
Original Contribution

Self-reported Racial Discrimination and Substance Use in the Coronary Artery
Risk Development in Adults Study

Luisa N. Borrell1, David R. Jacobs, Jr.2,3, David R. Williams4, Mark J. Pletcher5, Thomas K.
Houston6,7, and Catarina I. Kiefe6,8

1 Department of Epidemiology, Mailman School of Public Health, Columbia University, New York, NY.
2 Division of Epidemiology, School of Public Health, University of Minnesota, Minneapolis, MN.
3 Department of Nutrition, University of Oslo, Oslo, Norway.
4 Departments of African and African American Studies and of Sociology, School of Public Health,
Harvard University, Boston, MA.
5 Department of Epidemiology and Biostatistics, University of California, San Francisco, CA.
6 Deep South Center on Effectiveness, Birmingham Veterans Affairs Medical Center, Birmingham, AL.
7 Division of General Internal Medicine, University of Alabama, Birmingham, AL.
8 Division of Preventive Medicine, University of Alabama, Birmingham, AL.

Received for publication December 22, 2006; accepted for publication May 18, 2007.

The authors investigated whether substance use and self-reported racial discrimination were associated in the
Coronary Artery Risk Development in Young Adults (CARDIA) Study. Smoking status, alcohol consumption, and
lifetime use of marijuana, amphetamines, and opiates were ascertained in 2000–2001, 15 years after baseline
(1985–1986). Most of the 1,507 African Americans reported having experienced racial discrimination, 79.5% at
year 7 and 74.6% at year 15, compared with 29.7% and 23.7% among the 1,813 Whites. Compared with African
Americans experiencing no discrimination, African Americans reporting any discrimination hadmore education and
income, while the opposite was true for Whites (all p< 0.001). African Americans experiencing racial discrimination
in at least three of seven domains in both years had 1.87 (95% confidence interval (CI): 1.18, 2.96) and 2.12 (95%
CI: 1.42, 3.17) higher odds of reporting current tobacco use and having any alcohol in the past year than did their
counterparts experiencing no discrimination. With control for income and education, African Americans reporting
discrimination in three or more domains in both years had 3.31 (95% CI: 1.90, 5.74) higher odds of using marijuana
100 or more times in their lifetime, relative to African Americans reporting no discrimination. These associations
were similarly positive in Whites but not significant. Substance use may be an unhealthy coping response to
perceived unfair treatment for some individuals, regardless of their race/ethnicity.

adaptation, psychological; African Americans; alcohol drinking; amphetamines; cannabis; cocaine; prejudice;
smoking

Abbreviations: CARDIA, Coronary Artery Risk Development in Young Adults; CI, confidence interval.

Racial discrimination has recently emerged as an impor-
tant health risk that is differentially distributed across racial/
ethnic groups and may contribute to elevated health risks for

African Americans (1–6). For example, a substantial pro-
portion of African Americans experience discrimination
adversely affecting multiple indicators of health status,

Correspondence to Dr. Luisa N. Borrell, Department of Epidemiology, Mailman School of Public Health, Columbia University, New York,

NY 10032 (e-mail: lnb2@columbia.edu).

1068 Am J Epidemiol 2007;166:1068–1079

American Journal of Epidemiology

ª The Author 2007. Published by the Johns Hopkins Bloomberg School of Public Health.

All rights reserved. For permissions, please e-mail: journals.permissions@oxfordjournals.org.

Vol. 166, No. 9

DOI: 10.1093/aje/kwm180

Advance Access publication August 13, 2007

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/166/9/1068/88591 by guest on 20 August 2022



including poorer self-rated physical and mental health (1, 4,
5, 7–12), blood pressure, and other cardiovascular outcomes
(4–6, 13–17).

Although associations between racial discrimination
and health outcomes have been reported consistently, the
mechanism underlying these associations remains a chal-
lenge. It has been hypothesized that discrimination may lead
to negative health outcomes through detrimental health be-
haviors, such as use of harmful substances. However, few
studies have focused on the relation between racial discrim-
ination and health risk behaviors, such as smoking, exces-
sive alcohol consumption, or illicit substance use (18–30).
Although these studies suggested that the stress associated
with racial discrimination may lead to alcohol use and smok-
ing among African Americans, they were based on small
or specialized samples; for example, African-American
adolescents and American-Indian children perceiving rac-
ism were more likely to report drug use than were those
perceiving no racism (27, 28). However, to the best of our
knowledge, no studies have investigated these associations
in a population-based sample of African-American or White
adults.

The Coronary Artery Risk Development in Young Adults
(CARDIA) Study, a prospective cohort of Whites and Afri-
can Americans with 15 years of follow-up, provides a unique
opportunity to investigate the association of self-reported
racial discrimination with cigarette smoking, alcohol con-
sumption, and use of illicit substances, before and after
adjustment for important covariates, including indicators of
socioeconomic position and psychosocial measures, among
younger adults. Specifically, we investigated whether self-
reported discrimination in years 7 and 15 of the CARDIA
Study is associated with smoking, alcohol consumption, and
use of marijuana, crack, cocaine, speed, and heroin in Afri-
can Americans at year 15; we further assessed whether par-
allel associations exist in Whites.

