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Abstract
The purpose of the present study was to describe the prevalence, patterns, and predictors of co-
occurring modifiable cancer risk factors among African Americans seeking smoking cessation
treatment, and to evaluate previously hypothesized models of the relationship between
socioeconomic status and health behavior. Overweight/obesity, at-risk alcohol consumption, and
insufficient physical activity were measured in 399 African American smokers. Analyses indicated
that 92.8% of participants had at least one cancer risk factor in addition to smoking. Univariate ordinal
logistic regression analyses revealed that female gender, unemployment, lower positive affect and
greater negative affect were associated with having a greater number of cancer risk factors.
Multivariate analyses yielded similar findings. A structural equation modeling approach indicated
that stress/negative affect may function as one pathway linking socioeconomic status and modifiable
cancer risk factors among African American smokers, and that gender has a direct effect on
modifiable cancer risk factors. Thus, risk patterns identified within each gender group may guide the
development of multiple risk factor interventions for African American smokers. Stress and negative
affect may be an important treatment target within behavioral interventions for African American
smokers of low socioeconomic status.
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Introduction
Lung cancer is the leading cause of cancer death in the United States, and the development of
almost 90% of lung cancer cases is attributable to tobacco smoking.1 African Americans (AA)
have the highest lung cancer incidence and mortality rates when compared to other racial/ethnic
groups,2-4 despite reporting lower daily smoking rates and a later onset of smoking.3
Fernander et al.5 recently proposed a biopsychosocial model in which racial/ethnic differences
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in psychosocial factors, environmental variables, and the prevalence of modifiable risk factors
are hypothesized to contribute to tobacco-related health disparities. Modifiable risk factors
including poor nutrition/obesity, insufficient physical activity, and alcohol consumption have
each been independently linked with cancer risk and/or mortality,6-8 and may confer additional
risk in combination with smoking.9-10 While previous studies have indicated that smoking
may be associated with having additional modifiable risk factors in primarily Caucasian
samples,11-14 less is known about the patterns of modifiable cancer risk factors among AA
smokers. Further, the influences of gender, socioeconomic status (SES), and psychosocial
factors on the co-occurrence of modifiable risk factors in AAs remain to be explored.
Information gained from studies of modifiable risk factors in AA smokers may be utilized to
develop effective interventions aimed at attenuating cancer health disparities.

Preliminary evidence suggests that AA race/ethnicity may be associated with a higher
prevalence of co-occurring modifiable risk factors. Specifically, two studies have indicated
that AAs may have a greater number of risk factors than other racial/ethnic groups including
Caucasians, Asians/Pacific Islanders, and Mexican Americans.15-16 Further, Murtaugh et al.
17 reported that the majority of AA men and women who either smoked or were obese had at
least one additional modifiable risk factor. However, the patterns and predictors of modifiable
cancer risk factors remain to be identified among AAs who smoke and are at greater risk for
the development of tobacco-related cancers and other diseases.

Gender is likely to influence the co-occurrence of certain modifiable cancer risk factors among
AA smokers. Specifically, AA females have higher rates of obesity and insufficient physical
activity (PA) than males,18-20 whereas hazardous drinking is more common among AA males.
18 Thus, it is plausible that AA female smokers may have a greater number of co-occurring
cancer risk factors when obesity, insufficient PA, and hazardous alcohol consumption are
measured. It is notable that overweight/obesity and insufficient PA contribute to over four
times as many deaths as alcohol consumption in the United States,21 suggesting that AA female
smokers with co-occurring risk factors may be at high risk for serious health consequences.

Low SES is also associated with behavioral risk factors and negative health outcomes.
Specifically, low SES has been linked with cancer development and mortality22-23 in addition
to all-cause mortality.24 Low SES is associated with poorer perceived health and physical
functioning,25-26 and low SES in childhood predicts the presence of modifiable risk factors
in adulthood.27 Further, modifiable risk factors, including insufficient PA, hazardous alcohol
consumption, tobacco use, and overweight/obesity, are more prevalent among adults of low
SES.26,28 Notably, AA race/ethnicity and female gender are each associated with lower SES
in the United States.29 Although SES is cross-sectionally and prospectively linked with health
behaviors and outcomes, the pathways through which SES influences health behaviors and
outcomes remain to be fully elucidated.

