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Abstract

The present study examined the role of distress tolerance (DT) and race in relation to cigarette
smoking. For this study, between 2008 and 2010, 153 women (62.1% White, 37.9% African
American) from the Washington, DC metropolitan area completed a computerized behavioral DT
task and self-reported smoking history. Results suggest that low DT (OR = .23, p =.03) and the
interaction between DT and race (OR = 4.58, p = .05) were significantly related to greater odds of
being a smoker, such that African American women, but not White women, with low DT were at
increased risk for being a lifetime smoker.
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Cigarette smoking is the leading preventable cause of death and disability in the United
States (Centers for Disease Control and Prevention (CDC), 2011). Smokers are seven times
more likely than non-smokers to die of cancers of the lungs, nose, and throat (CDC, 2011;
Pichandi et al., 2011). Furthermore, female smokers may be more susceptible than male
smokers to the deleterious health effects of cigarette smoking, particularly lung cancer
(Rivera, 2009). Smoking-attributable lung cancer is the leading cause of cancer-related death
among women (United States Department of Health and Human Services [USDHHS], 2002)
and lung cancer kills more women annually than breast, ovarian, and uterine cancers
combined (Patel, 2005). In light of these health consequences, female smokers remain a
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critical group for continued research aimed at elucidation of the mechanisms underlying
risk.

In addition to the gender disparity in smoking-related public health cost, African Americans
experience a dis-proportionate amount of the smoking-related health burden, evidencing
higher rates of smoking-attributable lung cancer than Whites (Haiman et al., 2006). Taking
into consideration both gender and racial disparities, African American women may be a
particularly vulnerable group for smoking-related health problems (e.g., lung cancer). Thus,
it is important to identify potential risk factors associated with cigarette smoking in this
group in order to inform prevention and intervention efforts aimed at reducing these health
disparities. Distress tolerance (DT), which is currently conceptualized in the literature as an
individual’s behavioral tendency to persist in goal-directed behavior despite physical and/or
psychological distress (Brown, Lejuez, Kahler, Strong, & Zvolensky, 2005; Daughters et al.,
2005; Zvolensky, Vujanovic, Bernstein, & Leyro, 2010), has been consistently related to
cigarette smoking cessation (Abrantes et al., 2008; Brandon et al., 2003; Brown, Lejuez,
Kahler, & Strong, 2002; Brown et al., 2005; Brown et al., 2009; Quinn, Brandon, &
Copeland, 1996) and is a construct that may be useful for understanding smoking among
African American women. Across studies including both men and women, current smokers
evidence lower levels of behavioral DT than nonsmokers (Quinn et al., 1996), and
individuals with higher levels of nicotine dependence persist for a shorter period of time on
a behavioral DT task (Brandon et al., 2003). Further, following a period of abstinence,
individuals lower in perceived DT exhibit greater total puff volumes (an index of smoking
topography; Pomerleau & Pomerleau, 1987) for both nicotinized and denicotinized
cigarettes compared to individuals high in DT (Perkins, Karelitz, Giedgowd, Conklin, &
Sayette, 2010). Low behavioral DT is also consistently linked to poor smoking cessation
outcomes, predicting pre-smoking cessation treatment attrition (MacPherson, Stipelman,
Duplinsky, Brown, & Lejuez, 2008), earlier lapse to smoking after initiating a cessation
attempt (Brown et al., 2002), and heightened risk for negative affect-induced relapse
(Abrantes et al., 2008). Thus, across studies, DT is related to smoking status, smoking
reinforcement, and smoking cessation. Despite these clear relationships between DT and
multiple indices of cigarette smoking, the role of race has not yet been examined in the link
between DT and smoking among women.