MATERIALS AND METHODS

Study design

A total of 5,115 persons aged 18–30 years at baseline
(1985–1986) were recruited for the CARDIA Study, primar-
ily by telephone at random in three cities (Birmingham,
Alabama; Chicago, Illinois; and Minneapolis, Minnesota)
and at random from the membership roster of a large health
plan (Oakland, California) (31, 32). The overall response
rate for recruitment was about 50 percent. The recruitment
targeted obtaining at each center nearly equal numbers of
African Americans and Whites, men and women, persons
aged less than 25 and 25 or more years, and persons with
a high school education or less and those with a post-high
school education. Response rates at year 7 (1992–1993) and
at year 15 (2000–2001), used in these analyses, were 80 per-
cent and 74 percent, respectively, for a sample of 3,330. This
report is limited to African-American (n¼ 1,507) and White
(n ¼ 1,813) participants with nonmissing racial discrimina-
tion data at years 7 and 15 and substance use data at year 15.
The institutional review board at each center approved the
study protocol.

Independent variable

At years 7 and 15, participants were asked about their
experiences of discrimination due to race or color, gender,
and socioeconomic position or social class (7, 14); we focus
on discrimination due to race only. Because self-reported
racial discrimination was far less frequent in Whites than
in African Americans and may be a qualitatively different
phenomenon with different health implications, we ana-
lyzed racial discrimination among African Americans and
Whites separately.

During the year 7 examination, participants were asked
whether they had ever experienced discrimination, been pre-
vented from doing something, or been hassled or made to
feel inferior because of their race or color in seven domains
(yes/no): at school, getting a job, at work, getting housing,
getting medical care, on the street or in a public setting, and
from the police or in the courts. At year 15, the phrase ‘‘been
prevented from doing something’’ was dropped from the
discrimination question, and the domain ‘‘from the police
or in the courts’’ was replaced with ‘‘at home.’’ We found
little difference in African Americans between the preva-
lence of racial discrimination in one or more domains at
year 7 versus at year 15 (79.5 percent and mean 2.8 domains
vs. 74.6 percent and mean 2.3 domains). The same was true
for Whites. Examination of time changes and repeatability
yielded little difference in discrimination experience be-
tween years 7 and 15. We therefore studied a four-category
variable that captured the extent of discrimination and its
persistence: reporting discrimination in three or more do-
mains at both years; reporting any discrimination in three or
more domains at 1 year only; reporting any discrimination
in at least 1 year but less than three domains at both years;
and reporting no discrimination exposure. Findings were
similar in both the continuous (sum of the seven domains
across both years) and categorical variables, and we re-
ported results only for the categorical variable.

Dependent variables

Smoking status (never, former, and current smoker), al-
cohol consumption, and lifetime use of illicit substances
were ascertained at year 15. Participants were asked, ‘‘Did
you drink any alcoholic beverages in the past year? Yes/no’’
and three follow-up questions regarding how many drinks of
wine, beer, and liquor were usually consumed per week.
Total consumption was categorized as those drinking more
than 15.0 ml per week and those who did not. Alcohol
consumption was also dichotomized as binge drinking, de-
fined as five or more drinks in any 24 hours for men and four
or more drinks in any 24 hours for women. Lifetime use of
substances (marijuana, cocaine, crack, speed, and heroin)
was recorded as one of the following: never, 1–10 times in
lifetime, 11–99 times in lifetime, and 100 or more times in
lifetime. The frequency of each substance use in the past 30
days was also queried as yes/no.

Other covariates

Two questions were asked at year 15 regarding coping
mechanisms for unfair treatment: ‘‘If you feel you have been
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treated unfairly, 1) do you usually accept it as a fact of life or
try to do something about it; and 2) do you usually talk to
others about it or keep it to yourself?’’ These variables were
categorized in three levels: those who both talk to others
about it and do something; those who either try to do some-
thing about it or talk to others about it, but not both;
and those who both do nothing about it and keep it to them-
selves (33).

Psychosocial measures of control/mastery (34), social
network (35), anger (36, 37), and social support (38, 39)
were calculated at year 15. The measure of control of one’s
life was calculated by adding responses to seven questions
regarding one’s control over things that happen in life, abil-
ity to solve problems and change important things in one’s
life, and feelings of helplessness with answers ranging from
1 (strongly agree) to 5 (strongly disagree), for a maximum
score 35. Social network was assessed through six ques-
tions: ‘‘Do you belong to any of these kinds of groups?
Social or recreational group; labor union, commercial
group, or professional organization; church group; a group
concerned with children; a group concerned with commu-
nity betterment, charity, or service; or any other group?’’
Answers were added, each ‘‘yes’’ answer receiving a score
of 2, with a maximum score of 12.