Researchers have hypothesized several pathways by which SES might influence disease
development.30-31 Adler and Ostrove30 suggested that SES may influence health behavior
and disease development through its influence on affect and cognition, the availability of
environmental resources, exposure to carcinogens and pathogens, the physiological stress
response, and the performance of health behaviors. In this model, one specific pathway between
SES and health behaviors is through affect and cognition. Gallo and Matthews31 later
hypothesized a similar pathway between SES and health behaviors that includes stress in
addition to affect and cognition. In each of these models, low SES is associated with chronic
stress and negative affect, which in turn negatively influence health behavior and increase the
risk for disease.
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There is some evidence that negative affect might function as one pathway between SES, health
behaviors, and health outcomes. AAs and individuals of low SES report a greater number of
stressful events than individuals who are Caucasian and/or of higher SES.32 Persistent
economic hardship is associated with higher levels of depression,33 and lower SES is
associated with depression among AAs specifically.34 Some research has indicated that
negative affect may be associated with cancer risk, progression, and mortality due to stress-
related dysregulation of Hypothalamic-Pituitary-Adrenal functioning and suppression of the
immune system.35 Negative affect is also associated with behavioral factors that negatively
influence cancer risk, such as non-adherence to medical recommendations,35 tobacco
smoking,36-37 obesity,38 alcohol use disorders,39 and insufficient PA.40 Taken together,
findings suggest that low SES may influence health behavior, at least in part, through its impact
on negative affect and stress.

The purpose of present study was to identify the prevalence, patterns, and predictors of the co-
occurrence of three modifiable cancer risk factors (i.e., overweight/obesity, insufficient PA,
at-risk alcohol consumption) among treatment-seeking AA smokers, as these factors may
contribute to disparities in the development of lung cancer and other tobacco-related diseases.
5 In addition, demographic, socioeconomic, and psychosocial characteristics were examined
as predictors of the co-occurrence of cancer risk factors. Finally, previously hypothesized
models of the relationships among SES, affect, and the co-occurrence of modifiable cancer
risk factors were evaluated.

Materials and Methods
Data for the current study were collected as part of a randomized clinical trial designed to
determine the efficacy of a smoking cessation treatment that utilized palmtop computers and
was targeted specifically at AA smokers. Participants were randomly assigned to either a
standard smoking cessation treatment that included the nicotine patch, culturally sensitive self-
help materials, and individual counseling, or the standard treatment in combination with
treatment delivered via palmtop computer (Hewlett Packard iPAQ 1935 Pocket PC). All data
used in the present study were collected prior to smoking cessation and treatment initiation.

Participants
Individuals were eligible to participate if they were AA, had been smoking five or more
cigarettes per day for at least 12 months, had an expired carbon monoxide level of ≥ eight parts
per million, planned to quit smoking within the next two weeks, possessed a functioning home
telephone number, had a permanent home address, and were able to understand English at a
sixth grade literacy level. Individuals were excluded from the study if they reported regular
use of tobacco products other than cigarettes, were using pharmacological smoking cessation
treatments other than the nicotine patches supplied by the study, reported that the nicotine patch
was medically contraindicated, or were pregnant or lactating. Participant flow through the
screening and enrollment process is depicted in Figure 1.

Measures
The Demographic Information Questionnaire is a self-report measure of demographic
characteristics including age, gender, employment, education, and marital status.

The Tobacco History Questionnaire is a self-report measure of smoking characteristics, such
as the number of years smoking and daily smoking rate. Participants who smoked < 20
cigarettes per day were considered light/moderate smokers and those who smoked ≥ 20
cigarettes per day were considered heavy smokers.
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The Heaviness of Smoking Index (HSI) is a self-report measure that assesses level of nicotine
dependence.41 The measure is calculated based on two items: 1) Self-reported cigarettes
smoked per day, and 2) self-reported time until first cigarette of the day. Scores range from
zero to six, with higher scores indicating greater dependence.

