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Objective. To examine the association of perceived racial/ethnic discrimination with smoking and
alcohol consumption in adults participating in the Multi-Ethnic Study of Atherosclerosis.

Methods. Data on 6680 black, Chinese, Hispanic and white adults aged 45 to 84 years of age recruited
from Illinois, New York, Maryland, North Carolina, Minnesota and California during 2000 and 2002 were
used for this analysis. Logistic regression was used to estimate the association of perceived racial/ethnic
discrimination with smoking status and alcohol consumption for each racial/ethnic group separately.

Results. Blacks were more likely to experience racial/ethnic discrimination (43%) than Hispanics (19%),
Chinese participants (10%) or whites (4%, Pb0.0001). In the fully-adjusted model, blacks reporting racial/
ethnic discrimination had 34% and 51% greater odds of reporting smoking and drinking, respectively, than
blacks who did not report racial/ethnic discrimination. Hispanics reporting racial/ethnic discrimination had

62% greater odds of heavy drinking. Whites reporting racial/ethnic discrimination had 88% greater odds of
reporting being current smokers than whites who did not report racial/ethnic discrimination.

Conclusions. Our findings suggest that the experience of discrimination is associated with greater
prevalence of unhealthy behaviors. Specifically, the use of smoking and alcohol may be patterned by
experience of discrimination.

© 2010 Elsevier Inc. All rights reserved.
Racial discrimination, a potentially important risk factor for adverse
health outcomes, is differentially distributed across race/ethnicity
(Williams, 1999, Williams and Collins, 1995, Williams et al., 2003, 1997,
Krieger, 1999). Recent research reveals that at least 75% of blacks
experience discrimination (Borrell et al., 2006, 2007). Moreover studies
suggest that perceived racial discrimination is associatedwith poorer self-
rated physical and mental health (Williams et al., 2003, Schulz et al.,
2000a,b, Karlsen and Nazroo, 2002, Gee, 2002, Williams, 1999, Krieger,
1999, Paradies, 2006, Borrell et al., 2006) andwith adverse cardiovascular
outcomes (Klonoff and Landrine, 2000, Williams et al., 2003, Krieger and
Sidney, 1996, Krieger, 1999, Wyatt et al., 2003, Troxel et al., 2003, Lewis
et al., 2006). Although most of the evidence on the association between
racial discriminationandhealth status pertains to blacks, there is evidence
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for other racial/ethnic groups such as Hispanics and Asians (Williams et
al., 2003, Paradies, 2006, Araujo and Borrell, 2006, Gee, 2002, Gee et al.,
2007b,c, Williams and Mohammed, 2009).

The mechanisms through which racial discrimination (hereafter
discrimination) may affect health are poorly understood. One plausible
mechanism involves the physiologic consequences of stress resulting
from chronic experiences of discrimination (Cohen et al., 1995, Williams
and Mohammed, 2009, Pascoe and Smart Richman, 2009). A second
possible mechanism involves known behavioral risk factors for adverse
health outcomes (Cohen et al., 1995, Williams and Mohammed, 2009,
Pascoe and Smart Richman, 2009). Persons may cope with the chronic
stress of discrimination through the adoption of coping strategies that
involve engaging in unhealthy behaviors such as smoking and drinking
(Jackson and Knight, 2006). Specifically, these behaviors may buffer the
stress induced by discrimination by relieving anxiety and generating a
sense of well-being. Discrimination may also operate by reducing self-
control and thus promoting adoption of unhealthy behaviors (Pascoe and
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Smart Richman, 2009). Although a few studies have reported that
perceived discrimination is associated with greater alcohol and tobacco
use in adults (Yen et al., 1999a,b, Landrine andKlonoff, 2000, 1996,Martin
et al., 2003, Guthrie et al., 2002, Bennett et al., 2005, Kwate et al., 2003,
Resnicow et al., 1999, Whitbeck et al., 2001, 2004, Terrell et al., 2006,
Borrell et al., 2007, Gee et al., 2007a, Landrine et al., 2006, Krieger et al.,
2005, Taylor and Jackson, 1990, Chae et al., 2008a,b), few studies have
focused on more than two racial/ethnic groups (Krieger et al., 2005,
Landrine et al., 2006). Thus, there is a need to investigate the use of
smoking and alcohol in racial/ethnic diverse population-based samples.

Using data from theMulti-Ethnic Study of Atherosclerosis (MESA),
we investigated the association of self-reported perceived discrimi-
nation with smoking and alcohol consumption in a large population-
based sample of black, Hispanic, Chinese and white adults aged 45 to
84 years adjusting for potential confounders. Because the experience
of discrimination is more common among blacks (Borrell et al., 2006,
2007) and may be a qualitatively different phenomenon for other
racial/ethnic groups, we conducted racial/ethnic-specific analyses.
We hypothesized that self-reported perceived discrimination would
be associated with smoking and alcohol consumption in MESA
participants regardless of their race/ethnicity. We also hypothesized
that associations of discrimination with poorer health behaviors
would be stronger in persons of low income and/or lower education
because persons of low socioeconomic position (SEP) may lack other
resources helpful in buffering the effects of chronic stress or may live
in environments that facilitate the adoption of unhealthy behaviors as
a coping mechanism (Alaniz, 1998, Alaniz and Wilkes, 1998, Chuang
et al., 2005, Primack et al., 2007).