Anger was assessed in eight domains related to expres-
sion and feeling of anger, with answers ranging from 1
(almost never) to 4 (almost always), with a summary score
calculated by adding the answers to the eight questions and
a maximum score of 32. Social support was classified as
emotional and negative support by adding responses to four
questions for each domain, ranging from 1 (not at all) to 4 (a
lot) for a maximum score of 16 for each domain of social
support. Questions considered for emotional support were
the following: How much 1) do members of your family or
friends really care about you?; 2) do they understand the
way you feel about things?; 3) can you rely on them if you
need to talk about your worries?; and 4) can you open up to
them if you have a serious problem? For negative support,
these questions were as follows: How often 1) do members
of your family or friends make too many demands on you?;
2) do they criticize you?; 3) do they let you down when you
are counting on them?; and 4) do they get on your nerves?
High score values indicate high control, high social network,
higher anger, and high social emotional or negative support.

Age and sex were ascertained at baseline and updated at
year 2. Income and education obtained from the year 15
interviews were used as socioeconomic position indicators,
with combined family annual income selected from nine
categories (<$5,000; $5,000–$11,999; $12,000–$15,999;
$16,000–$24,999; $25,000–$34,999; $35,000–$49,999;
$50,000–$74,999; �$75,000; and nonresponse). Income
was missing for 1.1 percent (28 African Americans, eight
Whites). Educational attainment was collected in years from
1 to 20 and as categorical variable as high school diploma
or general equivalence diploma (GED); associate degree;
bachelor’s degree; master’s degree; doctorate; and profes-
sional (doctor of medicine (MD), doctor of jurisprudence
(JD), doctor of dental science (DDS), and so on) and re-
coded as less than high school, high school, some college,
college graduate, and graduate school.

Statistical analysis

Descriptive statistics for selected characteristics were cal-
culated by level of racial discrimination in Blacks and
Whites separately, with the statistical significance of differ-
ences assessed via chi-squared and analysis-of-variance
tests, as appropriate.

Logistic regression estimated the strength of the associa-
tion between self-reported racial discrimination at years 7 and
15 and any alcohol consumption at year 15, while multi-
nomial logistic regression estimated the association of dis-
crimination with smoking and lifetime use of marijuana,
crack, cocaine, speed, and heroin in separate models for each
outcome, before and after adjustment for covariates including
education and income. To assess whether one substance pre-
dominated in a cluster of behaviors, we further adjusted the
models for smoking status and alcohol consumption by mar-
ijuana use, and vice versa. To determine whether the effect of
racial discrimination differs by coping mechanisms to unfair
treatment, sex, income, and education, we tested appropriate
interaction terms in the final models.

Additional analyses that further exploited the longitudinal
nature of the CARDIA Study but yielded no qualitatively
different conclusions are included in a supplemental docu-
ment referred to as the ‘‘Web Appendix’’ and posted to the
Journal’s website (http://aje.oxfordjournals.org/). Two-sided
p values of less than 0.05 were considered statistically sig-
nificant. Analyses were performed using SAS, version 9.1.3,
software (40).

RESULTS

Most African Americans reported experiencing racial dis-
crimination, with 89 percent reporting any discrimination at
year 7 or year 15 and 34 percent reporting discrimination in
at least three of seven domains in both years. African Amer-
icans reporting racial discrimination also reported more ed-
ucation, higher income, less control of their life, more anger,
less emotional support, more negative interactions, and hav-
ing a stronger social network than those reporting no racial
discrimination (table 1). Racial discrimination was far less
common among Whites, with 1 percent reporting racial dis-
crimination in three or more domains in both years and 38
percent reporting any discrimination in either year (table 2).
In contrast to African Americans, Whites reporting racial
discrimination reported less education and lower income
than did those who reported none. Similar to African Amer-
icans, Whites reporting any discrimination were more likely
to report less control of their life, more anger, less emotional
support, and more negative interactions than did their coun-
terparts reporting none (all p values < 0.001).

African Americans reporting any discrimination were
more likely to report drinking any alcohol in the past year
and using marijuana and cocaine 11 or more times in their
lifetime (table 3). Distinct monotonic increase patterns with
increasing reported racial discrimination were seen for
any alcohol consumption in the past year and for marijuana
and cocaine lifetime uses of 11–99 and 100 or more times.
There was no association between self-reported racial
discrimination and moderate to heavy drinking or binge
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drinking in the past month, nor with current (last 30 days)
marijuana use.

After full adjustment, as shown in model 2 of table 4,
African Americans experiencing racial discrimination in at
least three domains in both years had 1.87 (95 percent con-
fidence interval (CI): 1.18, 2.96) and 2.28 (95 percent CI:
1.19, 4.36) higher odds of reporting current and former to-

bacco use than did those experiencing no discrimination.
Those reporting discrimination were also more likely to re-
port having any alcohol in the past year as compared with
those reporting none, before and after full adjustment.