Overweight/Obesity Status was determined based on height and weight measurements, which
were converted to body mass index (BMI; kg/m2). Participants with a BMI ≥ 25 were
considered overweight/obese.

The International Physical Activity Questionnaire - Short Format (IPAQ) is a self-report
questionnaire used to measure the amount of time spent in moderate activity, vigorous activity,
and walking during the past seven days.42 Weekly minutes spent engaging in each type of
activity were multiplied by the corresponding metabolic equivalent (MET) value, and MET
minutes were summed to arrive at the total weekly MET minutes spent in PA. PA categories
(low, moderate, high) were assigned based on total weekly MET minutes, the number of days
per week engaged in PA, and the amount of time spent in each type of PA (see Guidelines for
data processing and analysis of the IPAQ, 2005).43 Individuals were considered insufficiently
active if they were categorized as having low activity during the previous week. The IPAQ
short format has demonstrated good test-retest reliability (pooled Spearman reliability
coefficient = .75), and reliability estimates have not been found to differ substantially whether
the “last seven days” or the “usual week” were used as the reference period.42

The Patient Health Questionnaire (PHQ) - Alcohol Abuse/Dependence Scale is a self-report
questionnaire used to indicate probable abuse or dependence on alcohol.44 The first item
assesses current alcohol consumption, and any positive response on the subsequent items
suggests probable alcohol abuse or dependence.

The Alcohol Quantity and Frequency Questionnaire is a self-report measure of average alcohol
consumption on each day of the week over the last 30 days.45 Average daily alcohol
consumption was summed to determine average weekly alcohol consumption. In addition, the
measure assesses the number of binge drinking episodes (i.e., five or more drinks on one
occasion) during the past three months.

At-Risk Drinking46 was confirmed if any of the following criteria were met: 1) participant was
male and consumed an average of > 14 drinks per week, 2) participant was female and
consumed an average of > seven drinks per week, 3) any individual who consumed ≥ five
drinks on at least one occasion during the previous three months, or 4) any participant with
probable alcohol abuse or dependence as indicated by the PHQ Alcohol Abuse/Dependence
Scale.

The Total Number of Risk Factors was determined by summing the number of modifiable risk
factors for which the specified criteria were met (i.e., overweight/obesity, insufficient physical
activity, at-risk drinking in addition to smoking). Scores ranged from one to four risk factors.
Participants who reported smoking as their sole risk factor were categorized as having one risk
factor, while participants with all three risk factors in addition to smoking were categorized as
having four risk factors.

The Patient Health Questionnaire (PHQ) - Major Depressive Disorder (MDD) is a self-report
questionnaire used to indicate probable MDD.44 Responses on the questionnaire indicate a
probable diagnosis of MDD when a participant 1) endorses little interest or pleasure in doing
things on more than half the days during the past two weeks, and/or reports feeling down,
depressed, or hopeless on more than half the days during the past two weeks, and 2) endorses
five or more symptoms of MDD that were experienced on more than half the days during the
past two weeks.
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The Center for Epidemiological Studies Depression (CES-D) questionnaire was administered
to measure depressive symptomatology.47 Scores of ≥ 16 indicate clinically significant
distress.

The Positive and Negative Affect Schedule (PANAS) is a self-report measure on which
participants rate the degree to which each of 20 adjectives reflects their mood during the past
seven days.48 The measure utilizes a likert scale ranging from 1 (very slightly or not at all) to
5 (extremely), and is comprised of separate positive affect and negative affect subscales.

The Perceived Stress Scale - Short Version (PSS) is a self-rating scale of perceived stress level
during the past week.49 Scores range from 0 to 16, with higher scores indicating higher
perceived stress.

Procedure
The present study was approved by the Institutional Review Board of the University of Texas
M. D. Anderson Cancer Center. Informed consent was obtained from all participants. All
questionnaire and anthropometric data were collected prior to the quit date and treatment
initiation of the larger smoking cessation study.

