes among US Blacks.

ACKNOWLEDGMENTS

This work was supported by grant CA058420 from the
National Cancer Institute, National Institutes of Health.

Conflict of interest: none declared.

REFERENCES

1. Ghafoor A, Jemal A, Ward E, et al. Trends in breast cancer by
race and ethnicity. CA Cancer J Clin 2003;53:342–55.

2. American Cancer Society. Cancer facts & figures for African-
Americans 2005–2006. Atlanta, GA: American Cancer Soci-
ety, 2005.

3. Clark R, Anderson NB, Clark VR, et al. Racism as a stressor
for African-Americans. Am Psychol 1999;54:805–16.

4. Williams DR, Williams-Morris R. Racism and mental health:
the African-American experience. Ethn Health 2000;5:243–68.

5. Franklin AJ, Boyd-Franklin N. Invisibility syndrome: a clini-
cal model of the effects of racism on African-American males.
Am J Orthopsychiatry 2000;70:33–41.

6. Sigelman L, Welch S. Black Americans’ views of racial in-
equality: the dream deferred. New York, NY: Cambridge
University Press, 1991.

7. Williams DR, Yu Y, Jackson JS, et al. Racial differences in
physical and mental health: socioeconomic status, stress and
discrimination. J Health Psychol 1997;2:335–51.

8. Williams DR, Chung A. Racism and health. In: Gibson R,
Jackson JS, eds. Health in black America. Thousand Oaks,
CA: Sage Publications, 1997:71–99.

9. Jackson JS, Williams DR, Torres M. Perceptions of discrimi-
nation: the stress process and physical and psychological health.
Washington, DC: National Institute for Mental Health, 1997.

10. Paradies Y. A systematic review of empirical research on self-
reported racism and health. Int J Epidemiol 2006;35:888–901.

11. Mays VM, Cochran SD, Barnes NW. Race, race-based dis-
crimination, and health outcomes among African-Americans.
Annu Rev Psychol 2007;58:201–25.

12. Harburg E, Erfurt JC, Chape C, et al. Socioecological stressor
areas and black-white blood pressure: Detroit. J Chronic Dis
1973;26:595–611.

13. Krieger N, Sidney S. Racial discrimination and blood pressure:
the CARDIA Study of young black and white adults. Am J
Public Health 1996;86:1370–8.

14 Armstead CA, Lawler KA, Gorden G, et al. Relationship of
racial stressors to blood pressure responses and anger expres-
sion in black college students. Health Psychol 1989;8:541–56.

52 Taylor et al.

Am J Epidemiol 2007;166:46–54

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/166/1/46/135692 by guest on 13 January 2021



15. James K, Lovato C, Khoo G. Social identity correlates of
minority workers health. Acad Manage J 1994;37:383–96.

16. James SA, LaCroix AZ, Kleinbaum DG, et al. John Henryism
and blood pressure differences among black men. II. The role
of occupational stressors. J Behav Med 1984;7:259–75.

17. Harrell JP, Hall S, Taliaferro J. Physiological responses to
racism and discrimination: an assessment of the evidence. Am
J Public Health 2003;93:243–8.

18. Cozier YC, Palmer JR, Horton NJ, et al. Racial discrimination
and the incidence of hypertension in US black Women. Ann
Epidemiol 2006;16:681–7.

19. Krieger N. Racial and gender discrimination: risk factors for
high blood pressure? Soc Sci Med 1990;30:1273–81.

20. Broman CL. The health consequences of racial discrimination:
a study of African Americans. Ethn Dis 1996;6:148–53.

21. Kwate NOA, Valdimarsdottir HB, Guevarra JS, et al. Experi-
ences of racist events are associated with negative health
consequences for African-American women. J Natl Med
Assoc 2003;95:450–60.

22. Bowen-Reid TL, Harrell JP. Racist experiences and health
outcomes: an examination of spirituality as a buffer. J Black
Psychol 2002;28:18–36.

23. Morris-Prather CE, Harrell JP, Collins R, et al. Gender dif-
ferences in mood and cardiovascular responses to socially
stressful stimuli. Ethn Dis 1996;6:123–31.

24. Sutherland ME, Harrell JP. Individual differences in physio-
logical responses to fearful, racially noxious and neutral
imagery. Imagination Cogn Pers 1986;6:133–50.

