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to race/ethnicity, gender, and wage and to evaluate related health effects in

a working-class population. Using validated measures, we collected data from
1,282 multiethnic working-class participants using audio computer-assisted
interviews. We used multiple imputation methods to impute data for those
missing data. Crude and adjusted logistic odds ratios (ORs) were modeled to
estimate ORs and 95% confidence intervals (Cls).

Results. The prevalence of smoking was highest among non-Hispanic white
workers (38.3%) and lowest for foreign-born workers (13.1%). We found an
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control efforts that target this high-risk population.
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Even though the harmful effects of cigarette smok-
ing are well documented, 31% of service and 35% of
blue-collar workers still smoke cigarettes in the U.S.,
compared with about 20% of white-collar workers and
the general population."? This disparity in smoking
status, evident since 1956, persists even after controlling
for sociodemographic factors."*® Yet, limited research
has sought to elucidate the influence of exposure to
occupational and social workplace hazards on this
persistent occupational class disparity in smoking. The
predominant approach, as summarized by literature
reviews, is to treat workers’ smoking as a risk factor
unrelated to occupational hazards, but that in combina-
tion with occupational hazards leads to poor health.®
Other studies have focused on the role of psychosocial
work conditions on smoking behaviors.”

Countering the conventional view separating
occupational disparities in smoking from exposure
to workplace hazards, a small number of studies have
investigated associations between smoking and occu-
pational hazards. For example, in the U.S., one study
found higher prevalence of smoking in occupations
where workers are exposed to occupational hazards
such as irritating dust and fumes,® while one Japanese
and two U.S. studies found a relationship between
exposure to noise and cigarette smoking.*!!

A separate body of work has linked smoking with
social hazards, such as psychological abuse' and
domestic violence, " but these studies have typically not
addressed work-related social hazards."* One study of
workplace psychological abuse (specifically bullying)
reported no differences in smoking prevalence between
workers who were bullied and those who were not bul-
lied by their coworkers.”” Another study found a higher
prevalence of both smoking and sexual harassment
among flight attendants, but the study did not exam-
ine the relationship between sexual harassment and
smoking.'® In contrast, several studies suggest a positive
relationship between racial discrimination and current
smoking, with some of these studies employing instru-
ments with questions specifically asking about having
experienced racial discrimination on the job.!

There are several mechanisms through which haz-
ards can become embodied to manifest in the risk of
smoking.? Hazards can act as stressors and, as such,
may exert some of their influence through a stress-
mediated mechanism. Smoking is well-known as a
source of stress relief,?* especially among the working
class.® Also, we expect a nonstress-mediated pathway
between exposure to work-related hazards and smok-
ing. Racial discrimination can affect health via job
discrimination leading to lower wages, which in turn
leads to increased use of items such as cigarettes as

luxury goods. It can also affect job assignment and,
hence, exposure to workplace hazards.”

This article examines the extent to which smoking
was associated with exposure to occupational (e.g.,
dust, chemicals, noise, and ergonomic strain) and
social (e.g., abuse, sexual harassment, and racial dis-
crimination) workplace hazards in a sample of U.S.
multiethnic working-class adults. Our previous analyses
of data from this population showed a social patterning
whereby the types and severity of both occupational
and social workplace hazards were different based on
race/ethnicity and nativity. For example, 37% of white
participants reported racial discrimination compared
with 58% of nonwhite workers, while Latino workers
reported a higher burden of exposure to occupa-
tional hazards.'*?® Likewise, those born outside the
U.S. reported shoulder strain (69%) more frequently
compared with U.S. natives.?® Therefore, we stratified
our analysis by race/ethnicity and nativity.

METHODS

Study population

The United for Health study was designed to investi-
gate the combined burden of occupational and social
workplace hazards in relation to race/ethnicity, gender,
and wage and to evaluate related health effects in a
working-class population.?” The study was approved by
Institutional Review Boards at the Dana-Farber Cancer
Institute, Harvard School of Public Health, and Uni-
versity of Massachusetts.

