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S Y N 0 P S I S

Objective. A growing body of literature is documenting the health effects of
racial discrimination. The authors investigated the association between
racial discrimination and alcohol-related behavior in a sample of urban tran-

sit operators.

Methods. Using data from a 1993-1995 cross-sectional study of transit
operators in San Francisco, California, the authors analyzed responses to two

sets of questions about racial discrimination; the first set focused on reaction
to unfair treatment and the second on arenas, or domains, of discrimination.
Alcohol-related variables were: number of drinks per month, heavy drinking,
alcohol dependence, and negative consequences of alcohol consumption.

Results. Operators who reported five or more domains of discrimination
drank an average of 13.4 more drinks per month than those who reported
no domains of discrimination (P = 0.01). Similarly, they were more likely to

be heavy drinkers (adjusted odds ratio [OR] = 2. 16; 95% confidence inter-
val [Cl] I. 14, 4.09) and dependent on alcohol (adjusted OR = 2.02; 95% Cl

1.08, 3.79) than operators who reported no domains of discrimination. The
number of domains in which operators reported having experienced dis-
crimination was not related to sex, age, household income, job seniority, or

marital status, but varied significantly by educational level and race/ethnicity.

Conclusions. Data from a sample of urban transit operators showed an

association between the number of domains of discrimination and some

alcohol-related outcomes, but not others.

PUBLIC HEALTH REPORTS * SEPTEMBER/OCTOBER 1999 * VOLUME I 14

T

ff F j 09 -7s tN -< i
Si . Xat 0e Bf 02 f Wo

L: L:

448



esearch suggests that racial discrimination is
R a form of stress and may contribute to higher

risks of high blood pressure, poor general
health status, and poor mental health status
for non-whites than for whites.1-7

Stress has been identified as an important risk factor
for a variety of health outcomes, including respiratory
infections and cardiovascular diseases.8" There is also a
large literature exploring the relationship between stress,
especially occupational stress, and consumption of alco-
holic beverages. The results of some studies suggest that
stress increases alcohol consumption or problem alcohol
behaviors.'21'6 Other studies have found no direct associ-
ation between stress and amount of alcohol consumed or
problem alcohol behaviors.17'19 Here we consider the
hypothesis that racial discrimination, almost certainly a
major form of stress, is associated with higher levels of
alcohol consumption.

Alcohol researchers have identified racial differences
in patterns of alcohol use, in alcohol-related behaviors,
and in the relationship between coping and drinking prob-
lems. For example, an analysis of national survey data on
drinking patterns and problems indicated that black men
reported a significantly higher average rate of many types
of alcohol-related problems than white men, and black
men reported more drinking problems than white men for
comparable quantities consumed.20 Cooper and col-
leagues examined the relationship between drinking to
cope with stress, coping strategies, and drinking problems
and found racial differences.21'22 One study suggested that
blacks may be more vulnerable to stress-related alcohol
use and abuse than other groups. Data on alcohol-
related health problems, such as liver cirrhosis, show that
black men are at higher risk than white men.23

Few studies have examined the possible association
between racial discrimination and alcohol-related behav-
ior. In 1990, Taylor and Jackson reported an association
between internalized racism and quantity of alcohol con-
sumed among 289 African American women.24 Another
study reported that experiencing negative comments
regarding one's race or ethnicity was related to both prob-
lem drinking and quantity of drinking among 72 male
medical interns.25

We investigated the relationship between perceived
racial discrimination and self-reports of the amount of
alcohol consumed, alcohol dependence, and negative
consequences of drinking in a multi-ethnic sample of
urban transit workers. In particular, we looked at (a) the
relationship between the number of arenas in which
racial discrimination was experienced and alcohol-related

behavior, and (b) the relationship between reactions to
unfair treatment and alcohol-related behavior.

We used an existing measure of the experience of
racial discrimination that did not collect data on number
of instances of discrimination or their severity. We
assumed that the number of areas of discrimination
would reflect level of exposure, with more areas suggest-
ing more exposure and thus more stress.

We hypothesized that people who reported racial dis-
crimination in more areas of life would report higher alco-
hol consumption and more problem alcohol-related
behaviors than those who reported fewer areas of dis-
crimination or no experiences of discrimination. Based on
the results of an earlier study,7 we also hypothesized that
people who said they accepted unfair treatment as a fact
of life and kept it to themselves, not sharing it with oth-
ers, would report higher alcohol consumption and more
problem alcohol behaviors than people who said they
would to do something about unfair treatment and would
talk to others about it.