Methods

Data used in these analyses were derived from the baseline examination
of MESA, a longitudinal study of atherosclerosis (Bild et al., 2002). MESA
enrolled 6814 men and women aged 45–84 years from July 17, 2000, to
August 29, 2002 at six field centers in the U.S.: New York City, NY; Baltimore
City and County, MD; Forsyth County, NC; Chicago, IL; St. Paul, MN; and Los
Angeles, CA. Persons free of clinical cardiovascular disease were recruited
using a variety of population-based approaches such as lists of residents,
telephones and dwellings. The participation rate among those screened and
deemed eligible was 59.8%. Of the 6814 participants at baseline, 134 records
were excluded because of missing data on discrimination, leaving a total of
6680 participants (2575 whites, 1839 blacks, 803 Chinese and 1463
Hispanics).

The outcomes investigated were cigarette smoking and alcohol consump-
tion. Smoking status was derived from two questions, “Have you smoked
cigarettes within the past 30 days?” and “Have you smoked at least 100
cigarettes in your entire life?” Consistent with standardized approach used in
national studies (Anon., 2009b,a), smoking status was defined as current,
former and never smokers.

Alcohol consumption was assessed using three questions, ever consumed
alcohol (Yes/No)?; currently drinking (Yes/No)?; and what was the largest #
of drinks in one day in the past month? Alcohol consumption was categorized
in three groups based on ever consumption and largest number of drinks per
day: no consumption or moderate consumption (0–1 drinks/day for women
and 0–2 drinks/day for men), high consumption (2–3 drinks/day for women
and 3–4 drinks/day for men) and heavy drinking (defined as 4+ drinks/day
for women and 5+ drinks/day for men).We used the categorization based on
the maximum number of drinks per day because it is likely to capture the use
of alcohol as a coping or stress relieving mechanismmore accurately than the
categorization based on current, former or never users which do not
distinguish light social users from heavier users.

Questions about self-reported major or lifetime discrimination attributed
to race/ethnicity were adapted from the Detroit Area Study (Williams et al.,
1997, 1999). Specifically, participants were asked whether they had ever
been unfairly treated in the following six domains (Yes/No): fired or denied a
promotion, not hired for a job, treated unfairly by the police, discouraged by a
teacher from continuing education, prevented from moving into a neighbor-
hood or neighbors have made their life difficult. Those answering “Yes”, were
asked a follow-up question on the perceived reason for the unfair treatment
with the following choices: race or ethnicity, gender, age, religion, physical
appearance, sexual orientation, income/social class or other reason. Partici-
pants who answered “Yes” to one or more of the six domains assessed and
attributed the cause to race/ethnicity were classified as perceiving and
reporting racial/ethnic lifetime discrimination (hereafter, discrimination).
Limited variability in responses did not allow meaningful use of the
discrimination scale as a continuous predictor.

Other covariates included in the analysis were age, gender, race/ethnicity,
marital status, education, income and employment status. Age was included
in the analysis as continuous and categorical (45 to 54; 55 to 64; and 65 to
84 years old). Race/ethnicity was self-reported and classified as non-Hispanic
white, non-Hispanic black, Chinese and Hispanic (hereafter, non-Hispanic
white and non-Hispanic black would be referred as white and black). Marital
status was classified as married, widowed, divorced/separated, and never
married.

Educational attainment was classified as less than high school; complete
high school/GED; some college or technical school; and college graduate or
higher. Family annual income was specified as less than $25,000, $25,000 to
$49,999, $50,000 to $74,999 and $75,000+. Employment status was
categorized as employed, unemployed or retired and homemaker. Indicator
variables for the 6 field centers were also included in the analyses to control
for any possible confounding effect of site.

Statistical analysis

Descriptive statistics for selected characteristics were calculated
by self-reported discrimination in each racial/ethnic group. Chi-
square statistics and t-tests were used to determine statistical
significance of differences observed.

Multinomial logistic regression was used to estimate the strength
of the association of self-reported discrimination with smoking status
and alcohol consumption before and after controlling for selected
covariates for each racial/ethnic group separately. For each outcome,
models were adjusted for age, gender, marital status and field center
(Model 1); and then additionally adjusted for education, income and
employment status (Model 2). Heterogeneity in associations of
discrimination measures with the outcomes by gender, race/ethnicity
and SEP indicators were tested by adding appropriate interaction
terms to the final models. Interactions between discrimination and
each SEP indicator were examined separately by racial/ethnic group.
Two-sided P-values of b0.05 were considered statistically significant.
Analyses were performed using SAS V9.2 (Anon., 2009c).

Results

Hispanics tended to be slightly younger and Chinese participants and
whites tended tobe slightly older than theother groups (Table 1). Chinese
participants were the most likely to be married whereas blacks were the
least likely to be married. Hispanics generally had lower education and
less income whereas whites generally had higher education and more
income than the other racial/ethnic groups. Whites were the most likely
to report being employed while blacks were the most likely to be
unemployed or retired. Blacks (18%)weremost likely and Chinese (5.6%)
participants least likely to report current smoking. Alcohol consumption
was highest among whites (39.9%) and lowest among Chinese (4.7%)
participants. Hispanics (12.9%) and whites (12.1%) were more likely to
report heavy drinking than black (7.6%) and Chinese (1.5%) participants.

