
Race/Ethnicity and Multiple Cancer Risk Factors among 
Individuals Seeking Smoking Cessation Treatment

Darla E. Kendzor1, Tracy J. Costello1, Yisheng Li2, Jennifer Irvin Vidrine1, Carlos A. 
Mazas1, Lorraine R. Reitzel1, Paul M. Cinciripini3, Ludmila M. Cofta-Woerpel3, Michael S. 
Businelle1, and David W. Wetter1

1Department of Health Disparities Research, University of Texas M. D. Anderson Cancer Center, 
Houston, Texas

2Department of Biostatistics, University of Texas M. D. Anderson Cancer Center, Houston, Texas

3Department of Behavioral Science, University of Texas M. D. Anderson Cancer Center, Houston, 
Texas

Abstract

Smoking in combination with other behavioral risk factors is known to have a negative influence 

on health, and individuals who smoke typically engage in multiple risk behaviors. However, little 

is known about the clustering of risk behaviors among smokers of varying race/ethnicity. The 

purpose of this study was to examine patterns of cancer risk behaviors and to identify predictors of 

multiple risk behaviors in a racially/ethnically diverse sample of individuals seeking smoking 

cessation treatment. Overweight/obesity, at-risk alcohol consumption, and insufficient physical 

activity were measured in 424 smokers (African American, n = 144; Latino, n = 141; Caucasian, n 
= 139). Results indicated that 90% of participants reported behavioral cancer risk factors in 

addition to smoking. Approximately 70% of participants were overweight or obese, 48% engaged 

in at-risk drinking, and 27% were insufficiently physically active. Univariate analyses indicated 

that race/ethnicity, p < .001, smoking level, p = .03, and marital status, p = .04, were significant 

predictors of multiple risk behaviors, although only race/ethnicity remained a significant predictor, 

p < .001, when gender, smoking level, age, education, household income, marital status, and health 

insurance status were included in a multivariate model. Multivariate analysis indicated that the 

odds of engaging in multiple risk behaviors were significantly higher among Latinos, OR = 2.85, 

and African Americans, OR = 1.86, than Caucasians. Our findings highlight the need for research 

aimed at identifiying determinants of racial/ethnic differences in multiple risk behaviors, and 

indicate the importance of developing culturally sensitive interventions that target multiple risk 

behaviors.
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Introduction

Recent research has indicated that approximately 40% of all deaths in the United States are 

related to tobacco use, poor nutrition/obesity, physical inactivity, and alcohol consumption.1 

Further, each of these behavioral factors has been independently linked with cancer risk and 

mortality.2–5 The presence of multiple risk factors has been shown to have an additive or 

synergistic negative influence on health,6–7 and research suggests that individuals frequently 

engage in more than one risk behavior concurrently.8–9 The clustering of risk behaviors may 

be particularly important because certain combinations of risk behaviors can increase risk 

for the development of specific diseases, such as in the synergistic effects of concurrent 

tobacco and alcohol use on the development of head and neck cancers.6,10

There is abundant evidence that several racial/ethnic minority groups are at increased risk 

for the development of tobacco-related cancers and cancer mortality.11–12 A biopsychosocial 

model has been proposed in which racial/ethnic differences in nutrition, obesity prevalence, 

and alcohol consumption are hypothesized to contribute to current health disparities among 

smokers.13 Although studies have reported racial/ethnic differences in individual behavioral 

factors including diet, obesity rates, physical activity (PA), and alcohol consumption,14–17 

little is known about racial/ethnic differences in the clustering of risk behaviors.18 Studies of 

the patterns and predictors of multiple risk behaviors across racial/ethnic groups are needed 

to better understand health disparities and to more optimally direct cancer prevention efforts 

towards at-risk groups.