African Americans reporting discrimination were more
likely to report lifetime marijuana use compared with those
reporting no discrimination, before and after full adjustment

TABLE 1. Selected sociodemographic characteristics at year 15, by self-reported racial discrimination in years 7 and 15 among

African Americans, the CARDIA* Study, 1992–2001

Characteristics at year 15

Racial discrimination experience in years 7 and 15y

None
(n ¼ 173)

Any but <3 at
both years
(n ¼ 406)

Any with �3 at
1 year only
(n ¼ 420)

�3 at both years
(n ¼ 508)

p valuez

Racial discrimination experience (%) 11.5 26.9 27.9 33.7

Age in years (mean (SD*)) 39.4 (3.8) 39.7 (3.8) 39.4 (3.8) 39.9 (3.8) 0.15

Sex (%)

Male 30.6 37.4 43.8 43.5

Female 69.4 62.6 56.2 56.5 0.01

Married (%)

Yes 42.8 50.5 49.5 52.8

No 57.2 49.5 50.5 47.2 0.15

Education (%)

Incomplete high school 12.7 7.1 8.6 4.7

Complete high school or GED* 36.4 28.1 23.1 19.3

1–3 years of college 37.6 41.1 39.3 40.5

4 years of college 9.8 15.5 22.4 22.0

Some graduate or professional school 3.5 8.1 6.7 13.4 <0.0001

Income (%)

<$12,000 20.1 11.8 8.5 7.4

$12,000–$15,999 9.5 4.8 4.6 3.2

$16,000–$24,999 10.1 9.3 10.9 7.8

$25,000–$34,999 10.1 14.4 14.3 11.2

$35,000–$49,999 17.2 18.1 18.2 21.0

$50,000–$74,999 18.9 22.2 23.0 19.6

�$75,000 14.2 19.4 20.6 29.8 <0.0001

Unfair treatment coping mechanisms at year 15 (%)

Talk to others and do something 18.6 20.7 18.4 20.1

Either talk to others or do something (not both) 4.1 3.9 3.1 3.0

Do nothing 77.3 75.4 78.5 76.9 0.92

Control/mastery score (mean (SD))§ 24.2 (3.9) 25.0 (3.8) 25.0 (3.6) 24.4 (3.7) 0.01

Anger score 13.0 (3.1) 13.4 (3.4) 13.5 (3.3) 14.3 (3.7) <0.0001

Social support

Emotional support 13.8 (2.4) 13.9 (2.4) 13.8 (2.4) 13.7 (2.6) 0.79

Negative interactions 11.7 (2.8) 11.6 (2.7) 11.6 (2.7) 11.0 (2.6) 0.001

Social network 5.7 (1.0) 6.0 (1.2) 6.1 (1.2) 6.4 (1.4) <0.0001

* CARDIA, Coronary Artery Risk Development in Young Adults; SD, standard deviation; GED, general equivalence diploma.

yCategories for racial discrimination experience represent discrimination in seven domains in both year 7 and year 15. Control, anger, and

social network were calculated by adding responses to seven, eight, and six questions, respectively.

zp values for chi-squared and analysis-of-variance tests.

§For social support, emotional support was calculated by adding responses to four questions representing emotional support, and negative

interactions were calculated by adding responses to four questions representing negative interactions. Higher values indicated higher control of

one’s life: higher emotional support or negative interaction, higher social networking or greater anger.
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(table 5). This pattern was observed for those reporting hav-
ing used marijuana 1–10 times, 11–99 times, and 100 or
more times in their lifetime. For African Americans report-
ing being discriminated in three or more domains in both
years, the odds of using cocaine 11–99 times over their
lifetime were 7.04 (95 percent CI: 1.65, 29.96) versus no

discrimination. The adjusted associations between crack,
speed, and heroin and racial discrimination were not signif-
icant (data not shown).

There was no evidence that discrimination interacted with
sex, income, education, and coping for smoking status, al-
cohol consumption, or marijuana use. The odds ratios for

TABLE 2. Selected sociodemographic characteristics at year 15, by self-reported racial discrimination in years 7 and 15 among

Whites, the CARDIA* Study, 1992–2001

Characteristics at year 15

Racial discrimination experience in years 7 and 15y

None
(n ¼ 1,125)

Any but <3 at
both years
(n ¼ 579)

Any with �3 at
1 year only
(n ¼ 88)

�3 at both years
(n ¼ 21)

p valuez

Racial discrimination experience (%) 62.1 31.9 4.8 1.2

Age in years (mean (SD*)) 40.9 (3.2) 40.5 (3.5) 39.7 (3.5) 40.2 (3.5) 0.03

Sex (%)

Male 47.8 47.1 48.9 38.1

Female 52.2 52.9 51.1 61.9 0.82

Married (%)

Yes 72.5 66.3 63.6 42.9

No 27.5 33.7 36.4 57.1

Education (%) 0.001

Incomplete high school 1.8 2.1 9.1 0

Complete high school or GED* 12.7 10.7 14.8 19.1

1–3 years of college 21.3 22.9 23.8 38.1

4 years of college 32.4 33.5 19.3 19.1

Some graduate or professional school 31.7 30.7 32.9 23.8 0.001

Income (%)