Blacks were more likely to report discrimination (42.7%) than
Hispanics, Chinese or whites (Table 2). The percent reporting discrimi-
nation decreasedwith age in each racial/ethnic group, except for Chinese
participants. Black and Hispanic men reported significantly more
discrimination than black or Hispanic women. Possibly due to the
confounding effects of age, widowed participants reported less discrim-
ination than other marital status categories, although differences across
categorieswerenot always statistically significant. In blacks andHispanics
both education and income were positively associated with reports of
discrimination (Pb0.01). The socioeconomic patterning of discrimination



Table 1
Distribution (%) of selected characteristics according to race/ethnicity: the MESA study,
2000–2002.

Characteristics Black Chinese Hispanic White P-value⁎

(n=1839) (n=803) (n=1463) (n=2575)

Age
45–54 31.5 30.5 34.3 30.5
55–64 36.2 35.4 36.2 34.7
65–84 32.3 34.1 29.5 34.8 0.03

Gender
Male 44.6 48.6 48.1 48.0
Female 55.4 51.4 51.9 52.0 0.09

Marital status
Married 45.9 81.5 59.8 66.4
Separated/divorced 25.5 5.7 20.1 13.7
Widow 17.4 10.2 13.7 10.8
Single 11.1 2.5 6.4 9.1 b0.0001

Education
≤11 12.0 23.4 42.8 4.8
High school or GED 18.9 16.5 21.1 16.7
Some college 28.6 14.2 22.3 24.0
College graduate or
higher

40.5 45.9 13.7 54.4 b0.0001

Income⁎⁎

b$25,000 27.7 49.2 48.5 15.8
$25,000–$49,999 29.6 21.8 31.7 25.8
$50,000–$74,999 18.3 11.5 10.2 20.1
≥$75,000 16.5 16.8 7.1 35.9 b0.0001

Employment status
Employed 45.4 46.6 46.1 52.0
Unemployed or
retired

48.4 36.7 37.7 37.2

Homemaker 6.4 16.7 16.1 10.7 b0.0001

Smoking status
Current 18.0 5.6 13.7 11.5
Former 36.9 19.1 32.5 44.4
Never 45.1 75.3 53.8 44.1 b0.0001

Alcohol consumption
No or moderate 75.2 95.2 73.0 60.1
High 17.2 3.2 14.2 27.8
Heavy drinking 7.6 1.5 12.9 12.1 b0.0001

⁎ P-values for comparison across categories of race/ethnicity.
⁎⁎ Values may not add up to 100 due to missing values.

Table 2
Prevalence (%) of perceived racial/ethnic discrimination for selected characteristics
according to race/ethnicity: the MESA study, 2000–2002.

Characteristics Percent reporting perceived racial/ethnic
discrimination

Black Chinese Hispanic White

(n=1839) (n=803) (n=1463) (n=2575)

Overall 42.7 10.3 19.3 4.0
P-value b0.0001
Age

45–54 48.7 12.2 24.7 5.5
55–64 41.3 11.3 17.6 3.9
65–84 38.4 7.7 15.3 2.7

P-value⁎ 0.001 0.19 0.001 0.01
Gender

Male 56.8 12.0 23.8 3.5
Female 31.3 8.7 15.3 4.4

P-value b0.0001 0.12 b0.0001 0.23
Marital status

Married 45.4 10.5 20.4 3.9
Separated/divorced 45.4 10.9 18.5 4.0
Widow 30.2 4.9 13.6 3.2
Single 45.3 25.0 19.3 4.7

P-value b0.0001 0.06 0.18 0.86
Education

≤11 years 23.2 0.5 14.1 0.8
High school or GED 30.5 10.8 18.1 2.1
Some college 44.5 6.2 25.7 3.6
College graduate or higher 53.0 16.9 30.6 5.0

P-value b0.0001 b0.0001 b0.0001 0.01
Income

b$25,000 32.5 5.6 17.1 2.5
$25,000–$49,999 41.8 10.3 19.4 3.9
$50,000–$74,999 52.2 10.9 26.7 6.2
≥$75,000 57.4 24.4 27.9 3.6

P-value b0.0001 b0.0001 0.01 0.02
Employment status

Employed 47.7 13.1 21.6 4.6
Unemployed or retired 40.7 8.2 20.8 3.4
Homemaker 23.1 7.5 9.3 3.2

P-value b0.0001 0.06 0.0001 0.20
Smoking status

Current 47.3 13.3 24.0 6.1
Former 44.8 12.4 23.1 4.0
Never 39.2 9.6 15.9 3.3

P-value 0.03 0.47 0.001 0.09
Alcohol consumption

No or moderate 40.0 10.0 16.8 4.2
High 48.7 15.4 22.2 3.9
Heavy drinking 55.4 25.0 30.8 3.2

P-value 0.0001 0.17 b0.0001 0.74

⁎ P-values for chi-square for comparison of categories within racial/ethnic groups.
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was not as consistent in Chinese or whites, but similar to blacks and
Hispanics, positive trends were observed for income in Chinese and for
education in whites. Significant differences in reports of discrimination
werealsoobservedbyemployment status inblacksandHispanics: reports
of discrimination were most common for the employed and least
common for homemakers (Pb0.0001). Reports of discrimination were
highest for current smokers and lowest in never smokers in blacks and in
Hispanics. This patternwas also observed for alcohol consumptionwhere
reports of discrimination were highest in heavy drinkers, intermediate in
high alcohol users and lowest in non- or moderate users in blacks and in
Hispanics.