Detailed descriptions of the study and sampling pro-
cedures have been provided in previous articles.'#*"%7
Through a partnership with labor unions, we recruited
participants at 14 worksites who worked in meat pro-
cessing, electrical light manufacturing, school bus
driving, and retail grocery stores in and around Bos-
ton, Massachusetts. Data were collected from March
2003 through August 2004 using a 45-minute bilingual
(English and Spanish) questionnaire administered by
audio computer-assisted self-interviewing (ACASI).
With ACASI, questions are shown on screen as they
are read aloud through a headphone, allowing par-
ticipants to answer questions privately.?® The study had
bilingual survey assistants on site to answer questions
from participants. Of the 1,776 union members who
were eligible for the study, 1,282 (72%) completed the
survey. The range of participants per worksite was 31 to
152, with a median of 85 participants across worksites.
This analysis (rn=1,187) excluded those respondents
who were missing data on smoking (n=15) or age
(n=43), as well as 37 participants who fell outside the
study’s age range for eligibility (i.e., 25—65 years).
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Measures

To assess gender and race/ethnicity, participants were
asked to indicate their gender as women, men, or other
and whether they belonged to one of eight racial/
ethnic categories (Hispanic, black, African American,
white, American Indian/Alaskan Native, Asian, Native
Hawaiian or other Pacific Islander, and other). Those
who reported that they belonged to the Hispanic or
Latino category were classified as Hispanic. The remain-
ing participants who were not black/African American,
Latino, or white, comprising approximately 10% of the
study population, were classified as “additional race/
ethnicity.” Participants were asked to indicate whether
they were either foreign-born (i.e., born outside the
U.S. and U.S. territories) or native-born (i.e., born in
the U.S. or U.S. territories). Age was calculated for
each participant based on his/her stated date of birth.
Participants chose their educational attainment from
among less than 12th grade, high school degree/gen-
eral educational development, some college /vocational
school, four years of college, or graduate degree. We
determined their household poverty level, as specified
by the U.S. federal poverty guidelines, based on their
household income and the number and age of house-
hold members supported by this income.?

In keeping with Centers for Disease Control and
Prevention (CDC) guidelines, smokers had to meet
two criteria: lifetime smoking of at least 100 cigarettes
and smoking a cigarette in the last seven days.” The
measures for the social workplace hazards examined
in this study and calculation of their summary scores
have been previously described.!* In brief, we measured
workplace abuse using the generalized workplace abuse
instrument, which has eight items adapted to tap into
five domains of non-gender-specific abuse.? The five
domains of generalized workplace abuse are verbal
aggression, disrespectful behavior, isolation/exclusion,
threats/bribes, and physical aggression. We calculated
summary scores for workplace abuse by adding up the
number of items for which subjects reported at least
one experience of workplace abuse and then scoring
each item according to frequency of occurrence (score
range: 0-16). Sexual harassment was measured using
five items that were adapted from two validated instru-
ments designed to tap into three major domains of
sexual harassment: sexual coercion, unwanted sexual
attention, and gender-based hostility.** We calculated
summary scores for sexual harassment by adding the
number of items for which participants reported an
experience of sexual harassment (score range: 0-5).
The referent period for workplace abuse and sexual
harassment was set at past 12 months.

To measure racial discrimination, we used the

revised edition of the newly validated Experiences of
Discrimination questionnaire.” We calculated summary
values for experience of racial discrimination based on
the frequency of experiencing racial discrimination
in nine situations (score range: 0-9). The reference
period for racial discrimination was set as lifetime,
because experiences of racial discrimination can start
during childhood, span throughout life, and have a
cumulative impact.?

Detailed information about the measures used to
assess occupational hazards has also been previously
described.?® Briefly, we obtained self-reports of expo-
sure to occupational hazards using a 12-month recall
period. We measured noise by asking two questions:**?*
“Have you worked in a noisy area?” with a follow-up
question asking about the frequency of exposure per
day (<3, 3-6, or >6 hours). Five questions adapted
from validated surveys were used to measure exposure
to dust and chemicals.”* We first asked about expo-
sure, and then we asked follow-up questions about
length of exposure, using a four-category scale (never,
rarely, sometimes, and often).

We adapted questions from the Washington State
Ergonomics Rule to assess exposure to work-related
musculoskeletal hazards (i.e., repetitive hand motions
and awkward postures during work that strain the shoul-
der, neck, hand, and back) and length of exposure to
these hazards (<1, 1-4, and >4 hours).

Participants were classified as exposed to occupa-
tional hazards in relation to three sets of exposures:
(1) exposed to a noisy area for more than six hours/
day, (2) often exposed to dust and chemicals, or (3)
exposed more than four hours/day to strained pos-
tures in the shoulder, neck, and back, or repetitive
hand motions. Based on these criteria, which were
based on how the different measures we used classified
high exposure, each participant was classified as either
exposed or unexposed to each occupational hazard.