Analytic Plan
The present study focused on three modifiable disease risk factors (i.e., overweight/obesity,
insufficient PA, and at-risk drinking) in addition to cigarette smoking. Each risk of the
behavioral outcomes was dichotomized in order to reflect the cutpoint typically used to indicate
when a behavior may warrant intervention (e.g., normal weight vs. overweight/obesity). This
approach was believed to have greater clinical relevance, as individuals with clearly defined
modifiable risk factors may be identified and targeted within treatment interventions. In
addition, dichotomous outcomes allow for a description of the prevalence of each modifiable
risk factor and may be summed to determine the prevalence of multiple risk factors.

Descriptive statistics were utilized to determine the prevalence of each risk factor, and to
identify the frequencies of all combinations of risk factors. Ordinal logistic regression (OLR)
analysis was utilized to identify characteristics that were associated with engaging in one, two,
three, or all four of the measured cancer risk factors. OLR analysis was selected because of the
ordered and categorical nature of the dependent variable.50 Demographic and socioeconomic
variables including age, gender, education, employment status, marital status, and smoking
level were tested as predictors of the total number of modifiable cancer risk factors, as were
psychosocial variables including depression, perceived stress, negative affect, and positive
affect. All predictor variables were tested for significance as univariate predictors of the total
number of cancer risk factors, and each variable was additionally tested in separate multivariate
models that included age, gender, education, employment status, marital status, and smoking
level. All two-way interactions between predictor variables were subsequently tested. Finally,
a structural equation model was tested using structural equation modeling software (Mplus
Version 5.1).

Results
Participant Characteristics

A total of 399 AA smokers participated in the study, and 50.9% were female. Heavy smokers
in the sample (58.8%) reported smoking an average of 27.23 (±11.70) cigarettes per day, while
light/moderate smokers (41.2%) reported smoking an average of 11.05 (±3.22) cigarettes per
day. Participants differed by gender on a variety of characteristics including weight status, PA,
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alcohol consumption, and the prevalence of probable MDD. See Table 1 for participant
characteristics overall and by gender.

Risk Factor Prevalence
The mean number of modifiable cancer risk factors, including smoking, reported by
participants was 2.51 (±.73). The total number of risk factors differed significantly by gender,
F(1, 361) = 5.51, p = .02, such that females had more risk factors than males (2.60 vs. 2.42).
Only 7.2% of participants reported smoking as their sole risk factor, while 6.9% reported all
four risk factors. The distribution of the total number of risk factors differed significantly by
gender, χ2(3) = 8.98, p = .03. Males were more likely than females to have only one risk factor,
while females were more likely than males to have all four risk factors. See Figure 2 for the
distribution of risk factors for the entire sample and by gender. The most prevalent
combinations of risk factors among all participants were smoking and overweight/obesity
(24.2%); smoking, overweight/obesity, and at-risk drinking (24.2%); smoking, overweight/
obesity, and insufficient PA (13.8%); and smoking and at-risk drinking (13.5%). Smoking,
overweight/obesity, and at-risk drinking was the most prevalent combination of behavioral risk
factors among males (27.5%), while smoking and overweight/obesity was the most prevalent
combination among females (27.6%).

Univariate Analyses
Univariate OLR analysis revealed that gender was a significant predictor of the total number
of modifiable cancer risk factors, χ2(1) = 4.04, p = .04. Specifically, male gender was associated
with having fewer risk factors relative to females (see Table 2). Employment status was also
significantly associated with the total number of cancer risk factors, χ2(1) = 4.39, p = .04, such
that individuals who were unemployed had a greater number of risk factors relative to
individuals who were employed. All measures of negative affect including the PHQ MDD,
χ2(1) = 6.89, p < .01; CES-D, χ2(1) = 8.14, p < .01; PSS, χ2(1) = 10.56, p < .01; and PANAS
negative affect, χ2(1) = 8.91, p < .01, were significantly associated with the total number of
cancer risk factors, such that greater negative affect was associated with having a greater
number of risk factors. Conversely, greater positive affect on the PANAS positive affect scale
was associated with having fewer risk factors, χ2(1) = 8.69, p < .01. Smoking level approached
significance as a univariate predictor variable, χ2(1) = 3.40, p = .07, such that light to moderate
smokers (< 20 cigarettes per day) had a greater number of risk factors relative to heavier
smokers (≥ 20 cigarettes per day). Age, education, and marital status were not significantly
associated with the total number of risk factors in the univariate analyses.