In unadjusted models, discrimination was positively associated with
smoking and alcohol consumption among blacks andHispanics (Table 3).
Inwhites, discriminationwas positively associatedwith smoking butwas
not associated with alcohol consumption. After adjustment for age,
gender, marital status and socioeconomic indicators, blackswho reported
discrimination had 34% (95%CI: 1.00–1.81; P-value:0.052) and 51% (95%
CI: 1.03–2.22) greater odds of reporting being current smokers and heavy
drinking, respectively, than blacks who did not report discrimination
(Model 2). Discrimination also remained significantly associatedwith the
odds of heavy drinking in Hispanics and with the odds of smoking in
whites, after adjustment: OR: 1.62 (95%CI: 1.10–2.40) and 1.88 (95%CI:
1.02–3.44), respectively.

There was no evidence of multiplicative interaction between
discrimination and age, gender, education, income, employment status
or recruitment site in each racial/ethnic group for smoking status and
alcohol consumption (all P-valuesN0.05).

Discussion

This study examined associations of perceived discrimination with
smoking and alcohol consumption in a racial/ethnic diverse sample of
middle-aged and older adults. We found that after adjustment for
potential confounding factors, reports of discrimination were signif-
icantly associated with smoking and heavy drinking in blacks, with
heavy drinking in Hispanics, and with smoking in whites.

There is an abundant literature investigating the relation between
stressful life circumstances andbehaviors such as smoking (Aronson et al.,
2008, Booker et al., 2007, 2008) and drinking (Castillo et al., 2008,
Jennison, 1992,Windle andWindle, 1996). Several studies have reported
an association between self-reported discrimination (which can be



Table 3
Odds ratios (95% confidence intervals)* of smoking and alcohol consumption for those
reporting versus not reporting racial/ethnic discrimination according to race/ethnicity:
the MESA study, 2000–2002.

Dependent
variable

Crude Model 1** Model 2

Self-reported racial/ethnic discrimination

Black
Smoking status

Never 1.00 1.00 1.00
Former 1.26 (1.03, 1.55) 1.09 (0.87, 1.35) 1.06 (0.84, 1.34)
Current 1.39 (1.07, 1.80) 1.11 (0.84, 1.46) 1.34 (1.00, 1.81)

Alcohol consumption
No or moderate 1.00 1.00 1.00
High 1.42 (1.11, 1.82) 1.40 (1.07, 1.81) 1.27 (0.97, 1.66)
Heavy drinking 1.86 (1.31, 2.64) 1.45 (1.00, 2.10) 1.51 (1.03, 2.22)

Chinese
Smoking status

Never 1.00 1.00 1.00
Former 1.33 (0.77, 2.32) 1.08 (0.57, 2.06) 1.21 (0.62, 2.35)
Current 1.45 (0.59, 3.57) 1.58 (0.60, 4.15) 2.19 (0.79, 6.11)

Alcohol consumption
No or moderate 1.00 1.00 1.00
High 1.64 (0.55, 4.89) 0.94 (0.30, 2.91) 0.84 (0.26, 2.70)
Heavy drinking 3.01 (0.80, 11.35) 1.82 (0.46, 7.25) 1.99 (0.47, 8.40)

Hispanic
Smoking status

Never 1.00 1.00 1.00
Former 1.59 (1.19, 2.12) 1.32 (0.97, 1.79) 1.27 (0.93, 1.74)
Current 1.67 (1.15, 2.44) 1.27 (0.85, 1.90) 1.40 (0.92, 2.11)

Alcohol consumption
No or moderate 1.00 1.00 1.00
High 1.42 (0.98, 2.04) 1.15 (0.79, 1.68) 1.00 (0.68, 1.48)
Heavy drinking 2.21 (1.56, 3.14) 1.63 (1.11, 2.39) 1.62 (1.10, 2.40)

White
Smoking status

Never 1.00 1.00 1.00
Former 1.21 (0.78, 1.88) 1.23 (0.79, 1.91) 1.23 (0.79, 1.92)
Current 1.88 (1.05, 3.34) 1.74 (0.96, 3.17) 1.88 (1.02, 3.49)

Alcohol consumption
No or moderate 1.00 1.00 1.00
High 0.94 (0.60, 1.48) 0.73 (0.46, 1.16) 0.72 (0.45, 1.15)
Heavy drinking 0.76 (0.39, 1.51) 0.56 (0.27, 1.15) 0.59 (0.28, 1.22)