Statistical analysis

We first examined the distribution of smoking in the
sample, after which we conducted crude and adjusted
logistic regression analyses to identify factors that could
potentially confound the relationship between smoking
and the exposures. Our final model controlled for age,
education, race/ethnicity, poverty status, gender, and
nativity. Controlling for these potential confounding
variables, we built multivariable logistic regression
models to investigate the associations between smoking
and exposure to workplace hazards. We first conducted
these multivariable analyses individually for each haz-
ard and then together in one model, the results of
which were similar.
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Prior analyses showed a patterning of hazards based
on race/ethnicity and nativity; therefore, we stratified
our analyses by these variables even though we did not
see any statistically significant effect modification.'*#
Prior analyses also indicated a different patterning
of sexual harassment based on gender; therefore, we
included an interaction term for gender for sexual
harassment in the models. All regression analyses
controlled for the random effect of worksite and were
conducted using GLIMMIX in SAS® software, which is
the preferred modeling technique for data where there
is potential within-cluster (worksite) correlation and
where the number of clusters is small.?”?®

Even though no variable had more than 10% miss-
ing, a substantial number of study participants (15%)
were missing data on at least one key variable in the
analyses. To avoid potential internal validity bias due
to missing data, we used the Amelia II® program, a
bootstrapping-based algorithm that imputes missing
data in cross-sectional or longitudinal settings, to
create 10 imputed datasets.® All variables included
in the analysis models were part of the imputation
model used to predict missing data, and the statistical
inference for the imputation took both between- and
within-imputation variability into account. We then
used the MIANALYZE procedure in SAS to combine
the results.

RESULTS

The sociodemographic characteristics of the multi-
racial/ethnic study participants (40.2% black, 22.4%
Hispanic, 24.2% white, 10.1% additional race/eth-
nicity, and 3.1% unknown race/ethnicity), prior to
imputing missing covariates, are shown in Table 1.
The overall prevalence of smoking in the sample was
23.0%. The highest prevalence of smoking occurred
among non-Hispanic white participants (38.3%) and
the lowest prevalence was among foreign-born partici-
pants (13.1%).

Opverall, smoking prevalence was higher among peo-
ple who were exposed vs. those who were unexposed
to workplace abuse (25.3% vs. 17.1%, respectively;
$=0.003) and chemicals and dust (26.2% vs. 20.5%,
respectively; p=0.02). However, smoking prevalence
did not differ for those who were exposed vs. those
who were unexposed to sexual harassment (21.2%
vs. 23.6%), respectively; p=0.41), racial discrimination
(25.5% vs. 20.9%, respectively; p=0.13), ergonomic
hazards (23.5% vs. 21.8, respectively; p=0.52), and
noise (22.8% vs. 23.1%, respectively; p=0.90).

Table 2 summarizes the analytic results, for both
crude and adjusted models, from modeling the odds

Table 1. Sociodemographic characteristics,
overall and by smoking prevalence:
United for Health Study, Boston, 2003-2004

Current

Sociodemographic Total Percent  smoker®
characteristics (n=1,187) of totalP  (percent)
Age (in years)

25-44 586 49.4 222

45-64 601 50.6 23.8
Gender

Female 430 36.2 24.9

Male 733 61.8 225

Missing 24 2.0 4.2
Race/ethnicity

Hispanic 266 22.4 18.8

Non-Hispanic black 477 40.2 16.1

Non-Hispanic white 287 24.2 38.3

Additional race/ethnicity 120 10.1 18.3

Missing 37 3.1 37.8
Education

<High school 272 22.9 25.0

High school degree/GED 442 37.2 27.8

Some college/vocational 267 22.5 21.3

school

College degree 72 6.1 13.9

Graduate degree 38 3.2 211

Missing 96 8.1 7.3
Nativity

Born in U.S. state or 573 48.3 34.2

territory

Foreign-born 572 48.2 13.1

Missing 42 3.5 0.7
Income

=200% FPL 322 27.1 245

100%-199% FPL 270 22.7 27.8

<100% FPL 484 40.8 21.7

Missing 111 9.4 12.6

2Column percent total

®Row percent total

GED = general educational development
FPL = federal poverty level

of smoking for the whole population and by nativity.
Racial discrimination tended to be associated with
smoking in the crude models, and was significantly
associated with smoking generally (odds ratio [OR] =
1.12, 95% confidence interval [CI] 1.01, 1.25). We
found no evidence of effect modification of this rela-
tionship by nativity in stratified analysis. However, the
association became nonsignificant for those born in
the U.S. (OR=1.11, 95% CI 0.99, 1.25) but remained
significant for those born outside the U.S. (OR=1.13,
95% CI 1.03, 1.24). The change in significance was
likely due to reduced power in the stratified analysis.
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Table 2. The relationship between social workplace hazards and smoking stratified by nativity:

United for Health Study, Boston, 2003-2004

Total population (n=1,187)

U.S. native

Non-U.S. native

Crude OR Multivariable OR Multivariable OR Multivariable OR
Variable (95% Cl) (95% Cl) (95% Cl) (95% Cl)
Racial discrimination (continuous) 1.05 (1.00, 1.11) 1.12 (1.01, 1.25) 1.11 (0.99, 1.25) 1.13 (1.03, 1.24)
Sexual harassment (continuous) 0.95 (0.82, 1.10) 0.76 (0.50, 1.15) 0.85 (0.59, 1.21) 0.87 (0.65, 1.19)
Sexual harassment (women) 0.97 (0.77, 1.22) 1.79 (0.99, 3.22) 1.25(0.72, 2.16) 1.08 (0.66, 1.77)
Workplace abuse (continuous) 1.02 (0.99, 1.05) 0.98 (0.91, 1.05) 0.97 (0.91, 1.04) 1.01 (0.97, 1.07)
Ergonomic hazards 0.99 (0.75, 1.31) 0.92 (0.68, 1.26) 0.93 (0.54, 1.60) 0.92 (0.62, 1.39)
None Ref. Ref. Ref. Ref.
Noise 0.98 (0.73, 1.32) 0.86 (0.62, 1.19) 0.95 (0.55, 1.63) 0.84 (0.54, 1.31)
Unexposed to noise Ref. Ref. Ref. Ref.
Chemicals and dust 1.20 (0.92, 1.55) 0.95 (0.70, 1.28) 1.28 (0.77, 2.14) 0.81 (0.55, 1.19)
Unexposed to chemicals and dust Ref. Ref. Ref. Ref.

Age (continuous)

Education
<High school
High school graduate
>High school

Race/ethnicity
Black
Latino
Additional race/ethnicities
White

Income
=100% FPL
<100% FPL

Gender
Women
Men

Nativity
Foreign-born
U.S.-born

1.00 (0.99, 1.02)

0.81 (0.39, 1.69)
0.42 (0.20, 0.90)
Ref.

0.38 (0.26, 0.55)

0.39 (0.26, 0.59)

0.40 (0.24, 0.68)
Ref.

1.32 (1.00, 1.74)
Ref.

1.08 (0.81, 1.43)
Ref.

0.32 (0.23, 0.43)
Ref.

1.00 (0.98, 1.01)

1.71 (1.00, 2.94)
1.55(1.10, 2.18)
Ref.

0.39 (0.25, 0.61)

0.64 (0.39, 1.05)

0.53 (0.30, 0.94)
Ref.

1.01 (0.75, 1.36)
Ref.

1.06 (0.76, 1.47)
Ref.

0.42 (0.30, 0.60)
Ref.

0.99 (0.97, 1.02)

1.91 (0.73, 4.95)
1.62 (0.87, 3.02)
Ref.

0.23 (0.09, 0.64)

0.48 (0.19, 1.25)

0.31 (0.11, 0.89)
Ref.

1.28 (0.77, 2.12)
Ref.

1.46 (0.77, 2.77)
Ref.

NA

1.00 (0.98, 1.02)

1.26 (0.75, 2.12)
1.58 (1.02, 2.43)
Ref.

0.39 (0.23, 0.67)

0.57 (0.29, 1.10)

0.61 (0.28, 1.36)
Ref.

0.88 (0.60, 1.31)
Ref.

0.90 (0.59, 1.37)
Ref.

NA

OR = odds ratio

Cl = confidence interval
Ref. = referent group

FPL = federal poverty level
NA = not applicable

Exposure to sexual harassment and workplace abuse
were not associated with any difference in the odds
of being a current smoker in the crude or adjusted
models, even when the analyses were stratified by gen-
der. Likewise, exposure to ergonomic hazards, noise,
chemicals, and dust were not significantly associated
with smoking, although people with exposure to chemi-
cals and dust tended to be at increased risk in crude
models (OR=1.20, 95% CI 0.92, 1.55).