25. Ginsberg A, Price S, Ingram D, et al. Life events and the risk of
breast cancer: a case-control study. Eur J Cancer 1996;32A:
2049–52.

26. Bremond A, Kune GA, Bahnson CB. Psychosomatic factors in
breast cancer patients: results of a case control study. J Psy-
chosom Obstet Gynecol 1986;5:127–36.

27. Cooper CL, Cooper R, Faragher EB. Incidence and percep-
tion of psychosocial stress: the relationship with breast cancer.
Psychol Med 1989;19:415–22.

28. Forsen A. Psychosocial stress as a risk for breast cancer.
Psychother Psychosom 1991;55:176–85.

29. Fox CM, Harper AP, Hyner GC, et al. Loneliness, emotional
repression, marital quality, and major life events in women
who develop breast cancer. J Community Health 1994;19:
467–82.

30. Chen CC, David AS, Nunnerley H, et al. Adverse life events
and breast cancer: case-control study. BMJ 1995;311:1527–30.

31. Jacobs JR, Bovasso GB. Early and chronic stress and their
relation to breast cancer. Psychol Med 2000;30:669–78.

32. Kruk J, Aboul-Enein HY. Psychological stress and the risk
of breast cancer: a case-control study. Cancer Detect Prev
2004;28:399–408.

33. Lillberg K, Verkasalo PK, Kaprio J, et al. Stressful life events
and risk of breast cancer in 10,808 women: a cohort study. Am
J Epidemiol 2003;157:415–23.

34. Nielsen NR, Zhang ZF, Kristensen TS, et al. Self-reported
stress and risk of breast cancer: prospective cohort study. BMJ
2005;331:548–52.

35. Levav I, Kohn R, Iscovich J, et al. Cancer incidence and sur-
vival following bereavement. Am J Public Health 2000;90:
1601–7.

36. Jones DR, Goldblatt PO, Leon DA. Bereavement and cancer;
some data on deaths of spouses from the longitudinal study of
Office of Population Censuses and Surveys. Br Med J (Clin
Res Ed) 1984;289:461–4.

37. Ewertz M. Bereavement and breast cancer. Br J Cancer 1986;
53:701–3.

38. Kvikstad A, Vatten LJ. Risk and prognosis of cancer in
middle-aged women who have experienced the death of
a child. Int J Cancer 1996;67:165–9.

39. Kvikstad A, Vatten LJ, Tretli S, et al. Widowhood and divorce
related to cancer risk in middle-aged women: a nested case
control study among Norwegian women born between 1935
and 1954. Int J Cancer 1994;58:512–16.

40. Johansen C, Olsen JH. Psychological stress, cancer incidence
and mortality from non-malignant diseases. Br J Cancer
1997;75:144–8.

41. Schernhammer ES, Hankinson SE, Rosner B, et al. Job stress
and breast cancer risk: the Nurses’ Health Study. Am J Epi-
demiol 2004;160:1079–86.

42. Achat H, Kawachi I, Byrne C, et al. A prospective study of job
strain and risk of breast cancer. Int J Epidemiol 2000;29:622–8.

43. Irie M, Asami S, Nagata S, et al. Psychosocial factors as
a potential trigger of oxidative DNA damage in human leu-
kocytes. Jpn J Cancer Res 2001;92:367–76.

44. Bauer ME, Perks P, Lightman SL, et al. Restraint stress is
associated with changes in glucocorticoid immunoregulation.
Physiol Behav 2001;73:525–32.

45. Esterling BA, Keicolt-Glaser JK, Bodnar JC, et al. Chronic
stress, social support, and persistent alterations in the natural
killer cell response to cytokines in older adults. Health Psychol
1994;13:291–8.

46. Manuel RC. Perceived race discrimination moderates dietary
beliefs’ effects on dietary intake. Ethn Dis 2004;14:405–16.

47. Guthrie BJ, Young AM, Williams DR, et al. African American
girls’ smoking habits and day-to-day experiences with racial
discrimination. Nurs Res 2002;51:183–90.

48. Bernstein L, Teal CR, Joslyn S, et al. Ethnicity-related variation
in breast cancer risk factors. Cancer 2003;97(suppl):222–9.

49. Lewis TT, Everson-Rose SA, Powell LH, et al. Chronic
exposure to everyday discrimination and coronary artery
calcification in African-American women: the SWAN Heart
Study. Psychosom Med 2006;68:362–8.