<$12,000 1.2 2.8 3.4 4.8

$12,000–$15,999 0.8 1.2 3.4 4.8

$16,000–$24,999 2.9 5.7 9.1 9.5

$25,000–$34,999 5.2 7.4 9.1 19.1

$35,000–$49,999 13.8 12.8 11.4 23.8

$50,000–$74,999 23.5 24.3 23.9 9.5

�$75,000 52.6 45.7 39.8 28.6 <0.0001

Unfair treatment coping mechanisms at year 15 (%)

Talk to others and do something 14.2 14.2 27.3 4.8

Either talk to others or do something (not both) 3.6 2.2 3.4 4.8

Do nothing 82.1 83.6 69.3 90.4 0.02

Control/mastery score (mean (SD))§ 25.0 (3.4) 24.3 (3.6) 23.0 (3.9) 23.1 (5.3) <0.0001

Anger score 13.7 (3.0) 14.1 (3.1) 14.6 (3.3) 16.4 (4.8) <0.0001

Social support

Emotional support 14.5 (1.9) 14.0 (2.3) 13.4 (2.5) 13.6 (2.8) <0.0001

Negative interactions 12.4 (2.2) 11.7 (2.3) 11.0 (2.4) 9.6 (2.7) <0.0001

Social network 6.3 (1.2) 6.3 (1.2) 6.4 (1.3) 6.5 (1.2) 0.83

* CARDIA, Coronary Artery Risk Development in Young Adults; SD, standard deviation; GED, general equivalence diploma.

yCategories for racial discrimination experience represent discrimination in seven domains in both years 7 and 15. Control, anger, and social

network were calculated by adding responses to seven, eight, and six questions, respectively.

zp values for chi-squared and analysis-of-variance tests.

§For social support, emotional support was calculated by adding responses to four questions representing emotional support, and negative

interactions were calculated by adding responses to four questions representing negative interactions. Higher values indicated higher control of

one’s life: higher emotional support or negative interaction, higher social networking or greater anger.
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smoking and alcohol for model 2 in table 4 were further
adjusted for marijuana and cocaine (analysis not shown).
After this adjustment, the association was attenuated to non-
significance for smoking, while for alcohol, the odds ratio
decreased by 50 percent in the high level of discrimination
(odds ratio ¼ 2.12 vs. 1.59). However, when the models for

smoking and alcohol consumption were additionally ad-
justed only for each other, the associations barely changed.
When the model for marijuana use was additionally adjusted
for smoking, alcohol consumption, and cocaine, the associ-
ation remained significant, although its magnitude de-
creased somewhat (range: 17–24 percent).

TABLE 3. Prevalence of smoking, alcohol consumption, marijuana use, cocaine, crack, speed, and heroin at year 15, according to

self-reported racial discrimination in years 7 and 15 among African Americans, the CARDIA* Study, 1992–2001

Characteristics at year 15

Racial discrimination experience in years 7 and 15y

None
(n ¼ 173)

Any but <3 at
both years
(n ¼ 406)

Any with �3 at
1 year only
(n ¼ 420)

�3 at both years
(n ¼ 508)

p valuez

Smoking status (%)

Current 27.7 26.3 28.6 28.3

Former 8.1 11.6 11.2 14.3

Never 64.2 62.1 60.2 57.4 0.38

Alcohol consumption

Any alcohol in the past year (%) 59.0 65.3 75.2 78.1 <0.001

Alcohol in ml consumed per day (mean (SE*)) 18.4 (4.0) 13.2 (2.2) 15.5 (1.9) 14.0 (1.9) 0.68

% drinking >15 ml per week 16.2 14.3 21.0 19.5 0.06

Binge drinking (%)§ 20.8 19.7 24.5 23.2 0.35

Marijuana by times used in life (%)

0 56.6 44.3 34.1 30.0

1–10 19.1 21.9 23.8 22.9

11–99 9.8 18.2 17.1 21.7

�100 14.5 15.5 25.0 25.4 <0.001

Cocaine by times used in life (%)

0 87.3 82.5 76.4 73.8

1–10 7.5 8.9 11.0 12.6

11–99 1.2 4.9 8.3 8.7

�100 4.0 3.7 4.3 4.9 0.004

Crack by times used in life (%)

0 86.1 86.7 80.5 84.6

1–10 4.6 5.2 6.2 4.5

11–99 4.1 4.2 5.7 5.1

�100 5.2 3.9 7.6 5.7 0.46

Speed by times used in life (%)

0 93.6 90.4 86.2 86.0

1–10 3.5 5.7 8.1 7.5

11–99 1.7 2.7 5.0 4.9

�100 1.2 1.2 0.7 1.6 0.12

Heroin by times used in life (%)

0 98.3 96.5 96.2 96.0

1–10 0 2.0 1.4 1.6

11–99 0.6 0.7 1.4 1.6

�100 1.2 1.0 0.9 1.2 0.78

* CARDIA, Coronary Artery Risk Development in Young Adults; SE, standard error.

yCategories for racial discrimination experience represent discrimination in seven domains in both years 7 and 15.

zp values for chi-squared and analysis-of-variance tests.

