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Several studies have found perceived racial/
ethnic discrimination to be associated with
adolescent and young adult smoking.1–7

Smoking as a response to the stress of discrim-
ination is a possible reason for this association,
but mediating factors are not well understood.1

A mediating factor that merits attention is
the intersection of gender with smoking and
the context of discrimination. Gender is rele-
vant, as boys are more likely to smoke ciga-
rettes than girls, and gender differences in
smoking prevalence are more pronounced
among Blacks.8 In addition, adolescents may
make different choices about where to spend
time based on gender,9 and these ‘‘gendered’’
contexts may relate to smoking behavior. For
example, the Moving to Opportunity study
showed that gender plays a significant role in
both smoking behavior and where adolescents
spend time. Girls in the Moving to Opportunity
intervention groups, whose families used a study
voucher to relocate to a neighborhood of their
own choice or to a low-poverty neighborhood,
were less likely to smoke than girls in the control
group (whose families were not offered the
means to move from public housing). However,
boys in the intervention groups were more likely
to smoke than boys in the control group.10

A follow-up study found that girls and boys
spent time in different locales.11 Girls in in-
tervention groups were more likely to spend time
closer to home. Boys in intervention groups were
more likely to return to their public housing
community and congregate at street corners,
parks, vacant lots, and other places without adult
supervision. These gender differences in context
may influence adolescents’ situational exposure
to discrimination. In other words, the experience
of discrimination may be caused by gender-
specific use of place, which may then differen-
tially relate to smoking behaviors.

The primary purpose of this study was to
examine the influence of gender on smoking’s
association with discrimination and with con-
text of discrimination among adolescents. We

hypothesized that this association would be
stronger among boys and that gender differ-
ences would be mediated by the context of
discrimination. Analyses were adjusted for
mediating factors that may contribute to
smoking among individuals who perceive
higher levels of discrimination, such as stress,
depression, and anxiety.3,4,6,12 Whether these
factors differentially influence girls and boys in
terms of the association between discrimination
and smoking risk is unknown.

METHODS

We analyzed 5-year follow-up data from the
Moving to Opportunity for Fair Housing study
by the US Department of Housing and Urban
Development.10 Briefly, families in public hous-
ing in Baltimore, Maryland; Boston, Massachu-
setts; Chicago, Illinois; Los Angeles, California;
and New York City, New York, were randomized
to1of 3 study arms: (1) remain in public housing,

(2) move to any neighborhood outside of public
housing, or (3) move to a low-poverty neighbor-
hood (in which less than 10% of residents have
household incomes below the federal poverty
level). Interim data were collected in 2002,
approximately 5 years after randomization. Up to
2 children per household were interviewed, and
additional environmental measures were
recorded by the interviewer. Data were linked to
several administrative data sets, including US
Census data.

At baseline, two thirds of participants were
Black, and approximately one third were
Latino. Baseline average household income
was $9300, and approximately 60% of
households received additional public assis-
tance. The response rate of the interim eval-
uation was 80%. We analyzed self-reported
data from Black and Latino youth aged 12
to 19 years at the time of interim data collec-
tion (N=2630). Youth with missing data
for current smoking (n=31) and perceived
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discrimination (n=38) were excluded, leav-
ing a final sample of 2561.

Measures of Perceived Discrimination

The adolescent survey included a question
on perceived racial/ethnic discrimination: ‘‘Can
you think of 1 or more occasions in the past 6
months when you felt you were treated un-
fairly because of your race or ethnicity in the
following places?’’ The adolescent could an-
swer yes or no for the following places: school
or work; neighborhood playground or recrea-
tion program; store where you were shopping
or restaurant where you wanted to eat; and in
dealings with the police. Perceived discrimina-
tion was coded as none versus discrimination
in at least 1 setting. (Sensitivity analyses using
other cutoff points did not yield different
findings.) We then investigated each location
associated with perceived discrimination for
differential associations with smoking by gen-
der. Finally, the number of settings of perceived
discrimination was considered for evidence of
a dose-response relationship.