Multivariate Analyses
Multivariate models were tested with age, gender, education, employment status, marital status,
and smoking level included in all analyses. Results indicated that gender remained a significant
predictor of the total number of modifiable cancer risk factors, χ2(1) = 4.24, p = .04, such that
male gender was associated with having fewer risk factors relative to individuals of female
gender (see Table 2). All measures of negative affect including PHQ MDD, χ2(1) = 5.48, p = .
02; CES-D, χ2(1) = 7.18, p < .01; PSS, χ2(1) = 8.95, p < .01; and PANAS negative affect,
χ2(1) = 8.60, p < .01, remained significantly associated with the total number of risk factors,
such that greater negative affect was associated with having more risk factors. Conversely,
greater positive affect, as measured by the PANAS positive affect scale, was associated with
having fewer risk factors, χ2(1) = 6.97, p < .01. Employment status approached significance
as a predictor variable, χ2(1) = 3.13, p = .08, such that individuals who were unemployed had
a greater number of risk factors than employed participants. Smoking level also approached
significance as a predictor variable, χ2(1) = 3.18, p = .07, such that light to moderate smokers
(< 20 cigarettes per day) had a greater number of risk factors relative to individuals who were
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heavy smokers (≥ 20 cigarettes per day). Age, education, and marital status were not
significantly associated with the total number of cancer risk factors in the multivariate analyses.
All two-way interactions were tested. However, few interactions were significant and no clear
patterns among the significant interactions were observed. Therefore, these data will not be
presented.

Structural Equation Modeling
A structural equation model was developed and tested in order to gain a better understanding
of the interrelationships among key variables theorized to influence the likelihood of having
co-occurring modifiable cancer risk factors. The first step in the process was to include all five
variables related to affect (i.e., CES-D, PHQ MDD, PSS, PANAS negative affect, PANAS
positive affect) as indicators of a latent construct. PANAS positive affect was ultimately
removed from the model because it differed conceptually from the other indicators, and
removing this indicator produced a model that was a better fit for the data. Multiple measures
of negative and depressive affect were included a part of the latent variable in order to reduce
the influence of measurement error, thus providing a stronger index of negative affect.51
Although all variables which comprise the negative affect latent variable are correlated, the
magnitudes of the correlations do not suggest collinearity (i.e., ≥ .85).51-52 CES-D scores
were significantly correlated with PANAS negative affect, r = .83, p = <.001, PSS, r = .71, p
= <.001, and PHQ MDD scores, r = .55, p = <.001. PANAS negative affect scores were
significantly correlated with scores on the PSS, r = .69, p = <.001, and PHQ MDD, r = .48,
p = <.001, and PSS scores were significantly correlated with PHQ MDD scores, r = .44, p =
<.001.

An initial model was developed in which gender, employment status, education, negative
affect, positive affect, and the total number of risk factors were included. These particular
variables were included in the model because they were either indicators of SES or significant
predictors of the total number of cancer risk factors in the OLR analyses. Positive affect was
subsequently removed because it was not significantly related to the total number of risk factors
in the model. A pathway between gender and negative affect was initially included, but was
ultimately removed because it was not significant. The inclusion of age, marital status, and
smoking level did not improve the fit of the initial model; therefore these variables were not
included in the final model. Variables included in the final model were gender, employment
status, education, negative affect (latent variable), and the total number of cancer risk factors.
PHQ MDD, an indicator of negative affect, was treated as a nominal variable, and the total
number of risk factors was treated as an ordered categorical variable in the analyses, while all
remaining variables were treated as continuous.