Muni Health and Safety Study. The San Francisco
Municipal Railway (Muni) is the seventh largest public
transit system in the United States, as measured by rider-
ship.26 Muni has 700,000 boardings on an average weekday
on approximately 90 different transit lines, including bus,
light rail, and cable car lines. Since 1982, the Muni Health
and Safety Study has collected data on work stress and alco-
hol-related behavior among San Francisco's Municipal Rail-
way (Muni) transit operators. The research team has
worked closely with Muni's management and labor unions
and has had ongoing access to all of the worksites.

Throughout authors DRR and JMF's involvement
with the study, they have heard comments about
racial/ethnic tensions among operators, between supervi-
sors and operators, and in particular between operators
and passengers. In designing the 1993-1995 survey, they
and author BAG decided that items on discrimination
should be included. Initially, they were hesitant to
include such items since questions about a highly sensi-
tive issue, alcohol consumption, were already the focus of
the study. When authors DRR and BAG reviewed drafts
of the questionnaire with a group of drivers, the drivers
encouraged them to retain the questions since they felt
that racial discrimination was a major problem.

M E T H 0 D S

For the present' study, we analyzed data from the
1993-1995 San Francisco Muni Health and Safety Study.
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A majority of the transit workers reported experiencing
racial discrimination on the job.

Transit operators go through a routine medical exami-
nation for driver's license renewal. Of the 1974 operators
examined in 1993-1995, 1542 (78%) were interviewed
for the Muni Health and Safety Study. Operators pro-
vided informed consent for the interview portion, and
they could choose not to answer any of the questions. All
data were kept confidential. Coded data for analyses did
not include any personal identifiers.

Of the 1542 who were interviewed in 1993-1995,
993 (64%) reported that they had had at least one drink
in the previous 12 months. Of these 993 transit workers,
we excluded 110 operators (11%) with missing data.
Respondents self-identified their race/ethnicity by choos-
ing from the following categories: African American,
American Indian or Alaska Native, Asian or Pacific
Islander, Filipina(o), Latina(o), white, or "other." We
excluded six American Indian operators and 21 operators
who identified themselves as "other," due to small num-
bers. The final sample was 836 transit operators.

Discrimination. We measured perceived racial discrim-
ination using the responses to two sets of questions.

First, respondents were asked to describe how they
reacted to unfair treatment. They were asked, "If you feel
you have been treated unfairly, do you usually accept it as
a fact of life or try to do something about it?" and "If you
feel you have been treated unfairly, do you usually talk to
other people about it or keep it to yourself?" We divided
respondents into four categories: (a) those who said they
accepted being treated unfairly as a fact of life and said
they would keep it to themselves; (b) those who said they
accepted being treated unfairly as a fact of life and said
they would talk to other people about it; (c) those who
said they would try to do something about racial discrimi-
nation and said they would keep it to themselves; and (d)
those who said they would try to do something about

racial discrimination and said they would talk to other
people about it.

Then, respondents were asked, "Have you ever expe-
rienced discrimination, been prevented from doing some-
thing, or been hassled or made to feel inferior because of
your race or color in any of the following situations or
'domains': at school, getting a job, at work, at home, get-
ting medical care, from the police or in the courts, in your
job as a bus driver." ("At work" could include their current
job as a driver or previous work circumstances.) This
question was based on the question that Krieger and Sid-
ney used in their study of discrimination and blood pres-
sure.7 Preliminary analyses suggested that number of
reported circumstances of discrimination was not nor-
mally distributed and not linearly related to alcohol
behaviors; therefore, we chose not to use a single discrim-
ination variable in the multivariate models indicating the
number of domains in which the respondents said they
had experienced discrimination. Instead, based on the
distribution of responses in the overall sample (before
nondrinkers were excluded), we divided respondents into
four categories based on number of situations or domains
in which they reported having experienced discrimina-
tion: 0; 1 or 2; 3 or 4; >5.

Alcohol outcome variables. We calculated drinks per
month by multiplying the number of times per month
respondents reported drinking beer, wine, malt liquor,
and liquor, by the number of drinks they said they usually
had per occasion. We defined heavy drinking as consum-
ing 60 or more drinks per month.