Covariates

We controlled for several covariates thought
to confound the association between discrimi-
nation and smoking.6,13–16 Demographic vari-
ables included gender, race/ethnicity (Latino or
Black), and age (categorized as 12–13, 14–15,
16–17, and18–19 years). Other variables known
to be associated with smoking and included in
adjusted analyses were school status (in school,
graduated, dropped out), peer drug use (1 or
more friends who use marijuana or other drugs
as reported by the adolescent), maternal smoking
status, maternal education (at least high school
degree or GED), maternal employment (cur-
rently employed at least 35 hours per week),
household poverty (household income with re-
spect to the federal poverty level: less than 50%,
50%–99%, 100%–149%, more than 149%),
and neighborhood poverty (percent of house-
holds below the federal poverty level in the
census tract of current residence based on 2000
US Census data, categorized as 0%–9.9%,10%–
14.9%, 15%–19.9%, 20%–29.9%, 30%–
39.9%, 40%–49.9%, 50%–59.9%, 60% or
more).10 We also controlled for the study site
from which the participants were enrolled and
for the study arm into which participants were
randomized.

Effect modification variables. The primary
focus was to examine differences in the asso-
ciation between perceived discrimination and
smoking among girls and boys. Thus, gender
was our primary effect modifying variable. We
did, however, also evaluate whether race/eth-
nicity, age, pregnancy, and school status mod-
ified the association in post hoc analyses.

Mediating variables. We examined 3 groups
of variables as mediators. The first group in-
cluded 2 measures of mental health: anxiety and
depression. The second included 5 measures of
support: maternal support, paternal support,
presence of an adult confidant, presence of an
adult who would help in a time of trouble, and
religious attendance. The third group of medi-
ating variables included 2 measures of the
respondent’s view of his or her own future:
likelihood of finding a stable, well-paid job as an
adult, and likelihood of completing college.

Outcome and Analysis

The outcome measure was self-reported
current smoking, defined as smoking 1 or
more cigarettes in the prior month. Descriptive
statistics were calculated to compare socio-
demographic characteristics among the entire
sample and among the sample stratified by
whether discrimination was reported. We cal-
culated prevalence of perceived discrimination
by setting of discrimination for boys and girls.

We performed multivariable logistic regres-
sion to investigate associations between per-
ceived discrimination and current smoking,
controlling for multiple covariates. We assessed
for mediation by performing adjusted logistic
regression analyses with and without variables
for mental health, support, and view of the
future. All analyses were stratified by gender.

In post hoc analyses, we assessed whether
the association between discrimination and
smoking was modified by other variables
available in the Moving to Opportunity interim
data. These additional analyses specifically
explored reasons for findings that were con-
trary to our a priori hypotheses.

Finally, we assessed whether the differential
association between the Moving to Opportunity
intervention groups and smoking by gender
was mediated by perceived discrimination. Us-
ing an intention-to-treat analysis, we assessed
whether including perceived discrimination
in any location as a mediating variable in the

model decreased the Moving to Opportunity
intervention effect on smoking by at least 10%,
while stratifying by gender.

Given that up to 2 siblings could be inter-
viewed per household, we adjusted for clus-
tering within families. In regression models,
we calculated 95% confidence intervals (CIs)
on the basis of robust variance estimates. In
descriptive and regression analyses, we
accounted for study weights resulting from
subsampling during data collection and differ-
ences in response rate to that data collection.17

All analyses were performed using Stata/SE
version 9.2 (StataCorp, College Station, TX).