§ Binge drinking was defined as five or more drinks on any occasion for men and as four or more drinks on any occasion for women.
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Whites reporting any discrimination both years were
more likely to report using marijuana, cocaine, and speed
in their lifetime than were Whites reporting none (all p <
0.001) (table 6). In fact, there was a positive monotonic
pattern for those using marijuana, cocaine, and speed 100
or more times in their lifetime. Although discrimination in
three or more domains in both years was rare among Whites
(1.2 percent), the pattern of association of racial discrimi-
nation with marijuana and cocaine was similar to the one for
African Americans in the fully adjusted model (data not
shown). For example, in Whites reporting being discrimi-
nated in three or more domains in both years, the fully
adjusted odds of using marijuana and cocaine 100 or more
times during their lifetime were 3.00 (95 percent CI: 0.77,
11.71) and 2.24 (95 percent CI: 0.42, 12.05) versus Whites
reporting no discrimination.

DISCUSSION

We found that self-reported racial discrimination was
common in African Americans, with 89 percent reporting
any discrimination when queried 8 years apart and 34 per-
cent reporting racial discrimination in at least three of seven
domains in both years. Racial discrimination was much less
common among Whites, with self-reported rates of 38 per-

cent and 1 percent, respectively. Self-reported racial discrim-
ination in African Americans was associated with smoking,
past year alcohol consumption, and lifetime use of mari-
juana and cocaine (as it was in Whites). However, experi-
encing racial discrimination was unrelated to marijuana use
in the past 30 days, was stronger in former than in current
smokers, and was unrelated to amount of alcohol consumed.
Although less common in Whites, the pattern of association
of drug use and discrimination was clear in both racial/
ethnic groups, indicating that unfair treatment may lead to
similar coping responses in African Americans and Whites.

Our findings are consistent with those of some studies re-
porting an association between self-reported discrimination
and smoking among African Americans in the United States
(20, 22, 23, 25, 27) and in other ethnic groups elsewhere
(29). The odds ratios for current smoking in these studies
range from 1.37 to 2.10. For example, in the United States,
Landrine and Klonoff (20) found that African-American
college students reporting high discrimination were 1.87
times more likely to smoke than were those reporting a low-
er level of discrimination. Guthrie et al. (22) found that
African-American adolescents reporting racial discrimina-
tion were 1.37 times more likely to smoke than were those
who did not, and Bennett et al. (23) found a stronger asso-
ciation (odds ratio ¼ 2.10) among African-American young
adults. Similarly, Harris et al. (29) found that those reporting

TABLE 4. Odds ratios and their 95% confidence intervals for smoking status and alcohol consumption at year 15 by self-reported

perceived racial discrimination experience in years 7 and 15 among African Americans, the CARDIA* Study, 1992–2001y

Dependent variable by
racial discrimination
in years 7 and 15

Model 1z Model 2z

Odds
ratio

95% confidence
interval

Odds
ratio

95% confidence
interval

Smoking status (reference: never smoker)

Former smoker

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 1.48 0.78, 2.82 1.60 0.83, 3.07

Any discrimination with �3 domains at 1 year only 1.53 0.80, 2.91 1.64 0.85, 3.17

Discrimination in �3 domains in both years 2.01 1.09, 3.74 2.28 1.19, 4.36

Current smoker

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 0.99 0.66, 1.50 1.27 0.81, 2.01

Any discrimination with �3 domains at 1 year only 1.09 0.72, 1.65 1.57 1.00, 2.47

Discrimination in �3 domains in both years 1.16 0.78, 1.73 1.87 1.18, 2.96

Alcohol consumption in the past year

Any alcohol (reference: no use)

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 1.29 0.89, 1.86 1.19 0.81, 1.75

Any discrimination with �3 domains in 1 year only 2.00 1.37, 2.91 1.84 1.24, 2.72

Discrimination in �3 domains in both years 2.39 1.65, 3.47 2.12 1.42, 3.17

* CARDIA, Coronary Artery Risk Development in Young Adults.

y Odds ratios are from logistic regression models for alcohol consumption within the past year (yes vs. no) and from separate multinomial

logistic regression models for smoking status with never smokers as the reference.

z Odds ratio adjusted for age, sex, and marital status (model 1) and additionally adjusted for income, education, unfair treatment coping

mechanisms, anger, personal control, social support (emotional and negative), and social networks (model 2).
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lifetime discrimination in New Zealand (mostly non-
European ethnic groups such as Maori, Pacific Islanders,
and Asians) were 1.67 times more likely to smoke than were
those reporting no discrimination. We found that those re-
porting discrimination in three or more domains on two
occasions had 1.87 times higher odds of reporting current
smoking than did those reporting no discrimination. Inter-
estingly, the association for past smoking was stronger than
for current smoking (odds ratio ¼ 2.28).