* Odds ratios are from multinomial logistic regression models.
** Odds ratio adjusted for age, sex, marital status and recruitment site (Model 1);

and additionally adjusted for education, income and employment status (Model 2).
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conceptualizedas a stressor) andsmoking inblacks (Landrine andKlonoff,
2000,Guthrie et al., 2002, Bennett et al., 2005, Resnicowet al., 1999,Kwate
et al., 2003, Borrell et al., 2007, Krieger et al., 2005, Landrine et al., 2006),
whites (Borrell et al., 2007, Krieger et al., 2005, Landrine et al., 2006),
Hispanics (Landrine et al., 2006, Krieger et al., 2005) and Asians (Landrine
et al., 2006, Chae et al., 2008a) in the U.S. and in other ethnic groups
elsewhere (Harris et al., 2006).Our studyadds topriorworkby replicating
these associations in a large, multi-ethnic, population-based sample. We
documented a strong association between discrimination and current
smoking in black and white adults only. Although associations between
perceived discrimination and smokingwere not statistically significant in
Hispanics or Chinese participants, point estimates showed associations of
similar direction and magnitude to those observed in blacks and whites.
These findings suggest that adoption of smoking as a coping mechanism
may help individuals to alleviate or buffer the stress associated with
discrimination regardless of their race/ethnicity.

Previous studies examining the association between discrimina-
tion and alcohol consumption have produced mixed results (Yen
et al., 1999a,b, Martin et al., 2003, Resnicow et al., 1999, Kwate et al.,
2003, Borrell et al., 2007, Chae et al., 2008b, Taylor and Jackson, 1990).
For example, Borrell et al. (2007) found an association between
perceived discrimination and alcohol consumption in the past year
among young black adults. Martin et al. (2003) reported a similar
association among black adults in the National Survey of Blacks
Workers. However, Yen et al. (1999a,b) found no association between
discrimination and heavy drinking among black transit operators in
San Francisco, California. Resnicow et al. (1999) also found no
association between discrimination and alcohol consumption in
black adolescents. Few studies have examined associations of
discrimination with drinking in groups other than blacks (Gee et al.,
2007a, Chae et al., 2008b). We found significant associations between
perceived discrimination and alcohol consumption in blacks and
Hispanics. Findings for Chinese participantswere in a similar direction
for heavy drinking but did not reach statistical significance. Our
results for non-whites suggest that alcohol consumption may be one
of the coping strategies used to buffer discrimination in these groups.

In general, discrimination was not associated with alcohol consump-
tion amongwhites. This is consistent with a previous study that observed
no associations between discrimination and drinking outcomes in young
white adults (Borrell et al., 2007). Findings for whites may be limited by
the very low prevalence of reports of discrimination in whites. It is worth
noting thatwhites havehigherprevalence of alcohol thananyother group
in theUS, and thus, the factors driving drinking inwhitesmay be different
from those driving drinking patterns in other groups. Our data suggests
that drinking is not associated with discrimination in whites, although it
could be a copingmechanisms used for other more prevalent stressors in
this group. Additional studies are needed to better understand the
meaning and implications of reports of discrimination in whites in the US
context, and to better understand why reports of discrimination were
associated with smoking but not with drinking.

Reports of discrimination have been found to be associated with
SEP indicators in blacks (Krieger et al., 1998, Kessler et al., 1999, Ren et
al., 1999, Borrell et al., 2006, 2007, Yen et al., 1999a,b, Williams et al.,
1997), with blacks with higher education and high incomes reporting
more discrimination in most cases (Ren et al., 1999, Krieger et al.,
1998, Borrell et al., 2006, 2007, Yen et al., 1999a,b). However, a recent
study found that the opposite was true for whites (Borrell et al., 2007),
with those reporting discrimination being more likely to be less
educated and to have lower incomes than those reporting no
discrimination. We found that, in general, those reporting discrimi-
nation had higher education and high income than those who
reported experiencing no discrimination. The extent to which this
socioeconomic patterning reflects reality or reporting differences
across socioeconomic groups requires further research. Despite
greater perceived discrimination for better education and income,
however, we found no consistent evidence that the associations of
discrimination with smoking status and alcohol consumption varied
with education, income or employment status.

Important strengths of our study include the racial/ethnic diverse,
population-based sample of participants and the large sample size.
However, while the sample size was adequate for most groups, the
low prevalence of discrimination in Chinese participants may have
affected our ability to detect associations among this group. It may
also have affected our ability to detect interactions between
socioeconomic factors and discrimination. Another important limita-
tion is the cross-sectional nature of the data that precludes inferences
on temporal ordering between the exposure and the outcome.
Further, it is possible that those who smoke and drinkmay experience
adverse personal interactions generally and perceive them as
discrimination. The age distribution of the MESA sample is generally
more weighted towards older groups than other studies such as the
Detroit Area Study (Williams et al., 1997). If older persons are less
likely than younger persons to report discrimination (even if it has
occurred) due to differential recall or other factors, this may have
affected our estimates of the prevalence of discrimination as well as
the association of discrimination with behaviors. For example, the
percent of persons reporting discrimination in MESA was substan-
tially lower than that observed in younger samples using the same
discrimination scale (43% of blacks and 4% of whites reported
discrimination in MESA compared to 62% and 37% of blacks and
whites aged 18 and over in the Detroit Area Study). Non-participation



311L.N. Borrell et al. / Preventive Medicine 51 (2010) 307–312
may also have affected our results regarding prevalence of discrim-
ination (if those experiencing discrimination were less likely to
participate) as well as associations of discrimination with the
outcomes (if participants were simultaneously selected on both
behaviors and discrimination).