RESULTS

The study population (Table 1 ) reflected the
Moving to Opportunity study’s high-risk pop-
ulation recruited from public housing in large
urban areas. Two thirds of the adolescent
participants were Black, and the remainder
were Latino, with an even gender and age
distribution. Demographic characteristics did
not vary by perceived discrimination. Current
smokers among the study population were
more often female, older adolescents, and
Black. Eighty-four percent of participants were
enrolled in school or had graduated. Partici-
pants who had dropped out of school were
more likely to report discrimination and ciga-
rette smoking. Twelve percent of adolescents
reported having smoked at least 1 cigarette in
the prior month. Participants who reported
discrimination and smoking were more likely
to have friends who used drugs. Family char-
acteristics did not vary by perceived discrimi-
nation. Mothers of participants who reported
smoking were more likely to use tobacco, have
less than a high school education, and work
fewer than 35 hours per week.

Approximately one quarter of participants
reported discrimination in at least 1 setting in
the prior 6 months (Figure 1). Boys and girls
reported similar rates of perceived discrimina-
tion in school or work and in their neighbor-
hoods. Girls reported higher rates of discrimi-
nation in shops, and boys reported higher rates
in dealings with the police.

Boys who reported discrimination in any
setting had twice the odds of smoking of boys
who did not report discrimination (Figure 2).
Girls who reported discrimination in any setting
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had lower odds of smoking than did girls
reporting no discrimination, although this asso-
ciation was not statistically significant. When we
analyzed the number of settings in which per-
ceived discrimination occurred as a continuous
variable stratified by gender, the odds of smok-
ing increased in boys (odds ratio [OR]=1.36;
95% CI=1.08, 1.70) and decreased in girls
(OR=0.61; 95% CI=0.42, 0.89).

Although the odds of smoking among girls in
each context of perceived discrimination was
consistently lower than that among boys, dif-
ferences between girls and boys within each
context were not statistically significant (Figure

2). Moreover, the relative magnitude of the
association between discrimination and smok-
ing seemed to be similar in each context when
stratified by gender. Among boys, the odds of
smoking were positively associated with dis-
crimination in the context of shops and in-
teractions with police and not significantly
associated with discrimination in the context of
school or work. Among girls, the odds of
smoking were negatively associated with dis-
crimination in the context of school or work
and not significantly associated with discrimi-
nation in other settings. Measures of anxiety,
depression, social support, and view of the

future did not mediate the association between
perceived discrimination and odds of smoking
among girls or boys (Figure 3).

To investigate reasons for increased likeli-
hood of smoking among boys in the interven-
tion groups (compared with boys in the control
group) but decreased likelihood of smoking
among girls in the intervention groups (com-
pared with girls in the control group),10 we
assessed a potential role for mediation of gender
and smoking by perceived discrimination. How-
ever, no evidence of mediation was identified
in an intent-to-treat analysis of intervention
effects (data not shown).

In a stratified analysis by intervention group
adjusted for covariates, the association between
perceived discrimination and smoking among
boys was greatest in the control group
(OR=5.03; 95% CI=2.03, 12.45), whereas
the associations for both intervention groups
were not statistically significant. There were no
significant differences by intervention group in
the association between discrimination and
smoking among girls.

Additional post hoc analyses were con-
ducted to explore the apparent protective
association between perceived discrimination
and current smoking among girls. Analyses
stratified by age (12–15 years versus 16–19
years) showed that the negative association
between perceived discrimination and smoking
was driven by the group aged 16 to 19 years
(OR=0.33; 95% CI=0.16, 0.67). There was
no significant association in the group aged 12
to 15 years. Among girls aged 16 to 19 years,
the association of perceived discrimination and
smoking was especially strong among school
dropouts (OR=0.09; 95% CI=0.03, 0.32) as
opposed to those in high school or who had
graduated (OR=0.58; 95% CI=0.21, 1.64).