Individuals who smoke are more likely to engage in multiple risk behaviors than those who 

do not smoke,19–20 and the vast majority of individuals who smoke also engage in one or 

more additional risk behaviors.21–22 Smokers are more likely to drink heavily, to be 

physically inactive, and to eat less healthfully than non-smokers.19,23–27 Some research 

suggests that the higher prevalence of health risk behaviors among those who smoke may be 

due, in part, to poorer health knowledge relative to individuals who do not smoke.27–28

Although behavioral risk factors are more prevalent among individuals who smoke, little is 

known about the predictors of multiple risk behaviors within this population. Initial studies 

have indicated that greater daily smoking rate, greater age, less education, and male gender 

may predict engaging in multiple risk behaviors among individuals who smoke.21–22,24,26 

Less education, lower income, and single marital status are associated with multiple risk 

behaviors in the general population, whereas the evidence for gender and age as predictors in 

the general population has been equivocal.8–9,18–19,22,29,30 Further, very little is known 

about racial/ethnic differences in the prevalence or predictors of multiple risk behaviors 

within the general population or among smokers.

Researchers have recently emphasized the need for evidence-based interventions that 

address multiple health risk behaviors.31–32 Initiation of smoking cessation treatment may 

provide a unique opportunity to access and treat individuals who are engaging in multiple 

risk behaviors and are thus at higher risk for the development of cancer. Knowledge of the 

patterns of multiple risk behaviors within racially/ethnically diverse populations seeking 

smoking cessation treatment may be utilized to develop multiple behavior change 

Kendzor et al. Page 2

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 September 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



interventions that specifically target the most prevalent combinations of risk behaviors in an 

efficient and culturally sensitive manner.

The purpose of the present study was 1) to identify the patterns and prevalence of multiple 

cancer risk behaviors within a sample of individuals seeking smoking cessation treatment, 2) 

to determine whether the risk of engaging in multiple behavioral risk factors differed by 

race/ethnicity, and 3) to identify other demographic and social characteristics that are 

predictive of engaging in multiple risk behaviors. Gender, smoking level, age, education, 

income, marital status, and health insurance status were examined as predictors of the 

number of cancer risk factors based on findings from previous research and their potential 

contribution to racial/ethnic differences in risk behavior.

Materials and Methods

Data for the current study were collected as part of a longitudinal cohort study designed to 

examine racial/ethnic differences in the process of smoking cessation among African 

American, Latino, and Caucasian smokers. In the larger study, participants were followed 

from one week prior to their quit date through 26 weeks after their quit date. All participants 

received smoking cessation treatment that included nicotine patch therapy, self-help 

materials, and counseling. Participants were compensated for their participation with $20 

gift cards at each of the first five study visits and $40 gift cards at each of the last two study 

visits (i.e., $180 for all study visits).

Participants

Individuals were eligible to participate if they were ≥ 21 years of age, smoked at least five 

cigarettes per day during the previous year, were motivated to quit within 30 days, possessed 

a home address and a functioning home telephone number, 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, used bupropion or nicotine 

replacement products other than the nicotine patches supplied by the study, had another 

household member enrolled in the study, participated in a smoking cessation program during 

the previous 90 days, or reported that the nicotine patch was medically contraindicated.

A total of 944 individuals were screened for eligibility. Of those screened, 837 individuals 

(88.7%) were eligible to participate in the study. However, 413 (49.3%) of the eligible 

individuals did not attend the initial visit and were therefore not enrolled in the study. 

Eligible individuals who enrolled in the study were of greater age, (41.22 vs. 37.12), F(1, 

914) = 28.60, p < .001, smoked more cigarettes per day (21.11 vs. 18.36), F(1, 914) = 15.75, 

p < .001, reported more years of smoking, (21.55 vs. 18.28), F(1, 912) = 19.06, p < .001, and 

completed more years of education (12.90 vs. 12.58), F(1, 865) = 5.65, p = .02, than eligible 

individuals who did not enroll in the study. Further, the racial/ethnic distribution of 

participants differed significantly between eligible individuals who enrolled and those who 

did not enroll, χ2(3) = 48.26, p < .001. Among those enrolled in the study, 33.2% were 

Latino, 34.0% were African American, and 32.8% were Caucasian. Comparatively, the 

racial/ethnic distribution of those who did not enroll in the study was 47.3% Latino, 31.1% 

African American, 17.6% Caucasian, and 4.0% other. No differences between the groups 
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were found in the distributions of gender, marital status, or income. Participant recruitment 

and flow are depicted in Figure 1.