Although not yet examined, there is rationale suggesting that lower DT may be particularly
relevant as a smoking-related vulnerability for African Americans. Specifically, poor health
behaviors, such as cigarette smoking, can be conceptualized as one strategy to cope with
distress that may function differently by race (Gerrard et al., 2012; Jackson & Knight, 2006;
Sinha, 2001). Jackson and colleagues (2010) examined the relationship between unhealthy
behaviors (e.g., cigarette/cigar smoking, alcohol use, frequency of eating balanced meals)
and major depression, a disorder they highlight as one consequence of chronic stress
coupled with limited distress coping strategies, among a sample of African American and
White respondents to the Americans’ Changing Lives study (House et al., 1994). Jackson
and colleagues (2010) found that among Whites, the relationship between stressors and
meeting criteria for major depression was strongest among those endorsing a greater
number of negative health behaviors. In contrast, among African Americans, the relationship
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between stressors and likelihood of meeting criteria for major depression was strongest
among those not engaging in unhealthy behaviors. Similar results have been reported by
Mezuk and colleagues (2010). Taken together, these results suggest that certain distress
coping strategies may differ by race and, further, these differences in DT may convey
additional risk for engaging in negative health behaviors such as cigarette smoking.
Considering that African Americans who were less likely to meet criteria for major
depression were more likely to engage in negative health behaviors, African Americans low
in DT who, in turn, use negative health behaviors to cope with distress, may be at greatest
risk for smoking-related consequences. Thus, the interaction of chronic stress and limited
distress coping skills may contribute to observed racial disparities in smoking-related health
problems. As such, African American women in particular may be at risk for engaging in
unhealthy behaviors such as cigarette smoking in order to cope with stressors, and DT may
be a useful factor for further investigating racial disparities in smoking-related health
consequences.

The aim of the present study was to examine the relationship between DT and cigarette
smoking, with a specific focus on the potential interaction between DT and race in
predicting cigarette smoking status among a sample of adult women residing in the
Washington, DC metropolitan area. In light of work suggesting that engagement in certain
negative health behaviors may be a distress management tool for African Americans, but not
for Whites (Jackson et al., 2010; Mezuk et al., 2010), we hypothesized that low levels of DT
would be related to smoking status for African American women, but not for White women.
In addition, in line with previous work in the smoking and substance use field, we focused
specifically on a widely used behavioral index of DT (Lejuez, Kahler, & Brown, 2003) as a
means of comparison to the extant literature.

METHODS

Participants

This study utilized data from the fourth wave of an ongoing longitudinal study of families
with an adolescent child (Cummings et al., 2013; MacPherson, Magidson, Reynolds, Kahler,
& Lejuez, 2010; Schmidt et al., 2010). The aim of the larger longitudinal study is to
investigate predictors of adolescent risk-taking behavior. The majority of the mother sample
(76.2%) was African American or White. As such, and with the aforementioned aims of the
present study in mind, African American and White mothers were the focus of the current
study. The fourth assessment wave was chosen because it was the first in which the
adolescents’ mothers completed a DT assessment. In this study, mothers of the adolescent
participants completed a battery of measures during their children’s assessment sessions.
The original parent sample included 162 White and African American mothers (61.7%
White, 38.3% African American). Of these 162 participants, DT and smoking history data
were available for 153 participants (62.1% White, 37.9% African American). The mean age
of the final 153 participants was 45.31 (SD = 6.0). Annual household income was collapsed
into quartiles and 22.2% of the sample reported income between $0 and $48,000, 23.5%
reported income between $48,001 and $85,000, 20.3% reported income between $85,001
and $120,000, and 34.0% reported income above $120,000. Regarding education, 1.3% of
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the sample completed some high school, 5.3% completed a high school degree or GED,
1.3% completed technical or trade school, 22.0% completed some college, 8.0% completed
an associate’s degree, 27.3% completed a 4-year degree, and 33.3% completed an advanced
degree. Participants were excluded due to missing smoking and/or DT data. Excluded
participants did not significantly differ from those included in the present analyses on
demographic factors (age, race, education, income, all p’s for x2 analyses >.05).

Permission to conduct research was obtained from the University of Maryland Institutional
Review Board. After providing informed consent, participants were escorted into a private
room at which time procedures were described and participants were informed that they
would be completing a number of self-report questionnaires and computerized tasks. After
description of procedures, participants filled out the self-report questionnaires and
completed the computerized DT task [a computerized version of the Paced Auditory Serial
Attention Task (PASAT-C; Lejuez et al., 2003)] on a laptop computer. The order of
computerized tasks was counterbalanced across participants. Sessions lasted approximately
1 hour.

Demographic information—Participants completed a basic demographics form for
personal information. The form included age, gender, race, and annual family income. Age
and income were coded continuously while race was coded categorically with White as the
reference group.