Because of associations between school
dropout and pregnancy among girls,18 we also
explored the role of pregnancy status. Girls who
had been pregnant were significantly less likely
to report smoking in the context of perceived
discrimination (OR=0.30; 95% CI=0.10, 0.92),
whereas girls who had never been pregnant had
no significant association. When analyses were
stratified by both pregnancy and school status,
girls who were in school or had graduated and
had never been pregnant had no association
between discrimination and smoking, whereas
those who had been pregnant and had dropped

TABLE 1—Characteristics of Black and Latino Adolescent Participants, by Report of

Discrimination and Smoking Status: Moving to Opportunity for Fair Housing Study, 2002

Total

(N = 2559), %

Does Not Report

Discrimination

(n = 1885), %

Does Report

Discrimination

(n = 674), %

Not Current

Smoker

(n = 2230), %

Current

Smoker

(n = 331), %

Male gender 50 49 53 51 42

Age, y

12–13 31 32 27 34 7

14–15 25 25 26 27 12

16–17 24 23 26 23 33

18–19 20 20 22 16 47

Black race/ethnicity 68 68 67 67 72

School status

In school 73 74 70 78 34

Graduated 11 11 11 11 13

Dropout 16 15 20 11 53

Current smoker 12 11 16 0 100

Peers use drugsa 28 25 38 24 53

Family characteristics

Mother currently smokes 38 38 40 36 51

Mother has ‡ high

school graduation/GED

54 53 57 56 42

Mother works ‡ 35 h/wk 39 38 42 40 31

Household income, % FPL

< 50 37 37 36 37 38

50–99 35 35 33 34 36

100–149 16 15 17 16 12

‡ 150 13 12 14 13 13

Moving to Opportunity

intervention groups

Remain in public housing 30 30 31 31 26

Move to any neighborhood 30 29 34 33 35

Move to a low-poverty neighborhood 40 42 35 40 40

Note. GED = general equivalency diploma; FPL = federal poverty level.
a1 or more friends use marijuana or other drugs as reported by the adolescent.
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out of school had a dramatically protective
association (OR=0.01; 95% CI=0.00, 0.22).
There were insufficient numbers to run a strati-
fied analysis of pregnant girls who had not
dropped out.

Notably, the association of perceived dis-
crimination and smoking among boys was also
driven by the group aged 16 to 19 years
(OR=2.57; 95% CI=1.48, 4.45), whereas there
was no significant association among the group
aged 12 to 15 years. School status was also
a significant effect modifier among boys. Odds of
smoking were 3.63 times higher among older
boys in school or who had graduated and who

reported any discrimination in the prior
6 months (95% CI=1.57, 8.35), compared with
similar-aged boys in school or graduated who
had not reported discrimination. The odds of
smoking were 1.65 times higher among older
boys who had dropped out of school and who
reported any discrimination (95% CI=0.75,
3.59) compared with those who had not
reported discrimination.

DISCUSSION

Our analyses suggest that associations be-
tween perceived discrimination and smoking

among adolescents are influenced by gender,
the context of discrimination, age, and preg-
nancy. Our findings indicate that simplistic
explanations for the linkage of discrimination
and smoking (e.g., smoking is a coping response
to discrimination-induced stress) are insufficient.

Our findings among adolescent boys are
congruent with other studies that have shown
associations between smoking and discrimina-
tion in adolescents and young adults1,4,5 and in
adults.19 The lack of an association between
discrimination and smoking among younger
adolescent girls, and the potentially negative
associations among older girls, have not pre-
viously been reported in the literature. Gender
differences in this relationship between per-
ceived discrimination and smoking may repre-
sent opportunities to unravel a complicated tan-
gle of behaviors and to tailor interventions.

There was no statistically significant inter-
action between the context of perceived dis-
crimination and smoking by gender. However,
the likelihood of smoking among boys was
not associated with discrimination in school,
work, or neighborhood settings, whereas the
likelihood of smoking among girls was associ-
ated with discrimination in these settings, rais-
ing the possibility of a differential sensitivity
to the context of discrimination by gender. In
addition, discrimination in settings such as
shops may differ in terms of intensity, fre-
quency, and form when compared with dis-
crimination in settings such as neighborhood,
school, or workplace. Likewise, interactions
with the police may instill powerful impressions
and distress. Few data exist on how discrimi-
nation is perceived various settings. For exam-
ple, persons may be more sensitive to discrim-
ination in some settings than in others.20