Measures

The Demographic Information Questionnaire was composed of 18 items that inquired about 

characteristics including age, gender, race/ethnicity, education, health insurance, and family 

income.

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 Tobacco History questionnaire inquired about years of 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.

The Patient Health Questionnaire (PHQ) – Alcohol Abuse/Dependence Scale is a self-report 

questionnaire used to indicate probable abuse or dependence on alcohol.33 The first item 

inquires about whether the participant ever consumes alcohol, and any positive response on 

the subsequent items suggests probable alcohol abuse or dependence. The self-report version 

of the PHQ Alcohol/Abuse Dependence Scale has a sensitivity of 62%, a specificity of 97%, 

and an overall accuracy of 95% for detecting diagnoses of Alcohol Abuse or Dependence.33 

Further, a kappa coefficient of .60 has been reported for the measure, suggesting moderate to 

substantial agreement between the alcohol/abuse dependence diagnoses suggested by the 

questionnaire and the diagnoses indicated by mental health professionals.33

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.34 Average daily alcohol 

consumption was summed to determine average weekly alcohol consumption. In addition, 

the measure inquires about the number of binge drinking episodes (i.e., five or more drinks 

on one occasion) during the past three months.

At-Risk Drinking35 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 International Physical Activity Questionnaire – Short Format (IPAQ) is a seven-item 

self-report questionnaire that was used to measure the amount of time spent in moderate 

activity, vigorous activity, and walking during the past seven days.36 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.37 Individuals were considered insufficiently active if they were categorized as 
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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 

did not differ substantially whether the “last seven days” or the “usual week” were used as 

the reference period.36

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 of the larger 

smoking cessation study.

Analytic Plan

The present study focused on three cancer risk factors in addition to smoking: Overweight/

obesity, insufficient physical activity, and at-risk drinking. Descriptive statistics were utilized 

to determine the prevalence of each risk behavior, and to identify the frequencies of all 

combinations of risk behaviors. Chi-Square analysis and Analysis of Variance (ANOVA) 

were utilized to determine whether there were differences in the total number of risk factors 

or the frequencies of individual and multiple risk factors between racial/ethnic and gender 

groups. Ordinal logistic regression (OLR) analysis was used to examine the relationships 

between race/ethnicity, gender, level of smoking, age, education, household income, marital 

status, health insurance status, and the total number of cancer risk factors in addition to 

smoking (i.e., 0, 1, 2, or 3). Each predictor variable was tested for significance as a 

univariate predictor of the total number of risk behaviors, and all variables were tested 

together in a multivariate model. Univariate and multivariate OLR analyses were also 

conducted using an individual income variable (i.e., household income/household members). 

The individual income variable produced the same results as the household income variable 

and will therefore not be discussed further. Two-way interactions between race/ethnicity and 

each of the other study variables were tested using OLR analyses as well.

OLR analysis was selected because the dependent variable (i.e., total number of cancer risk 

factors) was a sequence of ordered categories (i.e., 0, 1, 2, 3), and this approach permits the 

quantification of the odds of having a greater number of risk factors.38 Specifically, the 

probability of being in a higher category rather than a lower category is determined by 

dichotomizing the dependent variable at each successively higher increment of the 

dependent variable (i.e., 0 vs. 1, 2, 3; 0, 1 vs. 2, 3; and 0, 1, 2 vs. 3 additional risk factors). 

An overall proportional odds ratio is subsequently produced that summarizes the odds ratios 

generated with each set of dichotomized categories of the dependent variable.