Maximum likelihood estimation for the final model yielded the following model fit values:
χ2(17) = 38.445, p = .002; Root mean square error of approximation (RMSEA) = .056 (90%
confidence interval: .033, .08); Comparative fit index (CFI) = .977; Tucker-Lewis index (TLI)
= .966; and Standardized Root Mean Square Residual (SRMR) = .033. Overall, the model is
a good fit for the data based on currently accepted model fit guidelines.51, 53 All paths in the
final model are statistically significant at p < .001, with the exception of the path between
gender and the total number of risk factors, p = .026. The standardized indirect effect of
employment on the total number of cancer risk factors was -.037, p = .009, and the standardized
indirect effect of education on the total number of cancer risk factors was -.046, p = .004. The
final model including the standardized estimates of path coefficients is depicted in Figure 3.

Discussion
The present study generated several major findings. First, co-occurring modifiable cancer risk
factors, especially overweight/obesity and at-risk drinking, are common among AAs seeking
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smoking cessation treatment. Only 7.2% of AA participants in the current study reported
smoking as their sole risk factor, while 92.8% of the participants reported at least one
modifiable cancer risk factor in addition to smoking. Second, AA females had a greater number
of risk factors and exhibited different patterns of co-occurring risk factors than AA males.
Third, greater negative affect was associated with having a greater number of risk factors, while
positive affect was associated with having fewer risk factors. Finally, the findings of this study
suggest that negative affect functions as one pathway linking SES and modifiable cancer risk
factors among treatment-seeking AA smokers, which is consistent with current conceptual
models.30-31

The results of this study indicate that those who are unemployed and/or have less education
experience greater negative affect, which is in turn associated with having a greater number of
modifiable cancer risk factors. Low SES is often associated with limited access to resources
in combination with a greater frequency and severity of stressors, which consequently leads to
higher levels of negative affect.32-34 Unfortunately, negative affect is associated with a variety
of behaviors that are known to negatively influence health.35-40 This study provides support
for the role of negative affect as described in the models developed by Adler and Ostrov30 and
Gallo and Matthews,31 and contributes to an explanation of current health disparities among
AAs and individuals of low SES. Few studies have focused on identifying the patterns of
modifiable risk behaviors among AA smokers or the pathways linking SES and health behavior.
Thus, the present study contributes to our understanding of potential influences on co-occurring
modifiable cancer risk factors in AA smokers.

The patterns and prevalence of co-occurring cancer risk factors differed by gender. As
expected, AA females had the highest rates of overweight/obesity and insufficient PA, while
males had the highest rates of at-risk drinking. Additionally, a higher proportion of females
than males had four concurrent cancer risk factors, while a greater number of males than
females endorsed smoking as their sole risk factor. The most frequent combination of risk
factors among females was smoking and overweight/obesity, while males were most likely to
report concurrent smoking, overweight/obesity, and at-risk drinking. Although findings
indicate that gender groups vary in the prevalence of cancer risk factors, overweight/obesity,
at-risk drinking, and insufficient PA were common risk factors among smokers of each gender
group.

Other predictors of the total number of cancer risk factors included employment status, negative
affect, and positive affect. Age, education, marital status, and smoking level were not
significant predictors. Although unemployment was associated with having a greater number
of co-occurring risk factors in the univariate analyses, this relationship only approached
significance in the multivariate analyses. Negative affect, measured in a variety of ways, was
associated with having a greater number of co-occurring cancer risk factors, while positive
affect was associated with having fewer risk factors in both the univariate and multivariate
analyses.

Several strengths and limitations of the findings should be noted. The entirely AA sample
provided an opportunity to obtain valuable information about the health behaviors of treatment-
seeking AA smokers. However, the proposed model of SES and health behavior included only
one pathway (i.e., negative affect) by which these variables were connected. Future research
should focus on developing more comprehensive models that take into consideration other
factors which are known to influence health behavior and disease risk, such as the neighborhood
environment, access to health care, and biological variables. In addition, AA smokers who
participated in the current study tended to be heavy smokers of low SES, and all were seeking
smoking cessation treatment. As a result, they may differ from both the general population of
AAs, as well as the AA population, with respect to the prevalence and type of modifiable risk
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factors. Compared with findings from nationally representative samples of AA smokers, AA
smokers in the present study were more likely to be female, heavy smokers, unemployed, and
of single marital status.54-55 Nevertheless, recent research has indicated that the characteristics
of smokers who participate in smoking cessation treatment trials do not differ in a clinically
meaningful way from the characteristics of smokers who do not participate.56 Another possible
limitation is that participants may have underestimated their alcohol consumption due to poor
recall or social desirability, although research indicates that self-reports of alcohol consumption
are generally accurate.45 Finally, recent evidence suggests that the IPAQ may overestimate
PA levels.57 It is also possible that self-reported physical activity levels during the past seven
days did not accurately reflect the typical physical activity levels of some participants.
Therefore, findings related to PA in the present study should be interpreted cautiously until
they are replicated with additional PA measures.