The differential gender effect may also be
caused by unmeasured factors. For example,
girls may be subject to different social norms
relating to smoking, more influenced by their
mother’s smoking behavior, or exposed to
different types of cigarette marketing than
boys. Alternatively, if boys are more open and
honest about discrimination than girls, the
‘‘true’’ association may only be detected in
boys. This potential internalizing behavior on
the part of girls (i.e., girls who do not realize or
report experienced discrimination) may con-
tribute to increased stress and subsequent
smoking.21,22 Girls may also be more likely than

FIGURE 1—Prevalence of perceived discrimination among Black and Latino adolescents, by

setting and gender: Moving to Opportunity for Fair Housing study, 2002.

FIGURE 2—Adjusted odds ratio (AOR) of current smoking among Black and Latino

adolescents, by setting of perceived discrimination and gender: Moving to Opportunity for

Fair Housing study, 2002.
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boys to discuss stressors with peers and use social
networks in adaptive ways to mitigate the nega-
tive outcomes associated with experience of
discriminations.23

This surprising finding of an apparent re-
duction in smoking associated with perceived
discrimination among older girls prompted
additional post hoc analyses. The fact that the
decreased odds of smoking associated with
discrimination is driven by a subgroup of
pregnant adolescents may be because (1) they
are more likely to experience or perceive
discrimination than are nonpregnant teens
because of their race and pregnancy status, and
(2) they are also less likely to either smoke or
to report smoking, given the known adverse
fetal effects of smoking. A study of pregnant
adolescents showed that 39% reported feeling
stigmatized by their pregnancy, and feeling
stigmatized was related to contextual factors
such as school dropout.24

There were other unanticipated findings in
this study. First, the association between per-
ceived discrimination and smoking did not
appear to be mediated by mental health, social
support, or view of the future. This is contrary
to other reports in which similar measures were
shown to mediate this association.4,19,25 Only
1 of these studies, however, was among adoles-
cents, and it focused on Black girls. The lack of
a mediating role of the available mental health
indicators in this study may be attributable to the
population (less variability with respect to in-
cluded variables) or the way in which the
indicators were measured. Personality

dispositions and other domains, which were
not available in these data, may also mediate
the relationship.26

Second, discrimination did not significantly
mediate the Moving to Opportunity inter-
vention effects. Despite a positive association
among boys between discrimination and
smoking and Moving to Opportunity inter-
vention group and smoking, and a negative
association among girls between discrimina-
tion and smoking and Moving to Opportunity
intervention group and smoking, these 2 sets
of associations for boys and girls appear to
be independent. In a qualitative analysis of
the Moving to Opportunity participants,
Clampet et al. described differences in con-
texts of girls and boys in the intervention and
control groups.11 Boys in the experimental
groups reported worse peer interactions and
increased cultural conflict compared with boys in
the control group, whereas girls in the experi-
mental group described a more protective setting
compared with the control group. Perhaps these
differences in peer and social contexts also
influenced the ways in which discrimination was
experienced. This may explain differential re-
lationships with self-reported smoking among
girls and boys.

Finally, the strongest association between
discrimination and smoking was among boys in
the Moving to Opportunity control group.
Given that there were no significant differences
in prevalence of discrimination (overall or by
setting) by intervention group, situational fac-
tors (other than location) or severity of

discrimination may differ in some way. Intra-
racial racism has been postulated to have
a greater impact than extraracial racism be-
cause discrimination from someone given
greater respect is more hurtful.27 Another
explanation may be a reporting difference by
intervention group—i.e., those who actively cope
with prejudice are more likely to report events.20