When using OLR analysis, it is assumed that the odds ratios produced with each dichotomy 

of the dependent variable are homogenous (i.e., the proportional odds assumption). 

Therefore, the overall proportional odds ratio is assumed to be independent of the specific 

cut-point used to dichotomize the dependent variable in the analysis. Thus, if the 

proportional odds assumption is valid, the odds of being in the higher category rather than in 

the lower category are the same, regardless of how the “higher” versus “lower” outcome 

categories are delineated. For example, a proportional odds ratio of 2.00 for males would be 
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interpreted to mean that males are twice as likely to have a higher versus lower number of 

cancer risk factors than females, regardless of where the cut-point is located. In the current 

study, the proportional odds assumption was verified with a test of parallel lines for each 

analysis (SPSS version 15.0). With the exception of marital status in the univariate analyses 

only (p = .02), no violations of the proportional odds assumption were identified in the 

univariate or multivariate analyses (all p's > .18).

Results

Participant Characteristics

A total of 424 individuals participated in the study. Approximately 34% of the participants 

were African American (n = 144), 33.2% were Latino (n = 141), and 32.8% were Caucasian 

(n = 139). Participants differed significantly by racial/ethnic group on a variety of 

demographic, socioeconomic, and other variables (see Table 1).

Risk Factor Prevalence

Participants reported an average of 1.44 (±.77) cancer risk factors in addition to smoking. 

Approximately 70.3% of participants were overweight or obese, 48.4% were at-risk 

drinkers, and 27.2% were insufficiently active. Only 10.3% of participants reported smoking 

as their sole risk factor, while 42.1% reported one additional risk factor, 40.7% reported two 

additional risk factors, and 6.9% reported all three additional risk factors. The three most 

prevalent combinations of risk factors among participants in the sample were smoking in 

combination with overweight/obesity (28.3%), overweight/obesity and at-risk drinking 

(25.7%), and at-risk drinking (12.7%).

Racial/Ethnic Differences in Risk Factor Prevalence

The total number of cancer risk factors differed significantly by race/ethnicity, F(2, 375) = 

12.46, p < .001, such that Latinos reported the greatest number of risk factors in addition to 

smoking, followed by African Americans, and Caucasians (1.68 vs. 1.44 vs. 1.21). The 

prevalence of overweight/obesity, χ2(2) = 22.42, p < .001, and at-risk drinking, χ2(2) = 

14.11, p = .001, differed significantly by race/ethnicity, such that Latinos had the highest 

rates of overweight/obesity and at-risk drinking, followed by African Americans, and 

Caucasians (see Figure 2). No differences were found between racial/ethnic groups in the 

prevalence of insufficient physical activity. The distribution of the total number of risk 

factors differed significantly by race/ethnicity, χ2(6) = 29.15, p < .001. Latinos had the 

highest percentage of participants with all three additional risk factors, while Caucasians had 

the highest percentage of individuals who reported no additional risk factors (see Figure 3). 

The combinations of risk factors also differed significantly by race/ethnicity, χ2(14) = 40.19, 

p < .001. Specifically, smoking and overweight/obesity was the most prevalent combination 

of risk factors among African Americans and Caucasians, while smoking, obesity, and at-

risk drinking was the most prevalent combination among Latinos (see Figure 4).

Gender Differences in Risk Factor Prevalence

Males and females differed significantly in the prevalence of each individual risk factor. 