Previous studies examining the association between ra-
cial discrimination and alcohol consumption have produced
mixed results (18, 19, 21, 25, 27). For example, Yen et al.
(18, 19) found no association between racial discrimination
and heavy drinking among African Americans after adjust-
ing for age, sex, education, income, marital status, and se-
niority among transit operators in San Francisco, California.
Resnicow et al. (27) reported similar findings in African-
American adolescents. However, Martin et al. (21), using

TABLE 5. Odds ratios and their 95% confidence intervals for marijuana use and cocaine use at year 15 by self-reported perceived

racial discrimination experience in years 7 and 15 among African Americans, the CARDIA* Study, 1992–2001y

Dependent variable
by racial discrimination

in years 7 and 15

Model 1z Model 2z

Odds
ratio

95% confidence
interval

Odds
ratio

95% confidence
interval

Marijuana lifetime use (reference: never use)

1–10 times

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 1.48 0.93, 2.37 1.60 0.98, 2.61

Any discrimination with �3 domains in 1 year only 2.15 1.34, 3.45 2.22 1.36, 3.63

Discrimination in �3 domains in both years 2.28 1.43, 3.64 2.46 1.49, 4.05

11–99 times

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 2.31 1.28, 4.14 2.38 1.29, 4.35

Any discrimination with �3 domains in 1 year only 2.85 1.57, 5.15 3.00 1.63, 5.54

Discrimination in �3 domains in both years 4.03 2.27, 7.16 4.30 2.34, 7.90

�100 times

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 1.27 0.74, 2.18 1.35 0.77, 2.38

Any discrimination with �3 domains in 1 year only 2.60 1.54, 4.39 2.74 1.58, 4.74

Discrimination in �3 domains in both years 2.97 1.78, 4.96 3.31 1.90, 5.74

Cocaine use (reference: never use)

1–10 times

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 1.22 0.63, 2.37 1.12 0.57, 2.20

Any discrimination with �3 domains in 1 year only 1.60 0.84, 3.07 1.35 0.69, 2.62

Discrimination in �3 domains in both years 1.91 1.02, 3.59 1.53 0.80, 2.96

11–99 times

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 4.21 0.97, 18.29 3.96 0.90, 17.31

Any discrimination with �3 domains in 1 year only 7.73 1.83, 32.66 6.54 1.53, 27.95

Discrimination in �3 domains in both years 8.02 1.92, 33.63 7.04 1.65, 29.96

�100 times

No discrimination in any domain 1.00 1.00

Any discrimination but <3 domains in both years 0.86 0.34, 2.19 0.89 0.34, 2.32

Any discrimination with �3 domains in 1 year only 0.94 0.63, 2.37 1.04 0.40, 2.70

Discrimination in �3 domains in both years 1.21 0.51, 3.07 1.36 0.54, 3.42

* CARDIA, Coronary Artery Risk Development in Young Adults.

yOdds ratios are from separate multinomial logistic regression models for lifetime use of marijuana and cocaine with never users as the

reference.

zOdds ratio adjusted for age, sex, and marital status (model 1) and additionally adjusted for income, education, unfair treatment coping

mechanisms, anger, personal control, social support (emotional and negative), and social networks (model 2).
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data from the National Survey of Black Workers, found
that African Americans reporting discrimination were 2.12
times more likely to report problem drinking than were
those who did not. Our findings suggest an association be-
tween discrimination and alcohol consumption within the
past year, although we found neither a dose-response effect
nor an association with heavy or binge drinking.

Among the substances that we studied, the relation with
marijuana use appeared strongest, with a dose-response ef-
fect. There was an association between racial discrimination
and lifetime cocaine use among those reporting high dis-
crimination in both years and using cocaine 11–99 times,
but not for 0–10 or 100 or more times. Although we did not
find any previous study examining the association of racial

TABLE 6. Prevalence of smoking status, alcohol consumption, marijuana use, cocaine, crack, speed, and heroin at year 15,

according to self-reported racial discrimination in years 7 and 15 among Whites, the CARDIA* Study, 1992–2001

Characteristics at year 15

Racial discrimination experience in years 7 and 15y

None
(n ¼ 1,125)

Any but <3 at
both years
(n ¼ 579)

Any with �3 at
1 year only
(n ¼ 88)

�3 at both years
(n ¼ 21)

p valuez

Smoking status (%)

Current 15.6 15.9 19.3 42.9

Former 20.9 26.2 32.9 23.8

Never 63.5 57.9 47.7 33.3 0.002

Alcohol consumption

Any alcohol in the past year (%) 87.0 85.6 80.7 76.2 0.19

Alcohol in ml consumed per day (mean (SE*)) 12.9 (0.7) 14.7 (1.0) 9.9 (2.8) 14.3 (5.6) 0.22

% drinking >15 ml per week 25.0 24.9 18.2 19.1 0.49

Binge drinking (%)§ 27.6 23.7 21.6 33.3 0.22

Marijuana by times used in life (%)

0 25.5 19.3 11.4 14.3

1–10 25.1 20.8 21.6 14.3

11–99 23.9 25.7 35.2 23.8

�100 25.6 34.2 31.8 47.6 0.0001

Cocaine by times used in life (%)

0 62.6 55.1 40.9 42.9

1–10 20.9 21.0 30.7 23.8

11–99 12.5 17.0 20.4 23.8

�100 4.0 6.9 7.9 9.5 0.0003

Crack by times used in life (%)