Distress tolerance—We used a modified, computerized version of the Paced Auditory
Serial Attention Task (PASAT-C; Lejuez et al., 2003) as a behavioral measure of DT. We
selected a behavioral measure of DT in order to evaluate DT in an ecologically valid manner
and limit social desirability bias (McHugh et al., 2011). In the PASATC, numbers are
sequentially presented on the screen and participants are instructed to add the currently
presented number to the previously presented number and to click on the correct answer on
the computer screen before the next number appears on the screen. The task consisted of
three difficulty levels. The first difficulty level lasted 3 minutes and began with a 5-second
latency between presented numbers. This levelwas titrated on the basis of skill such that
latency decreased by .5 seconds with each correct response and increased by .5 seconds with
each incorrect response. Level two lasted 3 minutes, with a constant latency set at 75% of
the level one average latency for the first 2 minutes and at 50% of the level one average
latency for the third minute. The final level was also set at 50% of the level one average
latency and lasted up to 7 minutes. Participants were informed that once the final level
began, they could terminate the task at any time by pressing a button on the provided
computer keyboard; however, they were instructed that the amount of money they would
earn at the end of the session depended upon task performance. Psychological DT was
measured as latency in seconds to task termination. Participants completed the 20-item
Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988) prior to
level one of the PASAT-C and following level two to determine if the task increased
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psychological distress. This scale included 10 positive (e.g., happy, excited) and 10 negative
(e.g., upset, distressed) adjectives rated on a 1 (not at all) to 5 (extremely) Likert scale.

Cigarette smoking history—~Participants were asked to self-report whether they smoked
at least 100 cigarettes in their entire lives. The primary dependent variable, lifetime cigarette
smoking, was coded categorically with nonsmoker defined as smoking less than 100
cigarettes lifetime and smoker defined as smoking 100 or more cigarettes lifetime, consistent
with accepted definitions of established smoking (CDC, 2002).

Data Analysis Plan

RESULTS

The proportion of participants who terminated the PASAT-C before the high difficulty level
time period expired was examined to determine whether to treat the DT variable
categorically or continuously. Given the distribution, DT was used as a dichotomous
variable; approximately half of the sample (49.7%, n = 76) quit the task before the full
duration of the final level (7 minutes), and were labeled as “low DT;” those who persisted
for the full duration of the final level of the task were labeled as “high DT,” consistent with
previous research (e.g., Brown et al., 2002; Gorka, Ali, & Daughters, 2011; Lejuez et al.,
2003).

Baseline demographic data (age, income, race), change in negative affect during the
PASAT-C, and task termination were first examined for associations with lifetime smoking
status. These variables were not significantly associated with lifetime smoking status and,
thus, were not included as covariates in subsequent regression analyses. Next, we examined
the bivariate relationship between the variables of interest (race, cigarette smoking, DT).
Hierarchical logistic regression analyses were then conducted to examine the potential
impact of race on the relationship between DT and smoking status (0 = nonsmoker, 1 =
smoker). For these analyses, DT was dummy-coded with high DT as the reference group
(i.e., coded 0) and low DT coded as 1. Race was coded with Whites as the reference group
(i.e., coded as 0). The interaction between DT and race was included in the final regression
step.

In order to further explore the potential interaction, follow-up analyses were conducted by
completing two separate logistic regressions. In the first logistic regression, we examined
the impact of DT on cigarette smoking separately in African Americans and Whites. In the
second logistic regression, we examined the impact of race on cigarette smoking separately
in High and Low DT individuals.

Descriptive Data

Distress Tolerance—Individuals persisted on the PASAT-C for an average of 270.1
seconds (SD = 175.7, Skewness = —.53). Paired t tests indicated a significant increase in
self-reported negative affect from pre- to posttask (p < .001), suggesting that the task was
psychologically stressful. A one-way ANOVA comparing change in negative affect from
pre- to posttask in those who quit vs. those who did not quit revealed no significant
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differences between groups, F (1, 152) = .20, p = .66, suggesting that the task was equally
stressful for both groups.