Males had higher rates of overweight/obesity (75.1% vs. 66.1%), χ2(1) = 4.13, p = .04, and 
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at-risk drinking (57.1% vs. 41.0%), χ2(1) = 10.63, p = .001, than females, while higher rates 

of insufficient physical activity were found among females than males (31.7% vs. 22.1%), 

χ2(1) = 4.53, p = .03. The prevalence of all combinations of risk factors also differed 

significantly by gender, χ2(7) = 14.84, p = .04. Among males, the most prevalent 

combinations of risk factors were smoking in combination with overweight/obesity and at-

risk drinking (32.6%), overweight/obesity (28.0%), and at-risk drinking (13.1%). Among 

females, the most prevalent combinations of risk factors were smoking in combination with 

overweight/obesity (28.6%), overweight/obesity and at-risk drinking (19.7%), overweight/

obesity and insufficient physical activity (12.3%), and at-risk drinking (12.3%). Neither the 

average number of cancer risk factors nor the distribution of the total number of risk factors 

(i.e., zero, one, two, or three) differed significantly by gender.

Univariate Analyses

Univariate OLR analysis revealed that race/ethnicity was a significant predictor of engaging 

in multiple risk behaviors, χ2(2) = 24.90, p < .001. Latino and African American race/

ethnicity were each associated with greater odds of engaging in multiple risk behaviors 

relative to Caucasians (see Table 2). Smoking level, χ2(1) = 4.76, p = .03, and marital status, 

χ2(1) = 4.16, p = .04, were also significantly associated with engaging in multiple risk 

behaviors. Light to moderate smoking (< 20 cigarettes per day) was associated with 

significantly greater odds of engaging in multiple risk behaviors relative to participants who 

were heavier smokers (≥ 20 cigarettes per day). Additionally, single marital status was 

associated with significantly lower odds of having multiple risk factors relative to 

participants who were married or living with a significant other. Gender, age, education, 

annual household income, and health insurance status were not significantly associated with 

engaging in multiple risk behaviors.

Multivariate Analysis

A multivariate model was tested in which all variables were included (i.e., race/ethnicity, 

gender, smoking level, age, education, household income, marital status, health insurance 

status). Results indicated that only race/ethnicity remained a significant predictor of 

engaging in multiple risk behaviors, χ2(2) = 14.96, p < .001. Latino and African American 

race/ethnicity were associated with greater odds of engaging in multiple risk behaviors 

relative to Caucasians (see Table 2). Gender, smoking level, age, education, annual family 

income, marital status, and health insurance status were not significantly associated with 

engaging in multiple risk behaviors. All two-way interactions between race/ethnicity and 

each study variable were additionally tested using OLR, and no significant two-way 

interactions were found.

Discussion

Engaging in multiple risk behaviors is normative among individuals who smoke. Consistent 

with the findings of previous research,21–22 90% of participants in the current study had at 

least one cancer risk factor in addition to smoking. Males were more likely to be overweight/

obese and at-risk drinkers, while females were more likely to be insufficiently active. 

Importantly, Latino and African American race/ethnicity were associated with engaging in a 
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greater number of risk behaviors. Latino ethnicity, in particular, was associated with the 

greatest odds of engaging in multiple risk behaviors. Few studies have focused on risk 

behaviors among Latinos, thus the present findings provide important initial information 

about risk factors in one group of Latino smokers. Understanding the cancer risk behaviors 

of Latinos is critically important to the public health of the nation, as Latinos are the fastest 

growing and largest minority group in the United States.39

The patterns and prevalence of risk factors were found to differ by race/ethnicity. Latinos 

had the highest rates of overweight/obesity and at-risk drinking, followed by African 

Americans, and Caucasians. This is consistent with previous findings indicating that Latinos 

consume more alcohol per drinking occasion and engage in more frequent binge drinking 

than other racial/ethnic groups.14,17 Similarly, the prevalence rates of overweight/obesity are 

reported to be elevated among Mexican Americans and African Americans relative to 

Caucasians.16 Although some research has indicated that Latinos and African Americans 

may engage in less physical activity than Caucasians,15 no racial/ethnic differences were 

found in the prevalence of insufficient physical activity in the current study. Given the higher 

prevalence of overweight/obesity and at-risk drinking among Latinos, it is not surprising that 

Latinos also had the highest proportion of individuals engaging in two or three additional 

risk factors concurrently. The most frequent combination of risk factors among Caucasians 

and African Americans was smoking and overweight/obesity, while the most frequent 

combination of risk factors among Latinos was smoking, overweight/obesity, and at-risk 

drinking. Although findings indicate that racial/ethnic groups vary in the prevalence of 

behavioral risk factors, overweight/obesity and at-risk drinking were common behavioral 

risk factors among smokers of all racial/ethnic groups.