50. Williams DR, Spencer MS, Jackson JS. Race, stress, and
physical health: the role of group identity. In: Contrada RJ,
Ashmore RD, eds. Self and identity: fundamental issues. New
York, NY: Oxford University Press, Inc, 1999:71–100.

51. Schulz A, Israel B, Williams DR, et al. Social inequalities,
stressors and self-reported health status among African
American and white women in the Detroit metropolitan area.
Soc Sci Med 2000;51:1639–53.

52. Karlsen S, Nazroo JY. Relation between racial discrimination,
social class, and health among ethnic minority groups. Am J
Public Health 2002;92:624–31.

53. Finch BK, Hummer RA, Kolody B, et al. The role of dis-
crimination and acculturative stress in physical health of
Mexican-origin adults. Hisp J Behav Sci 2001;23:399–429.

54. Guyll M, Matthews KA, Bromberger JT. Discrimination and
unfair treatment: relationship to cardiovascular reactivity
among African American and European American women.
Health Psychol 2001;20:315–25.

55. Troxel WM, Matthews KA, Bromberger JT, et al. Chronic
stress burden, discrimination, and subclinical carotid artery
disease in African American and Caucasian women. Health
Psychol 2003;22:300–9.

56. Beamish RE, Dhillon KS, Singal PK, et al. Protective effect of
sulfinpyrazone against catecholamine metabolite adreno-
chrome-induced arrythmias. Am Heart J 1981;102:149–52.

57. Thorgeirsson SS. Endogenous DNA damage and breast cancer.
Cancer 1993;71:2897–9.

58. Feig DI, Ried TM, Loeb LA. Reactive oxygen species in
tumorgenesis. Cancer Res 1994;54(suppl):1890s–4s.

Racial Discrimination and Breast Cancer Incidence 53

Am J Epidemiol 2007;166:46–54

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/166/1/46/135692 by guest on 13 January 2021



59. Malins DC, Holmes EH, Polissar NL, et al. The etiology
of breast cancer. Characteristic alterations in hydroxyl
radical-induced DNA base lesions during oncogenesis with
potential for evaluating incidence risk. Cancer 1993;71:
3036–43.

60. Goldman PR, Vogel WH. Plasma estradiol and prolactin levels
and their response to stress in two strains of rat with different
sensitivities to 7,12-dimethylbenz[a]anthracene-induced
tumors. Cancer Lett 1985;25:277–82.

61. MacNiven E, de Catanzaro D, Younglai EV. Chronic stress
increases estrogen and other steroids in inseminated rats.
Physiol Behav 1992;52:159–62.

62. Bowman RE, Ferguson D, Luine VN. Effects of chronic re-
straint stress and estradiol on open field activity, spatial mem-
ory, and monoaminergic neurotransmitters on ovariectomized
rats. Neuroscience 2002;113:401–10.

63. Endogenous Hormones and Breast Cancer Collaborative
Group. Endogenous sex hormones and breast cancer in post-
menopausal women: reanalysis of nine prospective studies.
J Natl Cancer Inst 2002;94:606–16.

64. Din-Dzietham R, Nembhard WN, Collins R, et al. Perceived
stress following race-based discrimination at work is associ-
ated with hypertension in African-Americans. The metro
Atlanta Heart Disease Study, 1999–2001. Soc Sci Med
2004;58:449–61.

65. James SA, LaCroix AZ, Kleinbaum DG, et al. John Henryism
and blood pressure differences among black men. II. The role
of occupational stressors. J Behav Med 1984;7:259–75.

66. Borrell LN, Kiefe CI, Williams DR, et al. Self-reported health,
perceived racial discrimination, and skin color in African-
Americans in the CARDIA study. Soc Sci Med 2006;63:
1415–27.

67. Lazarus RS, Folkman S. Stress, appraisal and coping. New
York, NY: Springer, 1984.

68. Collins JW, David RJ, Symons R, et al. Low-income African-
American mothers’ perception of exposure to racial discrim-
ination and infant birth weight. Epidemiology 2000;11:337–9.

69. McKinnon J. The black population in the United States: March
2002. Washington, DC: US Census Bureau, 2003. (Curr Popul
Rep Ser P20, no. 541).

54 Taylor et al.

Am J Epidemiol 2007;166:46–54

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/166/1/46/135692 by guest on 13 January 2021