Cigarette Smoking—The prevalence of current smoking in our sample was relatively
low, with 11.9% of the sample reporting cigarette smoking during the last 30 days (n =18,
38.9% African American) and 7.3% reporting past month daily smoking (n =11, 45.5%
African American)l. Due to low rates of current smoking in our sample, we used a lifetime
smoking variable to increase our statistical power. Sixty-eight percent (n = 104) of
participants reported smoking less than 100 cigarettes during their lifetime (classified as
“non-smokers”), while 32.0% (n = 49) reported smoking 100 or more cigarettes during their
lifetime (classified as “smokers”).

Bivariate Correlations—We examined the bivariate correlations between our variables
of interest (race, cigarette smoking, DT) to further understand the nature of our data. All
bivariate correlations were nonsignificant (all p’s > .20).

Distress Tolerance and Cigarette Smoking

To determine the unique correlates of lifetime smoking status, we conducted a logistic
regression with two smoking categories, (1) nonsmoker and (2) lifetime smoker. Race and
DT were entered in the first step of the regression and the interaction between race and DT
was entered in the final step of the regression (Table 1). The second step of the model
indicated a significant improvement in fit, Ay? (df = 1) = 4.0, p = .05. In this final model,
low DT (OR = .23, 95% CI = .07-.84, p = .03) significantly predicted smoking status. The
interaction between DT and race (OR = 4.58, 95% CI =.99-21.33, p = .052) yielded a trend
toward significance (Figure 1).

Although the significance for the interaction did not quite meet the p < .05 threshold, given
the reasonably robust odds ratio and because this is a new line of research, we used logistic
regression analyses to further probe the interaction between DT and race. First, analysis of
the sample of African American mothers showed that high DT was associated with
significantly decreased odds of being a lifetime smoker (OR = .23, 95% Cl = .07-.84,p=.
03); among White mothers, this association was not significant (OR = 1.07, 95% CI = .45-
2.54, p = .88). Second, within the high DT group, race was not significantly related to
smoking status, F(1, 75) = 2.83, p = .10. The same was true within the low DT group such
that race was not significantly related to smoking status, F(1, 74) = 1.12, p = .29 (Figure 1).
For proportion of lifetime smokers and nonsmokers in each DT % race group, see Table 2.

DISCUSSION

Research on mechanisms of cigarette smoking has supported the role of DT in relation to
smoking status (e.g., Brandon et al., 2003; Brown et al., 2002; Quinn et al., 1996) and
smoking cessation outcomes (e.g., Abrantes et al., 2008; Brown et al., 2009; MacPherson et

1of the full sample, current (past 30 days) cigarette smoking information was available for 151 participants. 7.3% (n = 11, 45.5%
African American) of the sample reported smoking daily during the last month. Of participants reporting smoking during the last 30
days, cigarettes per smoking day (CPSD) data were available for 17 of the 18 participants. Of these individuals, average CPSD was
7.8 £5.1 [White CPSD M(SD) = 8.7 + 5.8; African American CPSD M(SD) = 6.6 + 3.9].
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al., 2008). Cigarette smoking can be conceptualized as a distress management tool, and there
is some evidence that race plays a role in the relationship between emotional distress and
engagement in negative health behaviors (Jackson & Knight, 2006). Less is known,
however, about the specific relationship between race, DT, and smoking. To this end, the
present study aimed to fill this gap in the literature by examining the role of race in the link
between DT and cigarette smoking history in a sample of adult women. A better
understanding of individual differences in risk factors for cigarette smoking is of heightened
importance for groups who may experience a disproportionate smoking-related health
burden, such as African American women.

Results from the present study suggest a differential relationship between cigarette smoking
and DT when comparing African American and White women, such that low DT among
African American women, but not White women, is associated with significantly greater
odds of lifetime cigarette smoking. These findings add further support to recent work
suggesting that negative health behaviors may serve a distress management function for
some individuals, and that engagement in certain negative health behaviors may by related,
in part, to race (Jackson et al., 2010; Mezuk et al., 2010). While previous literature has
suggested that low DT is a general risk factor for cigarette smoking (Quinn et al., 1996),
these findings suggest a unique interaction between race, smoking, and DT. Although we
were unable to examine mechanisms of this relationship in the present study, previous
research suggests that racial differences in distress management may be due, in part, to
environmental differences between individuals of different racial backgrounds such as
inequalities in employment, educational opportunities, income, access to health care, and
access to formal education (Mezuk et al., 2010; Richardson & Norris, 2010; Williams,
Mohammed, Leavell, & Collins, 2010). Elucidating this underlying relationship between
race, DT, and cigarette smoking is important for the development or refinement of targeted
smoking cessation treatments, as well as for prevention efforts.