Previous research has indicated that PA level, alcohol consumption, and body weight may 

influence smoking cessation outcomes. Specifically, alcohol consumption is associated with 

relapse following smoking cessation,40 while PA is associated with successful smoking 

cessation.41 Continuously abstinent individuals may expect to gain an average of 13 pounds 

one year post-cessation,42 and more than 10 percent of individuals gain at least 29 pounds.43 

Latinos and African Americans, in particular, are at risk of excessive postcessation weight 

gain.44–45 Postcessation weight gain may exacerbate obesity-related health problems among 

individuals who are already overweight or obese. Thus, it is plausible that intervening to 

address multiple cancer risk factors during treatment could improve smoking cessation rates 

and minimize the health consequences associated with alcohol use and postcessation 

changes in energy balance.

The present study has several strengths and limitations. The racially/ethnically diverse 

sample provided an opportunity to obtain valuable information about the health behaviors of 

African American, Latino, and Caucasian smokers. Unfortunately, the findings do not 

explain the underlying reasons for racial/ethnic differences in risk behavior. Research has 

indicated that acculturation may influence health behavior among Latinos.17 In addition, 

socioeconomic status,46 cultural environment,47 access to medical care,48–49 biological and 

genetic factors,50–51 and neighborhood characteristics52–54 may also influence health 

behavior and disease risk. For example, research has indicated that neighborhoods composed 

primarily of racial/ethnic minorities are less likely to support walking for PA, and also 
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contain higher densities of alcohol advertisements, tobacco advertisements, and fast food 

restaurants than predominantly Caucasian neighborhoods.52–54 Thus, neighborhood and 

other factors likely contribute to an explanation of the higher prevalence of risk behaviors 

among Latinos and African Americans.

Several issues related to the generalizability of the findings should be considered. Given the 

high proportion of Mexican Americans residing in the Houston area, our results may not be 

generalizable to Latinos of other ethnic backgrounds (e.g., Puerto Rican, Cuban). Further, 

nearly half of individuals who were eligible to participate did not attend the initial visit and 

were therefore not enrolled in the study. However, it is important to note that enrollment 

rates in the present study were consistent with or slightly better than enrollment rates in 

other smoking cessation studies.55–56 Individuals who participated in the study were of 

greater age, had more education, smoked more heavily, and reported more years of smoking 

than individuals who were eligible but did not participate. These characteristics are 

indicative of individuals who are more motivated to quit smoking due to a longer smoking 

history, heavier smoking, and greater education. It is also noteworthy that a higher 

proportion of eligible Latinos than other racial/ethnic groups did not attend the initial 

orientation session. Finally, the inclusion of solely smokers within the context of a smoking 

cessation study may be considered a limitation, although the presence of additional risk 

factors among individuals who smoke may compound risk for tobacco-related cancers. 

Overall, the results should be interpreted with caution until they are replicated within 

additional populations in other studies.

It is important to note the limitations of the self-report measures of alcohol consumption and 

PA that were utilized in the study. It is possible that participants underestimated their alcohol 

consumption due to poor recall or social desirability. However, this does not seem likely 

given the research indicating that self-reports of alcohol consumption are generally 

accurate.34 Recent evidence suggests that the IPAQ may overestimate PA levels,57 which 

may help to explain the higher than expected prevalence of active participants. Alternatively, 

it is possible that the participants had physically demanding jobs relative to participants of 

higher socioeconomic status in other studies. Findings related to PA in the present study 

should be interpreted cautiously until they can be replicated with other measures of PA.