We assessed alcohol dependence with the four-ques-
tion CAGE screening instrument.27 CAGE has been
shown to work well in diagnosing alcohol dependence as
defined in the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV).28'29 The criterion for alcohol
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dependence is two or more positive answers to the four
questions.

We assessed negative consequences of alcohol con-
sumption with a set of questions adapted from the 1984
and 1990 National Alcohol Survey, conducted by the
Alcohol Research Group.30'3' Interviewers asked respon-
dents if, during the previous 12 months, there had been a
time when they felt their drinking had a harmful effect
on: friendships and social life; health; outlook on life;
home life or marriage; work and employment opportuni-
ties; financial position; attendance at work; safety at
work; safety off work; or sex life. The variable negative
alcohol consequences was set equal to 1 if respondents
said yes to any of the above situations.

Covariates. Regression models adjusted for age category,
sex, race/ethnicity, educational level, household income,
marital status, and seniority.

We characterized respondents based on self-reported
characteristics. We classified age into three categories:
25-39, 40-54, .55. We classified race/ethnicity into four
categories: African American, Latina[o], Asian (including
Filipina[o]), and white. Educational level fell into three
categories: up to and including high school graduate;
technical school/some college; college graduate. We clas-
sified annual household income before taxes into four
categories: <$40,000, $40,000-$49,000, $50,000-
$69,000, > $70,000. We defined marital status as part-
nered (married or unmarried and living with partner) or
single (separated, divorced, widowed, or never married
and not living with a spouse or partner). We divided
respondents into three groups according to Muni senior-
ity: <10 years, 10-19 years, .20 years.

Data analysis. For all analyses, we used SAS for Win-
dows, version 6.12.32

Univariate analyses. Using chi square tests, we first ana-
lyzed the relationship between respondents' reactions to
unfair treatment and alcohol behavior. We then analyzed
the relationship between the number of domains in
which respondents reporting experiencing discrimination
and alcohol behavior.

Multivariate analyses. We used regression analysis to
explore the relationship between each of two discrimina-
tion measures (reaction to unfair treatment and number
of domains of discrimination), and each of four alcohol
outcome measures (drinks per month, heavy drinking,
alcohol dependence, and negative consequences of alco-

hol consumption). For drinks per month, we used linear
regression models. Since the other three outcomes were
binary, we used logistic regression models.

In this set of analyses, we modeled the relationships
for the entire sample, the nonwhite subsample (the full
sample excluding the white respondents), and the African
American subsample.

We tested the models using the following steps. Step
1: unadjusted models. Step 2: models with each potential
confounder entered sequentially and separately. Step 3:
models with all potential confounders except race/ethnic-
ity entered simultaneously. Step 4: Models with all poten-
tial confounders entered simultaneously for the nonwhite
subsample.

RESULTS

In the final sample of 836 transit operators, according to
self-report, 84% were male, 65% were ages 40-54, 57%
were African American, 60% earned between $40,000
and $69,999 per year, 63% had some formal education
beyond high school, and 64% were partnered (Table 1).

On average, operators consumed 25 drinks per
month. Fifteen percent (127/836) drank at least 60
drinks per month, we classified 142 (17%) as alcohol
dependent using the CAGE instrument, and 109 (13%)
reported at least one negative life consequence of alcohol
consumption behavior in the previous 12 months.

A majority of the transit workers reported experienc-
ing racial discrimination on the job (Table 1). Number of
domains of racial discrimination was related to race/eth-
nicity and educational level (Table 2). A higher percent-
age of African Americans than of other groups reported
five or more domains of discrimination; a higher percent-
age of whites than of members of other groups reported
no domains of discrimination. Asians and Latinos were
similar in their level of reporting, though Asians were
more likely to report three or four domains of discrimina-
tion than Latinos. Educational level was also related to
number of domains of discrimination; the lower educa-
tion categories were associated with fewer domains.
Number of domains was not related to sex, age, house-
hold income, seniority, or marital status.

The associations shown in Table 2 were similar for the
full sample and non-whites only. Since it can be argued
that the experience of racial discrimination is qualitatively
different for whites and non-whites, we present findings
for non-whites only Multiple regression results for models
adjusting separately for potential confounders (not shown)
were similar to the results for models adjusting simultane-
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ously. Here we present the findings for the models with all
covariates included simultaneously.

Among non-white respondents, reaction to unfair treat-
ment was not associated with heavy drinking, alcohol
dependence, negative consequences, or drinks per month.