0 95.6 94.1 89.8 85.7

1–10 2.3 3.8 6.8 14.3

11–99 0.9 1.3 2.3 0

�100 1.2 0.7 1.1 0 0.02

Speed by times used in life (%)

0 69.1 58.9 57.9 42.9

1–10 16.9 22.5 21.6 14.3

11–99 10.8 13.7 12.5 33.3

�100 3.2 4.8 7.9 9.5 <0.0001

Heroin by times used in life (%)

0 96.0 89.5 84.1 95.2

1–10 2.1 6.4 11.4 0

11–99 1.4 3.4 4.5 4.8

�100 0.4 0.7 0 0 <0.0001

* CARDIA, Coronary Artery Risk Development in Young Adults; SE, standard error.

yCategories for racial discrimination experience represent discrimination in seven domains in both year 7 and year 15.

z p values for chi-squared and analysis-of-variance tests.

§ Binge drinking was defined as five or more drinks on any occasion for men and as four or more drinks on any occasion for women.
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discrimination with marijuana and cocaine use in adults,
studies have found that African-American adolescents and
American-Indian children perceiving racism were more
likely to report drug use including marijuana than were
those perceiving no racism (27, 28). If replicated by future
research, our finding of an association of self-reported dis-
crimination with marijuana and cocaine use may be gener-
alizable across multiple health practices behaviors. We
found no association between discrimination and crack,
speed, and heroin. Possibly, this relates to the lower preva-
lence of the use of these substances, compared with mari-
juana and cocaine.

Previous studies have found that racial discrimination is
positively associated with socioeconomic position in Afri-
can Americans (7, 12, 18, 19, 41–43). Specifically, African
Americans with higher education were more likely to expe-
rience discrimination (7, 12, 18, 19, 42). We found that
African Americans reporting discrimination in three or
more domains in both years had higher levels of education
and income than did those who reported experiencing less
or no discrimination. In Whites, the associations were in
the opposite direction, with the least educated and lowest
income subjects more likely to report discrimination. Pos-
sibly, African Americans with a higher socioeconomic po-
sition report more discrimination because they are more
exposed to situations in which they are discriminated, or
they may be more aware of subtle forms of discrimination.
In contrast, Whites with a low socioeconomic position
may be more likely to be exposed to environments in which
they are the minority and, therefore, be more likely to feel
discriminated.

The findings of Armstead et al. (43) indicate, albeit with-
out a formal mediation analysis, that anger may be a medi-
ator of the association between racial discrimination and
blood pressure. However, Clark (44) shows that seeking
social support was associated with higher levels of blood
pressure under high perceived racism. Moreover, Steffen
et al. (45) found that anger did not explain the association
between perceived racism and blood pressure. We found
that CARDIA Study participants reporting any discrimina-
tion were more likely to report less control of their life,
higher anger, lower emotional support, and more negative
interactions than those reporting none, regardless of race/
ethnicity. Furthermore, our study shows that anger, control,
social support, and networks partially mediated the associ-
ation of racial discrimination with smoking and marijuana
in both African Americans and Whites. Assuming that
smoking and marijuana help to relieve at least some of the
negative feelings generated by racial discrimination, we find
it possible that anger, emotional support, negative interac-
tions, and social network may amplify or diminish the need
for using smoking and marijuana as a buffer for the negative
effect of discrimination.

Among the strengths of our study are its population-based
nature, the focus on young to middle-aged adults, the wide
ranges of educational attainment and income, the informa-
tion on illicit substance use, and socioeconomic position
indicators. An important limitation is the observational na-
ture of the data. Remarkably, current marijuana use at years
0 and 2 of the CARDIA Study was greater among persons

reporting (in years 7 and 15) discrimination ever, compared
with never (data not shown). Given that discrimination was
queried as ‘‘ever,’’ conceivably persons who experienced
early life discrimination also engaged in substance misuse
in early adulthood and then gave it up; however, the temporal
ordering of the questions precludes clear inference. Further,
because both exposure and outcome measures were self-
reported, same-source bias (i.e., a tendency for individuals
who report more risky behaviors to also report more discrim-
ination) could have biased the results away from the null.

We found that, after controlling for education and in-
come, African Americans experiencing discrimination were
more likely to have used marijuana relatively often during
their lifetimes and to smoke and drink at least casually.
Although discrimination was less frequent in Whites, their
findings parallel those in African Americans. With due re-
gard for issues of temporal ordering of the associations
found here, it is possible that use of a recreational drug helps
to cope with life stress resulting from perceived unfair treat-
ment because of one’s race/ethnicity. Our findings that cur-
rent use of marijuana was not related to discrimination and
that risk of being a former smoker was increased suggest
that, by early middle age (average age, 40 years), people
may have found other ways to cope. However, the persis-
tence of excess current smoking, which is associated with
adverse effects on long-term health in this sample (46), sug-
gests that this particular addictive habit may be more lasting
(47), even as alternative coping behaviors are adopted.
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