There were several limitations to the present study. First, smoking status was defined
according to lifetime smoking history, as rates of current cigarette smoking in our sample
were relatively low. While our classification of lifetime smoking status is consistent with
accepted definitions (CDC, 2002), a concern remains that we did not examine current
smoking, and that we did not capture severity of nicotine dependence in our assessment and,
as such, generalizability of the findings may be limited. However, despite low rates of
current cigarette smoking, the expected relationship between low DT and cigarette smoking
was supported. A second limitation is that we used a lifetime measure of cigarette smoking
and a current behavioral indicator of DT. Previous literature suggests that DT is a relatively
stable and trait-like “higher-order construct” (Simons & Gaher, 2005). Considering the
stability of DT, our results can be interpreted such that low DT may represent a general risk
factor for cigarette smoking among African American women across the lifespan; however,
this should be empirically examined. Along these lines, we cannot eliminate the possibility
that cigarette smoking may contribute to lower DT. A third limitation of the present study
was that we were unable to probe differences in environmental stressors that have been
previously suggested to be at the core of racial differences in mental and physical health
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(Jackson et al., 2010). Future studies should include measures of health disparities and other
educational and economic factors that have been implicated in understanding patterns of
negative health behaviors between racial groups (Margerison-Zilko & Cubbin, 2013).
Finally, the confidence interval around our statistical interaction term was quite wide, and
therefore this result should be interpreted cautiously. This wide confidence interval is likely
due to low expected cell counts for prediction of lifetime smoker group membership (see
Table 2). Follow-up study with a larger sample will allow for more confident conclusions to
be drawn regarding the strength of this association.

CONCLUSIONS

With these limitations in mind, this study implicates the interaction between race and DT in
its association with cigarette smoking and, to our knowledge, is the first study to examine
this unique relationship. Results of the study have several implications for understanding the
role of DT in cigarette smoking. Findings provide support for existing theories of racial/
ethnic differences in negative health behaviors as a function of distress management
strategies (e.g., Braveman et al., 2010; Jackson et al., 2010; Mezuk et al., 2010), and this
differential association between emotional distress and negative health behaviors is an
important public health concern. As the underlying mechanisms for smoking behaviors are
better understood, assessments and interventions can be individually tailored to maximize
prevention efforts and treatment success. For example, targeted interventions that emphasize
healthy distress management techniques could be added to existing smoking prevention or
cessation interventions, and one such treatment has already shown promise (Brown et al.,
2008). Identification of those individuals most at risk for low DT could inform allocation of
education and smoking prevention efforts, such that strategies that seek to influence cultural
or social norms for stress management behaviors may be developed for these at-risk
populations.
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GLOSSARY
Distress Tolerance An individual’s behavioral tendency to persist in a goal-directed
(DT) behavior despite physical and/or psychological distress.
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FIGURE 1.
The interaction between DT and ethnicity for predicting lifetime smoking status. (a)Within

African Americans, low DT is significantly related to smoking status (OR = .23, 95% CI =.
07-.84, p = .03). (b) Within Whites, there is no significant relationship between DT and
smoking status (OR = 1.07, 95% CI = .45-2.54, p = .88). (c) Among individuals high in DT,
race does not significantly predict smoking status [F(1, 75) = 2.83, p =.10)]. (d) Among
individuals low in DT, race does not significantly predict smoking status [F(1, 74) = 1.12, p
=.29].
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TABLE 2

Proportion of lifetime smokers and nonsmokers in each DT x Race group

Low DT (n=76) High DT (n=77)

White (n = 95) Lifetime smoker (n = 31) 31.81% (n=14) 33.33% (n=17)
Lifetime nonsmoker (n=64)  68.18% (n = 30) 66.67% (n=34)
African American (n=58)  Lifetime smoker (n = 18) 43.75% (n=14) 15.38% (n=4)

Lifetime nonsmoker (n=40)  56.25% (n = 18) 84.62% (n=22)

Percentages represent the proportion of participants within each racial/DT/smoking group. For example, 31.81% of low DT Whites in the sample
were lifetime smokers.
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