Our results show that important risk behaviors such as smoking
and alcohol may be patterned by reports of discrimination. Although
additional work is needed to determine if the relation between
discrimination and behaviors is causal, the patterns we observed
suggest that these behaviors may sometimes be used as coping
mechanisms by those experiencing discrimination. If confirmed, our
results suggest that preventing smoking and alcohol abuse may need
to address not only the addictive nature of these substances, but also
the underlying circumstances that make these behaviors useful
coping strategies to deal with stressful life experiences.

Conflict of interest statement
The authors declare that there are no conflicts of interest.

Acknowledgments

This research was supported by contracts N01-HC-95159 through
N01-HC-95165 and N01-HC-95169 from the National Heart, Lung, and
Blood Institute. Additional supportwas provided by the National Institute
of Dental and Craniofacial Research (R03DE017901, LNB). This work was
also supported in part by the Michigan Center for Integrative Approaches
to Health Disparities (P60MD002249, ADR). The authors thank the other
investigators, the staff, and the participants of the MESA study for their
valuable contributions. A full list of participating MESA investigators and
institutions can be found at http://www.mesa-nhlbi.org.

References

Alaniz, M.L., 1998. Alcohol availability and targeted advertising in racial/ethnic
minority communities. Alcohol Health Res. World 22, 286–289.

Alaniz, M.L., Wilkes, C., 1998. Pro-drinking messages and message environments for
young adults: the case of alcohol industry advertising in African American, Latino,
and Native American communities. J. Public Health Policy 19, 447–472.

Anon., 2009a. Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor
Surveillance System Survey Questionnaire 2007 [Online]. Atlanta, Georgia: U.S.
Department of Health and Human Services, Centers for Disease Control and
Prevention. Available: http://www.cdc.gov/brfss/technical_infodata/surveydata/
2007.htm [Accessed July 2009].

Anon., 2009b. Centers forDiseaseControl andPrevention (CDC).National Center forHealth
Statistics (NCHS). National Health Interview Survey. Questionnaires, datasets and
related documentation 1997 to Present [Online]. Hyattsville, MD: U.S. Department of
Health and Human Services, Centers for Disease Control and Prevention. Available:
http://www.cdc.gov/nchs/nhis/quest_data_related_1997_forward.htm [Accessed
July 20 2009].

Anon., 2009c. SAS Institute Inc. SAS Software® 9.2, Cary, NC, SAS Institute Inc.
Araujo, B.Y., Borrell, L.N., 2006. Understanding the link between discrimination, mental

health outcomes, and life chances among Latinos. Hispanic J. Behav. Sci. 28,
245–266.

Aronson, K.R., Almeida, D.M., Stawski, R.S., Klein, L.C., Kozlowski, L.T., 2008. Smoking is
associated with worse mood on stressful days: results from a national diary study. Ann.
Behav. Med. 36, 259–269.

Bennett, G.G., Wolin, K.Y., Robinson, E.L., Fowler, S., Edwards, C.L., 2005. Perceived
racial/ethnic harassment and tobacco use among African American young adults.
Am. J. Public Health 95, 238–240.

Bild, D.E., Bluemke, D.A., Burke, G.L., et al., 2002. Multi-ethnic study of atherosclerosis:
objectives and design. Am. J. Epidemiol. 156, 871–881.

Booker, C.L., Unger, J.B., Azen, S.P., Baezconde-Garbanati, L., Lickel, B., Johnson, C.A.,
2007. Stressful life events and smoking behaviors in Chinese adolescents: a
longitudinal analysis. Nicotine Tob. Res. 9, 1085–1094.

Booker, C.L., Unger, J.B., Azen, S.P., Baezconde-Garbanati, L., Lickel, B., Johnson, C.A., 2008. A
longitudinal analysis of stressful life events, smokingbehaviors, andgenderdifferences in
a multicultural sample of adolescents. Subst. Use Misuse 43, 1521–1543.

Borrell, L.N., Kiefe, C.I., Williams, D.R., Diez-Roux, A.V., Gordon-Larsen, P., 2006. Self-
reported health, perceived racial discrimination, and skin color in African
Americans in the CARDIA study. Soc. Sci. Med. 63, 1415–1427.

Borrell, L.N., Jacobs Jr., D.R., Williams, D.R., Pletcher, M.J., Houston, T.K., Kiefe, C.I., 2007.
Self-reported racial discrimination and substance use in the Coronary Artery Risk
Development in Adults Study. Am. J. Epidemiol. 166, 1068–1079.

Castillo, B.A., Marziale, M.H., Castillo, M.M., Facundo, F.R., Meza, M.V., 2008. Stressful
situations in life, use and abuse of alcohol and drugs by elderly in Monterrey,
Mexico. Rev. Lat. Am. Enfermagem. 16 (Spec No), 509–515.
Chae, D.H., Takeuchi, D.T., Barbeau, E.M., Bennett, G.G., Lindsey, J., Krieger, N., 2008a.
Unfair treatment, racial/ethnic discrimination, ethnic identification, and smoking
among Asian Americans in the National Latino and Asian American Study. Am. J.
Public Health 98, 485–492.