Although there is no consensus on how best
to measure discrimination,28 there are several
factors to note regarding the measure used in this
study. First, the measure specified discrimination
based on race/ethnicity and did not include
discrimination as a result of gender, class, sexual
orientation, or other factors. Gender discrimina-
tion may have contributed to some of our
findings. Second, given that the data were col-
lected during face-to-face interviews, honesty in
reporting may vary according to the race or
gender of the interviewer.20 Third, as the mea-
sure only assesses discrimination in the prior
6 months, it does not distinguish chronic from
acute discrimination or the duration or extent of
exposure to discrimination. Discrimination has
been found to relate more strongly to physical
and mental health among adolescents than
among adults.29

In addition, our measure does not assess the
‘‘distinct and cumulative impact of multiple
dimensions of perceived discrimination,’’ so it
may underestimate the prevalence of discrim-
ination and the strength of its association with
smoking.28 The measure also does not differen-
tiate between institutional discrimination and
racism. Both institutional and individual dis-
crimination contribute to adverse health out-
comes.30 We cannot determine whether our
measure of discrimination correlates with the
prevalence of institutional or structural racism.31

Still, perceived discrimination is an important
measure, regardless of its subjectivity, particu-
larly given its association with adverse health
outcomes.

Limitations and Strengths

There are several limitations to our study. As
described above, the discrimination measure is
self-reported and thus is not a validated mea-
sure of an unfair event occurring as a result of
one’s race or ethnicity. In addition, the measure
is an indication of interpersonal, rather than
organizational or institutional, discrimination32

and thus provides a fairly blunt measure of the

FIGURE 3—Adjusted odds ratio (AOR) of current smoking among Black and Latino

adolescents reporting discrimination in the prior 6 months, by mediators included in the

model: Moving to Opportunity for Fair Housing study, 2002.
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degree or chronicity of discrimination. It is also
impossible to determine, in this cross-sectional
analysis, whether discrimination led to increased
likelihood of smoking or whether people were
more likely to be discriminated against if they
were smoking (either because of the public’s
response or because of a change in an individ-
ual’s sensitivity). In our study, the individual
reported both the discrimination and the smok-
ing behavior, thus the analysis is subject to same-
source bias.19 Likewise, a ‘‘better adapted’’ in-
dividual who is less likely to smoke may also
underestimate discriminatory events.31 Finally,
the measure of tobacco use in this study in-
dicated smoking at least 1 cigarette in the prior
30 days and does not necessarily reflect more
frequent or long-term use.

The strengths of this analysis are that it
utilizes data from a study in which youth were
recruited from fairly homogeneous living situ-
ations (public housing) and randomly assigned
to move to a variety of neighborhoods in terms
of aggregate household income. Thus, the
contextual exposures may be quite variable,
whereas the individual factors are relatively
similar, allowing us to narrow down effects of
context or perceived context among this poor
urban population of adolescents. In addition, we
had access to rich covariate data, which allowed
a more fully specified model of the relation-
ship between discrimination and smoking.

Conclusions

Although there are many studies supporting
the relationship between smoking and dis-
crimination among adults, this study adds to an
emerging literature focusing on adolescents.
Understanding why and how discrimination
occurs among adolescents is important because
of its association with risk behaviors such as
smoking, its significant mental and physical
health consequences, and its contribution to
inequalities in health outcomes. In survey
assessments, more youth report discrimination
than adults (even for lifetime measures), sug-
gesting that youth may experience more dis-
crimination overall because of a cohort effect,
increased sensitivity and reporting of these
events, or less denial of discriminatory
acts.33,34 In light of this fact and the associated
adverse health outcomes in both adolescence
and adulthood, it is critically important to study
discrimination among adolescents.

The fact that a positive association between
smoking and discrimination occurred only
among adolescent boys deserves further study.
If factors such as school status and pregnancy
contribute to the relationship between smoking
and discrimination among adolescent females,
additional questions arise. How might these
young women react to the added stress asso-
ciated with perceived discrimination, particu-
larly if other protective factors such as social
support are not available? Overall, this study
confirms the complex nature of the association
between discrimination and smoking and em-
phasizes the need for analyses that consider
multiple factors, especially those related to
context. j
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