In unadjusted logistic regression models, >5 domains
of discrimination was associated with a higher likelihood
of heavy drinking (OR = 1.92, 95% confidence interval
[CI] 1.04, 3.55) than no domains of discrimination as
well as with a higher likelihood of alcohol dependence

452

(OR = 1.99, 95% CI 1. 10, 3.61) among nonwhite respon-
dents (Table 3.). When regression models were adjusted
for age, sex, educational level, household income, marital
status, and seniority, the strength of the associations
between number of domains of discrimination and heavy
drinking increased slightly. Number of domains was not
associated with negative alcohol consequences.

We further investigated the relationship between per-
ceived racial discrimination and alcohol-related behavior
among nonwhite respondents by adjusting for race/
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ethnicity (see Table 4). In the conventional sense,
race/ethnicity is a confounder as it is related to both the
exposure (domains of discrimination) and the outcome of
interest. However, adding race/ethnicity to the models
could be considered overadjusting, given that the pre-
dominant relevance of race/ethnicity to health may in fact
be the discrimination experience. By adding race/ethnic-
ity to the model, the associations between number of
domains of discrimination and heavy drinking and alcohol
dependence were weakened.

In the linear regression models, racial discrimination
was associated with drinks per month [unadjusted B for 1
or 2 domains of discrimination = 5.2, P = 0.24; unad-
justed B for 3 or 4 domains = 4. 1, P = 0.39; unadjusted B
for five or more domains = 11.9, P = 0.03; reference
group = no domains] among nonwhite respondents
(Table 5). Operators who reported five or more domains
of discrimination tended to drink nearly 12 drinks more
per month than those who reported no domains. After
adjustments for age, sex, educational level, household
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income, marital status, and seniority, the differential
increased, with an adjusted difference of 13.4 (P = 0.01).

We found the same relationship between number of
domains of discrimination and drinks per month for the
subsample of African Americans, though the differences
between five or more domains and no domains were not
statistically significant. Logistic regression analysis of the
subsample of African Americans showed similar results as
for the entire nonwhite sample, with one exception (see
Table 6). For alcohol dependence, both unadjusted and
adjusted models showed stronger associations between
domains of discrimination than for the nonwhite sample.

D I SC U S S IO N

In a multi-ethnic sample of transit operators, we found
that reaction to unfair treatment was related to the quan-
tity of alcohol consumed but not related to problem alco-
hol behavior. We also found that number of domains of
perceived racial discrimination was associated with
drinks per month, heavy drinking, and alcohol depen-
dence. These associations remained after analyses were
adjusted for age, sex, educational level, household
income, marital status, and seniority. Number of domains
of perceived racial discrimination was not associated with
negative consequences of alcohol consumption.

Our findings are consistent with those reported in a
small but growing body of literature that suggests that
racial discrimination is associated with negative health
effects. We were able to look at racial discrimination in a
multi-ethnic sample of African American, Latino, Asian,
and white respondents. Unlike in other studies of dis-
crimination,4-7 we found that number of domains of per-
ceived discrimination was positively associated with alco-
hol outcomes in our full sample as well as in the
non-white and African American subsamples. In general,
other studies have focused on the experiences of African
Americans only. In these studies, investigators found that
African Americans who reported no domains of discrimi-
nation were at higher risk of high blood pressure than
those who reported one or more domains. The authors
have suggested that the former have suppressed their
responses to discrimination. Winkleby et al. found an
inverse association between reported stress and hyperten-
sion in transit operators;33 those who reported the least
stress were most likely to suffer from hypertension. Some
people experiencing discrimination may use alcohol as a
stress reducer, which may lead to problem drinking.'4

Why would discrimination be associated with some
drinking behaviors but not others? We found that reports of
multiple domains of discrimination were related to a higher
number of drinks per month, heavy drinking, and alcohol
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dependence among all ethnicities. On the other hand,
number of domains of racial discrimination was not associ-
ated with negative consequences of alcohol consumption.
Drinks per month and heavy drinking are correlated by def-
inition; heavy drinking is defined as 60 or more drinks per

month. The alcohol research literature suggests that how
much people drink and whether they have alcohol problems
are two different outcomes.34 Our data confirm this distinc-
tion: alcohol dependence and heavy drinking were corre-
lated (correlation coefficient = 0.092, P = 0.007); negative
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consequences and heavy drinking were also correlated at
(correlation coefficient = 0.025, P = 0.048).