Chae, D.H., Takeuchi, D.T., Barbeau, E.M., et al., 2008b. Alcohol disorders among Asian
Americans: associations with unfair treatment, racial/ethnic discrimination, and
ethnic identification (the national Latino and Asian Americans study, 2002–2003).
J. Epidemiol. Community Health 62, 973–979.

Chuang, Y.C., Cubbin, C., Ahn, D., Winkleby, M.A., 2005. Effects of neighbourhood
socioeconomic status and convenience store concentration on individual level
smoking. J. Epidemiol. Community Health 59, 568–573.

Cohen, S., Kessler, R.C., Gordon, L.U., 1995. Strategies for measuring stress in studies of
psychiatric and physical disorders. In: Cohen, S., Kessler, R.C., Lynn, U.G. (Eds.),
Measuring Stress: A Guide for Health and Social Scientists. Oxford University Press,
New York.

Gee, G.C., 2002. A multilevel analysis of the relationship between institutional and
individual racial discrimination and health status. Am. J. Public Health 92, 615–623.

Gee, G.C., Delva, J., Takeuchi, D.T., 2007a. Relationships between self-reported unfair
treatment and prescription medication use, illicit drug use, and alcohol depen-
dence among Filipino Americans. Am. J. Public Health 97, 933–940.

Gee, G.C., Spencer, M., Chen, J., Yip, T., Takeuchi, D.T., 2007b. The association between
self-reported racial discrimination and 12-month DSM-IV mental disorders among
Asian Americans nationwide. Soc. Sci. Med. 64, 1984–1996.

Gee, G.C., Spencer, M.S., Chen, J., Takeuchi, D., 2007c. A nationwide study of
discrimination and chronic health conditions among Asian Americans. Am. J.
Public Health 97, 1275–1282.

Guthrie, B.J., Young, A.M., Williams, D.R., Boyd, C.J., Kintner, E.K., 2002. African American
girls' smoking habits and day-to-day experiences with racial discrimination. Nurs.
Res. 51, 183–190.

Harris, R., Tobias, M., Jeffreys, M., Waldegrave, K., Karlsen, S., Nazroo, J., 2006. Racism
and health: the relationship between experience of racial discrimination and
health in New Zealand. Soc. Sci. Med. 63, 1428–1441.

Jackson, J.S., Knight, K.M., 2006. Race and self-regulatory health behaviors: the role of
the stress response and the HPA axis in physical and mental health disparities. In:
Carstensen, L.L., Schaie, K.W. (Eds.), Social Structure, Aging and Self-regulation in
the Elderly. Springer, New York.

Jennison, K.M., 1992. The impact of stressful life events and social support on drinking
among older adults: a general population survey. Int. J. Aging Hum. Dev. 35, 99–123.

Karlsen, S., Nazroo, J.Y., 2002. Relation between racial discrimination, social class, and
health among ethnic minority groups. Am. J. Public Health 92, 624–631.

Kessler, R.C., Mickelson, K.D., Williams, D.R., 1999. The prevalence, distribution, and
mental health correlates of perceived discrimination in the United States. J. Health
Soc. Behav. 40, 208–230.

Klonoff, E.A., Landrine, H., 2000. Is skin color a marker for racial discrimination? Explaining
the skin color–hypertension relationship. J. Behav. Med. 23, 329–338.

Krieger, N., 1999. Embodying inequality: a review of concepts, measures, and
methods for studying health consequences of discrimination. Int. J. Health Serv.
29, 295–352.

Krieger, N., Sidney, S., 1996. Racial discrimination and blood pressure: the CARDIA study of
young black and white adults. Am. J. Public Health 86, 1370–1378.

Krieger, N., Sidney, S., Coakley, E., 1998. Racial discrimination and skin color in the CARDIA
study: implications for public health research. Am. J. Public Health 88, 1308–1313.

Krieger, N., Smith, K., Naishadham, D., Hartman, C., Barbeau, E.M., 2005. Experiences of
discrimination: validity and reliability of a self-report measure for population
health research on racism and health. Soc. Sci. Med. 61, 1576–1596.

Kwate, N.O., Valdimarsdottir, H.B., Guevarra, J.S., Bovbjerg, D.H., 2003. Experiences of
racist events are associated with negative health consequences for African
American women. J. Natl. Med. Assoc. 95, 450–460.

Landrine, H., Klonoff, E.A., 1996. The Schedule of Racist Events: a measure of
discrimination and a study of its negative physical and mental health conse-
quences. J. Black Psychol. 22, 144–168.

Landrine, H., Klonoff, E.A., 2000. Racial discrimination and cigarette smoking among
Blacks: findings from two studies. Ethn. Dis. 10, 195–202.

Landrine, H., Klonoff, E.A., Corral, I., Fernandez, S., Roesch, S., 2006. Conceptualizing and
measuring ethnic discrimination in health research. J. Behav. Med. 29, 79–94.

Lewis, T.T., Everson-Rose, S.A., Powell, L.H., et al., 2006. Chronic exposure to everyday
discrimination and coronary artery calcification in African-American women: the
SWAN Heart Study. Psychosom. Med. 68, 362–368.

Martin, J.K., Tuch, S.A., Roman, P.M., 2003. Problem drinking patterns among African
Americans: the impacts of reports of discrimination, perceptions of prejudice, and
“risky” coping strategies. J. Health Soc. Behav. 44, 408–425.