The results of the current study highlight the role of education, employment, and negative affect
in the co-occurrence of risk factors, and illustrate the need for interventions at multiple levels
that target co-occurring cancer risk factors in AA smokers. For example, broad policy changes
that impact employment and education could have downstream effects on cancer risk
behaviors. Programs that increase the quality and quantity of education, as well as programs
that reduce unemployment (e.g., job training) among individuals of low SES may increase
access to higher paying employment of greater quality. This, in turn, may influence many other
aspects of individuals’ lives (e.g., ability to afford residence in a safe neighborhood).
Community-level interventions may influence health behavior by reducing or eliminating
alcohol and tobacco advertising and increasing neighborhood walkability. The model tested in
the current study suggests that one pathway through which these programs might influence
cancer risk factors is their influence on reducing negative affect. Thus, individual-level
interventions might target negative affect directly in order to facilitate change in cancer risk
behaviors. Numerous other strategies for improving health that address poverty, education and
job training, the availability of public transportation and housing, and the affordability and
accessibility of healthy foods have been discussed in detail elsewhere.58

The findings also suggest that multiple risk factor interventions may be warranted among
individuals who are seeking smoking cessation treatment. AA women, in particular, may
benefit from smoking cessation interventions that address overweight/obesity and insufficient
PA, whereas AA men may benefit from additional treatment that specifically targets at-risk
drinking. The findings of the present study suggest that it may be beneficial to include
adjunctive treatments for depression and negative affect, as well as coping skills training within
existing smoking cessation interventions for those who are experiencing chronic stress related
to low SES. The attenuation of negative affect may particularly important for individuals of
low SES with multiple modifiable risk factors.

Addressing multiple risk factors in smoking cessation treatment is important because alcohol
consumption, PA, and body weight may influence smoking cessation outcomes. Alcohol
consumption has been associated with relapse following smoking cessation,59 and there is
evidence that increased PA is linked with successful smoking cessation.60 Further,
postcessation weight gain may lead to the development of overweight/obesity or exacerbate
existing obesity-related health conditions. This is of particular concern given that AAs are at
greater risk of excessive postcessation weight gain.61 Interventions addressing multiple cancer
risk factors may improve smoking cessation rates and minimize the health consequences
associated with alcohol use and postcessation changes in energy balance. Ultimately, it is hoped
that multiple behavior change interventions will help to reduce the prevalence of cancer risk
factors, and contribute to the elimination of cancer and other health disparities among AAs.
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Figure 1.
Flow of participants through screening and enrollment.
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Figure 2.
prevalence of having one to four modifiable cancer risk factors overall and by gender.
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Figure 3.
Model of the relationships among gender, socioeconomic status indicators, negative affect, and
the total number of modifiable cancer risk factors. Note: PSS = perceived Stress Scale, NA =
Negative Affect as measured by the positive and Negative Affect Schedule, CES-D = Center
for Epidemiological Studies - Depression, MDD = Probable Major Depressive Disorder as
measured by the patient Health Questionnaire.
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Table 1
Participant characteristics overall and by gender group