The results of the current study highlight the need for interventions focused on multiple risk 

behaviors in smokers. Although some studies have successfully targeted multiple risk 

behaviors within specific populations including weight-concerned female smokers56 and 

those with diabetes or cardiovascular disease,31 the findings of our study suggest that the 

majority of individuals who enroll in smoking cessation interventions also appear to be in 

need of such interventions. Thus, it may be efficient to include treatment components that 

address common co-occurring risk factors (e.g., overweight/obesity, at-risk drinking) within 

existing smoking cessation interventions, although the optimal timing of the treatment 

components (i.e., sequential vs. concurrent) remains to be determined.31 Interventions may 

also incorporate treatment components that are tailored to the specific needs of the 

individual, which may be identified through an initial assessment of current risk factors as 

well as motivation for change with regard to each risk factor. Differing lifestyles, traditions, 

and beliefs between cultures are likely to influence the likelihood of involvement in risk 
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behaviors, and thus interventions must address such behaviors in a culturally sensitive 

fashion. Ultimately, it is hoped that effective multiple behavior change interventions will 

reduce disparities in cancer risk factors, and contribute to the elimination of cancer.
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Figure 1. 
Flow of participants through the study protocol.
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Figure 2. 
Percent of participants with each individual risk factor by race/ethnicity.
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Figure 3. 
The prevalence of having zero to three risk factors in addition to smoking by race/ethnicity.

Kendzor et al. Page 15

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2016 September 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 4. 
The prevalence of each combination of risk factors by race/ethnicity.

Note: OB = Overweight/Obese; SED = Insufficient Physical Activity; DRK = At-Risk 

Drinking.
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Table 2

Univariate and multivariate predictors of the number of cancer risk factors in addition to smoking (i.e., 0, 1, 2, 

or 3 additional risk factors).

Univariate Multivariate

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

Race/Ethnicity

 Latinos 125 3.33 (2.06, 5.37) <.001 107 2.85 (1.66, 4.89) <.001

 African Americans 122 1.75 (1.10, 2.80) .02 112 1.86 (1.11, 3.13) .02

 Caucasians 131 1.00 - 114 1.00 -

Gender

 Male 175 1.37 (.94, 2.00) .11 156 1.34 (.87, 2.05) .18

 Female 203 1.00 - 177 1.00 -

Smoking Level

 Light/Moderate (< 20/day) 116 1.59 (1.05, 2.40) .03 103 1.32 (.82, 2.11) .25

 Heavy (≥ 20/day) 262 1.00 - 230 1.00 -

Age

 21–35 years 121 1.42 (.90, 2.25) .13 103 1.25 (.73, 2.15) .42

 36–45 years 120 1.16 (.74, 1.84) .52 106 1.11 (.67, 1.84) .68

 ≥ 46 years 137 1.00 - 124 1.00 -

Education

 ≤ High School 155 1.09 (.74, 1.60) .66 134 .86 (.56, 1.33) .51

 ≥ Some College 220 1.00 - 199 1.00 -

Annual Household Income

 < $10,000 93 .76 (.45, 1.27) .30 93 1.12 (.56, 2.33) .76

 $10,000 – $39,999 129 .98 (.61, 1.57) .93 128 1.04 (.60, 1.79) .90

 ≥ $40,000 112 1.00 - 112 1.00 -

Marital Status

 Single, Divorced, Separated, Widowed 242 .66 (.44, .98) .04 217 .68 (.42, 1.09) .11

 Married, Living with Sig. Other 133 1.00 - 116 1.00 -

Health Insurance Status

 None 152 .97 (.64, 1.48) .90 131 1.00 (.59, 1.68) .99

 Medicare/Medicaid/Medical Assistance 68 .83 (49, 1.42) .50 59 1.09 (.56, 2.12) .81

 Private/Group Insurance 154 1.00 - 143 1.00 -

Note: The last group within each category served as the reference group. Bolded outcomes indicate p-values < .05.
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