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

Pascoe, E.A., Smart Richman, L., 2009. Perceived discrimination and health: a meta-
analytic review. Psychol. Bull. 135, 531–554.

Primack, B.A., Bost, J.E., Land, S.R., Fine, M.J., 2007. Volume of tobacco advertising in
African American markets: systematic review and meta-analysis. Public Health
Rep. 122, 607–615.

Ren, X.S., Amick, B.C., Williams, D.R., 1999. Racial/ethnic disparities in health: the
interplay between discrimination and socioeconomic status. Ethn. Dis. 9, 151–165.

Resnicow, K., Soler, R.E., Braithwaite, R.L., Selassie, M.B., Smith, M., 1999. Development
of a racial and ethnic identity scale for African American adolescents: the survey of
Black life. J. Black Psychol. 25, 171–188.

Schulz, A., Israel, B., Williams, D., Parker, E., Becker, A., James, S., 2000a. Social
inequalities, stressors and self reported health status among African American and
White women in the Detroit metropolitan area. Soc. Sci. Med. 51, 1639–1653.

http://www.mesa-nhlbi.org
http://www.cdc.gov/brfss/technical_infodata/surveydata/2007.htm
http://www.cdc.gov/brfss/technical_infodata/surveydata/2007.htm
http://www.cdc.gov/nchs/nhis/quest_data_related_1997_forward.htm


312 L.N. Borrell et al. / Preventive Medicine 51 (2010) 307–312
Schulz, A., Williams, D., Israel, B., et al., 2000b. Unfair treatment, neighborhood effects, and
mental health in the Detroit metropolitan area. J. Health Soc. Behav. 41, 314–332.

Taylor, J., Jackson, B., 1990. Factors affecting alcohol consumption in black women. Part
II. Int. J. Addict. 25, 1415–1427.

Terrell, F., Miller, A.R., Foster, K., Watkins Jr., C.E., 2006. Racial discrimination-induced
anger and alcohol use among black adolescents. Adolescence 41, 485–492.

Troxel, W.M., Matthews, K.A., Bromberger, J.T., Sutton-Tyrrell, K., 2003. Chronic stress
burden, discrimination, and subclinical carotid artery disease in African American
and Caucasian women. Health Psychol. 22, 300–309.

Whitbeck, L.B., Hoyt, D.R., Mcmorris, B.J., Chen, X., Stubben, J.D., 2001. Perceived
discrimination and early substance abuse among American Indian children. J.
Health Soc. Behav. 42, 405–424.

Whitbeck, L.B., Chen, X., Hoyt, D.R., Adams, J.P., 2004. Discrimination, historical loss and
enculturation: culturally specific risk and resiliency factors for alcohol abuse among
American Indians. J. Stud. Alcohol 65, 409–418.

Williams, D.R., 1999. Race, socioeconomic status, and health. The added effects of
racism and discrimination. Ann. N. Y. Acad. Sci. 896, 173–188 (Review; 54 refs).

Williams, D.R., Collins, C., 1995. US socioeconomic and racial-differences in health —

patterns and explanations. Annu. Rev. Sociol. 21, 349–386.
Williams, D.R., Mohammed, S.A., 2009. Discrimination and racial disparities in health:

evidence and needed research. J. Behav. Med. 32, 20–47.
Williams, D.R., Yu, Y., Jackson, J.S., Anderson, N., 1997. Racial differences in physical and
mental health: socioeconomic status, stress, and discrimination. J. Health Psychol.
2, 335–351.

Williams, D.R., Spencer, M.S., Jackson, J.S., 1999. Race, stress, and physical health. The
role of group identity. In: Contrada, R.J., Ashmore, R.D. (Eds.), Self, Social Identity,
and Physical Health. Oxford University Press, Inc., New York.

Williams, D.R., Neighbors, H.W., Jackson, J.S., 2003. Racial/ethnic discrimination and
health: findings from community studies. Am. J. Public Health 93, 200–208.

Windle, M., Windle, R.C., 1996. Coping strategies, drinking motives, and stressful
life events among middle adolescents: associations with emotional and
behavioral problems and with academic functioning. J. Abnorm. Psychol. 105,
551–560.

Wyatt, S.B., Williams, D.R., Calvin, R., Henderson, F.C., Walker, E.R., Winters, K., 2003.
Racism and cardiovascular disease in African Americans. Am. J. Med. Sci. 325,
315–331.

Yen, I.H., Ragland, D.R., Greiner, B.A., Fisher, J.M., 1999a. Racial discrimination and
alcohol-related behavior in urban transit operators: findings from the San Francisco
Muni Health and Safety Study. Public Health Rep. 114, 448–458.

Yen, I.H., Ragland, D.R., Greiner, B.A., Fisher, J.M., 1999b. Workplace discrimination and
alcohol consumption: findings from the San Francisco Muni Health and Safety
Study. Ethn. Dis. 9, 70–80.


	Perceived racial/ethnic discrimination, smoking and alcohol consumption in the Multi-Ethnic Study of Atherosclerosis (MESA)
	Methods
	Statistical analysis
	Results
	Discussion
	Conflict of interest statement
	Acknowledgments
	References