Males (n = 196) Females (n = 203) Total Sample (N =
399) p

Demographic Characteristics
 Age, years 42.8 (±9.3) 42.0 (±10.2) 42.4 (±9.7) .40a
 ≤ High School Education (%) 56.1 47.5 51.8 .09b
 Unemployment (%) 60.4 60.3 60.4 .98b
 Single Marital Status (%) 80.3 76.5 78.4 .36b
Cigarette Smoking
 Years of Smoking 22.5 (±10.6) 20.6 (±10.9) 21.5 (±10.8) .08a
 Cigarettes per Day 21.3 (±13.5) 19.8 (±10.7) 20.6 (±12.2) .22a
 Heavy Smoking (%) 60.7 56.9 58.8 .44b
 Heaviness of Smoking Index 3.6 (±1.4) 3.5 (±1.4) 3.5 (±1.4) .70a
Weight Status
 Body Mass Index 27.5 (±6.0) 31.2 (±8.0) 29.4 (±7.3) <.01a
 Overweight/Obese (%) 60.7 77.3 69.2 <.01b
Physical Activity
 IPAQ Low Physical Activity (%) 23.8 39.4 31.6 <.01b
Alcohol Consumption
 Drinks per Week 12.8 (±23.4) 6.8 (±15.6) 9.7 (±20.0) <.01a
 Binge Drinking Episodes (past 3 mos.) 3.1 (±7.0) 1.7 (±3.8) 2.4 (±5.7) .02a
 PHQ Alcohol Abuse/Dependence (%) 34.7 19.3 26.8 <.01b
 At-Risk Drinking (%) 60.8 43.2 51.8 <.01b
Negative/Positive Affect
 PHQ Major Depressive Disorder (%) 14.4 22.8 18.6 <.03b
 CES-D 16.3 (±11.2) 17.3 (±12.2) 16.8 (±11.7) .41a
 Perceived strees Scale 6.3 (±3.1) 6.4 (±3.1) 6.3 (±3.1) .79a
 PANAS Negative Affect 19.8 (±8.4) 20.8 (±9.2) 20.3 (±8.8) .29a
 PANAS Positive Affect 33.1 (±8.3) 32.2 (±9.0) 32.6 (±8.7) .25a

Note: Means and standard deviations are presented unless specified. Bolded outcomes indicate p-values < .05. IPAQ = International Physical Activity
Questionnaire, PHQ = Patient Health Questionnaire, CES-D = Center for Epidemiological

a
p-value based on ANOVA test for differences between gender groups.

b
p-value based on Chi-square test for differences between gender groups.
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Table 2
Univariate and multivariate of the total number of modifiable cancer risk factors (1-4)

Univariate Multivariate*

Odds Ratio (95% CI) p Odds Ratio (95% CI) p

Age .98 (.97, 100) .13 .99 (.97, 101) .17
Gender
 Male .67 (.45, .99) .04 .66 (.44, 98) .04
 Female 1.00 - 1.00 -
Education
≤ High School 1.31 (.88, 1.93) .18 1.29 (.85, 1.95) .23
> High School 1.00 - 1.00 -
Employment Status
 Unemployed, Retired, Disabled 1.53 (1.03, 2.30) .04 1.46 (.96, 2.21) .08
 Employed Full or Part-Time 1.00 1.00
Marital Status
 Single, Divorced, Seperated, Widowed 1.24 (.77, 1.99) .38 1.22 (.75, 1.98) .42
 Married, Living with Sig. Other 1.00 - 1.00 -
Smoking Level
 Light/Moderate (< 20/day) 1.46 (.98, 2.17) .07 1.45 (.96, 2.18) .08
 Heavy (≥ 20/day) 1.00 - 1.00 -
PHQ Depression
 Probable Major Depression 1.96 (1.18, 3.25) <.01 1.87 (1.10, 3.17) .02
 Non-depressed 1.00 - 1.00 -
CES-D 1.03 (1.01, 1.04) <.01 1.03 (1.01, 1.05) <.01
Perceived Stress Scale 1.11 (1.04, 1.19) <.01 1.11 (1.04, 1.19) <.01
PANAS Negative Affect 1.04 (1.01, 1.06) <.01 1.04 (1.01, 1.06) <.01
PANAS Positive Affect .97 (.94, .99) <.01 .97 (.94, .99) <.01

Note: Bolded outcomes indicate p-values < .05. CI = Confidence Interval, PHQ = Patient Health Questionnaire, CES-D = Center for Epidemiological
Studies-Depression, PANAS = Positive and Negative Affect Schedule

*
Age, gender, education, employment, matial status, and smoking level included in the model.
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