We did not find any evidence of effect modification

in the analyses stratified by racial/ethnic category
(Table 3); however, the relationship remained signifi-
cant only for the black participants (OR=1.12, 95%
CI 1.01, 1.25). Again, this is possibly due to reduced
power in the stratified analysis. The stratified analysis
did show that the relationship between smoking and
sexual harassment, although not significant, might
be different for black women compared with men
(OR=1.79, 95% CI 0.99, 3.22).
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Table 3. The relationship between exposure to occupational workplace hazards and smoking

stratified by race/ethnicity: United for Health Study, Boston, 2003-2004 (n=1,187)

Latino
OR (95% ClI)

Black
OR (95% Cl)

Additional race/
ethnicities
OR (95% Cl)

White

Variable OR (95% Cl)
Racial discrimination (continuous) 1.23 (1.00, 1.51)
Sexual harassment (continuous) 0.65 (0.38, 1.11)
Sexual harassment (women vs. men) 0.86 (0.36, 2.04)
Workplace abuse (continuous) 1.05 (0.98, 1.12)
Ergonomic hazards 0.85 (0.45, 1.59)

None Ref.
Noise 0.93 (0.52, 1.67)

Unexposed to noise Ref.
Chemicals and dust 0.99 (0.57, 1.73)

Unexposed to chemicals and dust Ref.

Age (continuous)

0.99 (0.97, 1.02)

1.13 (0.97, 1.33) 1.12 (1.01, 1.25) 1.26 (0.96, 1.65)

1.31 (0.89, 1.93) 0.76 (0.50, 1.15) 0.75 (0.40, 1.41)

0.93 (0.50, 1.70) 1.79 (0.99, 3.22) 0.27 (0.03, 2.24)

0.93 (0.85, 1.01) 0.98 (0.91, 1.05) 0.97 (0.83, 1.13)

1.10 (0.55, 2.21) 0.86 (0.49, 1.50) 1.48 (0.45, 4.91)
Ref. Ref. Ref.

0.87 (0.46, 1.65) 0.54 (0.26, 1.11) 1.16 (0.29, 4.66)
Ref. Ref. Ref.

1.24 (0.65, 2.33) 0.86 (0.49, 1.50) 1.13 (0.31, 3.46)
Ref. Ref. Ref.

0.99 (0.96, 1.02) 1.00 (0.97, 1.03) 1.00 (0.94, 1.06)

1.15(0.44, 2.97)
2.33 (0.83, 6.53)

1.28 (0.62, 2.66)
1.44 (0.77, 2.69)

1.15(0.23, 5.76)
2.66 (0.68, 10.34)

Education
<High school 1.38 (0.66, 2.86)
High school graduate 1.27 (0.69, 2.32)
>High school Ref.
Income
=100% FPL 0.77 (0.43, 1.39)
<100% FPL Ref.
Gender
Women 0.49 (0.27, 0.87)
Men Ref.
Nativity
Foreign-born 0.71 (0.30, 1.72)
U.S.-born Ref.

Ref. Ref. Ref.

2.46 (1.29, 4.66) 0.80 (0.42, 1.56) 0.77 (0.25, 2.41)
Ref. Ref. Ref.

1.61 (0.61, 4.26) 2.11(1.07, 4.19) 1.08 (0.30, 3.86)

Ref. Ref. Ref.
0.40 (0.17, 0.91) 0.24 (0.13, 0.45) 0.23 (0.06, 0.87)
Ref. Ref. Ref.

OR = odds ratio

Cl = confidence interval
Ref. = referent group

FPL = federal poverty level

DISCUSSION

We investigated the association between exposure
to social and occupational workplace hazards and
smoking in a multiethnic U.S. working-class popula-
tion. Exposure to racial discrimination was associated
with increased odds of smoking in our study. This
relationship continued to be significant among black
respondents, but became nonsignificant for all other
racial/ethnic groups in stratified multivariable analy-
ses. It makes sense that the association between racial
discrimination and smoking was more pronounced
among black participants given the role of racism as a
stressor throughout the history of this minority group.*
However, the results could also reflect the reduced
power to detect the association in stratified analyses. In
contrast, sexual harassment and workplace abuse were
not statistically significantly associated with smoking in

stratified or combined analyses. Also, there were no
significant differences in the association between these
exposures and smoking after stratifying the analyses by
gender, even though earlier analyses found a patterning
of sexual harassment by gender."* We did not find any
relationship between smoking and the occupational
hazards we examined.