Limitations. There are important limitations that will
affect the interpretation of these findings. Since this was
a cross-sectional study, it is impossible to establish a
direction of effect between discrimination and alcohol-
related behavior. Perhaps racial discrimination is a form
of stress and leads to harmful patterns of alcohol con-
sumption. Or perhaps for some reason heavy drinking or
alcohol problems lead to increased reporting of discrimi-
natory experiences. Because of the way the questions
were worded, no temporal relationship between per-
ceived discrimination and alcohol behavior can be estab-
lished or assumed with the present data.

It is also possible that unknown or unmeasured con-
founders, such as personality, that are not included in the
models would affect the magnitude of association
between perceived discrimination and alcohol-related
behavior.

Racial discrimination and alcohol-related behavior are
both difficult to measure. Our measures of discrimination
were relatively simple: how does the respondent react if
treated unfairly, and has the respondent experienced
unfair treatment in a variety of situations? We found that
less education was associated with reporting fewer

domains of discrimination. Do people with low levels of
education experience less unfair treatment? Do people
with low levels of education have lower expectations of
fair treatment? Are people with low levels of education
reluctant to report unfair treatment? Without qualitative
research or more objective measures of discrimination, it
is difficult to know what this finding means.

Respondents were not asked how often they experi-
enced unfair treatment or how much of a problem
unfair treatment was for them. Nor were they asked
about internalized racism, the phenomenon of adopting
mainstream negative stereotypes and applying them to
oneself. After the survey was administered in
1993-1995, Landrine and Klonoff35 published a study
in which an 18-item Schedule of Racist Events inven-
tory was used to assess African American respondents'
experience of racial discrimination. This instrument will
be useful in future research on the health effects of
racial discrimination.

Alcohol consumption is a sensitive area for the general
public and even more sensitive for transit workers. It is
possible that because the survey was connected to work,
alcohol consumption was underreported. A workplace
alcohol testing policy was implemented during the last
quarter of data collection, drawing attention to the issue
of drinking and work; this may have influenced operators
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Reports of multiple domains of discrimination were related
to a higher number of drinks per month, heavy drinking,
and alcohol dependence among all ethnicities.

to underreport their alcohol consumption. However,
because these interviews were administered after, rather
than before, the relicensing medical examination, it was
less likely that operators would have perceived a relation-
ship between the answers and their employment. We also
did not ask about drinking on the job. If operators who
consumed higher amounts or who had experienced more
alcohol-related consequences underreported more than
drivers who consumed lesser quantities or who had fewer
negative consequences, our findings would be underesti-
mations of the magnitude of the associations between per-
ceived discrimination and alcohol behaviors.

While 1542 operators agreed to participate in the
study, only 1312 completed the alcohol interview, as a
result of study logistics. Of these, 993 indicated that they
had had at least one drink in the previous 12 months and
were labeled "current drinkers." Only current drinkers
were asked about alcohol consumption, alcohol depen-
dence, negative life consequences, and drinking patterns.
People who had not had at least one drink in the previous
12 months were asked if they were lifelong abstainers or
had consumed alcohol in the past and had stopped drink-
ing. More Asians were represented in the nondrinking
group (23% of nondrinkers) than in the overall sample
(19%), and fewer whites were represented (9% of non-
drinkers vs 12% in the overall sample). Among the non-
drinkers, African Americans were more likely to have
stopped drinking (75% of nondrinkers) than to be lifelong
abstainers (2 5%), while Asians were more likely to be life-
long abstainers (61% of nondrinkers) than to have
stopped drinking (39%). In any case, including only those
who were classified as current drinkers limits the general-

izability of our findings.
Finally, our sample was a small group of transit opera-

tors from one company Although the occupation of tran-
sit driver is unique in several respects, the demographic
profile (age, educational level) of the drivers, the level of
skill required, and the supervisory structure are all similar
to those of other blue collar occupations. Therefore our
results should have relevance for alcohol-related behavior
in other blue collar occupations.

Implications. The US is becoming more ethnically
diverse. Race/ethnicity is an important factor in health
research, as risk differences between groups have been
documented for a variety of outcomes.36'37 Increasingly,
researchers are looking beyond biological explanations
to account for these differences.38'39 We have presented
research that suggests that an important set of health
behaviors is associated with perceived racial discrimi-
nation. More research should be done to clarify the
quality and quantity of the experience of discrimination
and to detail its effects on health behavior and health
status.
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