Our findings have important implications for
research on smoking in working-class populations and
the elimination of disparities in smoking. We found an
association between racial discrimination and smoking,
which remained significant for black and also non-
native workers when the data were stratified. None of
the studies described previously, which examined the
relationship between racial discrimination and smok-
ing, reported any findings related to nativity.'”?

We did not find any relationship between the
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occupational hazards we examined and smoking. One
Japanese and two U.S. studies reported an association
between exposure to noise and smoking.*!' Two of
these studies reported a higher prevalence of smok-
ing with exposure to noise, which we also observed,
but these prior studies did not conduct multivariable
analyses of this relationship. Therefore, it is unclear
whether their results are consistent with ours.”!® The
other study found an association between smoking
and noise-induced hearing loss and did not explore
a direct multivariable relationship between smoking
and noise.!!

Limitations

A number of study limitations should be considered
when interpreting these results. The study’s cross-
sectional design limited the ability to make inferences
regarding causation. The study relied on self-report of
smoking status. We used CDC guidelines, which require
smokers to meet two criteria, to classify smokers. Also,
the study questionnaire included questions on several
different exposures and outcomes; therefore, we do not
expect that there was differential misclassification by
smoking status. Although we used validated measures
of exposures, exposure misclassification is still possible.
The study included an industrial hygiene walk-through
examination of occupational hazards, results of which
corresponded with reports by study participants of
exposure to occupational hazards. Other studies,
however, have shown that workers may sometimes
overreport exposure to ergonomic hazards,* and may
also both underreport and correctly report exposures
to other occupational hazards.*** Likewise, studies
on social hazards suggest that participants are more
likely to underreport these hazards.*** In this case,
misclassification would most likely lead to attenuation
of the relationship between exposure to hazards in the
workplace and smoking behaviors.

Our use of multiple imputation assumes missing
at random, but this assumption cannot be empiri-
cally tested.* Nevertheless, we have enough informa-
tion on important predictors of missingness and the
exposures, which we used to specify the imputation
model for multiple imputation. Finally, although the
study involved only unionized workers—who represent
12.4% of the U.S. working population**—the unions
provided reliable access to the workers and a safe set-
ting in which they could provide information about the
sensitive topics under study without fear of exposure
to or retribution from management.*’

It is also possible that our definition of exposure
diluted any relationship between exposure to occu-
pational hazards and smoking. Our classification

separated those with high exposures as exposed and
all others as unexposed to occupational hazards. We
chose this classification because about 85% of our study
participants reported at least one high exposure to
an occupational hazard.?® Having a high and limited
range of the exposure can, as argued by Rose, limit
the ability to find a relationship with the outcome even
when one is present.*

Our study indicated a lack of association between
sexual harassment and workplace abuse and smoking.
We were unable to compare our findings with other
reports due to the paucity of studies in the extant
literature examining the relationship between these
exposures and smoking. Our racial discrimination
measure had a time frame of “ever,” whereas the sexual
harassment and workplace abuse measures pertained
only to the last 12 months. It is possible that the time
frame we used for workplace abuse and sexual harass-
ment did not cover the association of these exposures,
if any, with smoking, as most people who smoke in the
U.S. initiate smoking before age 18.* A possibly more
relevant outcome would have been the likelihood of
quitting among those who smoked during the past year,
but we did not have data on this outcome.

Strengths

Despite these limitations, our study had several
strengths. To our knowledge, our study is the first
to examine both social and occupational workplace
hazards and their relationship to smoking in a work-
ing-class population. We used a multiracial/ethnic
working-class population, an understudied working
population whose exclusion from research studies is
well documented.”’! Use of this population allowed
us to examine potential effect modification by both
nativity and race. Also, our use of multiple imputation
methods minimized internal validity bias due to miss-
ing data because it allowed us to preserve information
from those with missing data who otherwise would have
been excluded in multivariable analyses.*

CONCLUSION

Although we did not find an association between occu-
pational hazards and smoking, we found a high burden
of exposure to occupational hazards in this popula-
tion. Addressing smoking in this group is particularly
relevant because workers are not only exposed to
respiratory hazards through cigarette smoking, but also
through exposure to occupational hazards. Thus, the
risk to the workers’ health from smoking is increased,
a situation termed “double jeopardy.”™ The workers in
our sample were exposed to high levels of both social
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and occupational workplace hazards.'**® Further explo-
ration of the relationship between exposure to social
and occupational workplace hazards and smoking will
require studies with bigger samples of workers with
wider distributions of exposure to hazards.
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