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Abstract

Objective: To examine if serious psychological distress (SPD), binge drinking, and self-rated
health predicted dual use of tobacco cigarette and e-cigarette compared with no use or the

use of only one product among Hispanics/Latinos (H/L). By increasing our understanding of
determinants of dual use, we can identify the most vulnerable groups and intervention targets.

Methods: Data from H/L who were current tobacco/nicotine users in the Houston Health Survey
2018 (N = 188; representing 158,369 individuals). Descriptive, bivariate and multinomial logistic
regression analyses were conducted, and moderation by age and sex.

Results: H/L with SPD were more likely to be dual-users than non-users (Odds Ratio [OR]=
1.97), cigarette users (OR= 1.12), or e-cigarette users (OR= 2.44). Individuals who binge drank
were more likely to be dual-users than non-users (OR= 2.66) or e-cigarette users (OR= 9.30);
but more likely to be cigarette users compared to dual-users (OR= 2.05). Poorer self-rated health
predicted an increased likelihood of being non-users (OR= 1.19), cigarette users (OR= 1.36), and
e-cigarette users compared to dual-users (OR= 1.04).

Conclusions: Behavioral health and self-rated health are important predictors of tobacco
cigarette, e-cigarette, and dual use among H/L. These relationships differ by age and sex.

Keywords
Hispanics/Latinos; tobacco-related disparities

The United States is anticipated to become more racially and ethnically diverse by 2060.
Contributing to this projection in diversity is the Hispanic/Latino (H/L) population in the
U.S., as it is expected to continue growing exponentially. In 2014 the H/L group comprised
17.4% of the U.S. population and by 2060 will account for 28.6% of the population,
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which is a 114.8% increase.! Nationally among H/L, approximately 13.8% report using any
tobacco product and 9.8% report smoking cigarettes, which is the most utilized tobacco
product within this group.2 However, the percentage of H/L individuals in Texas who smoke
cigarettes is 12%.3

Although the prevalence of smoking is lower among H/L compared to other racial/ethnic
groups in the U.S.,* they experience negative health consequences of tobacco use (ie, their
3 principal causes of mortality are related to smoking), > and disparities in cessation

aid. 7 For instance, although H/Ls” smoking patterns (ie, light and intermittent smoking)
8-9 may suggest lower physiological dependence to nicotine, their quit rates are similar
(not lower or higher) than non-Latino White smokers. 19-11 Lijttle is known about the
predictors of cessation success among H/L. Existing research has shown that despite
motivation to stop smoking, H/L receive scant advice to quit and endorse low usage of
evidence-based cessation treatment. 7’ 11-13 Furthermore, the generalizability of known
determinants of smoking to H/L is far from being conclusive. 14 Hence, research examining
factors associated to smoking behavior in this priority population may contribute to create
tailored approaches to increase cessation and in turn, reduce disparities.

There has been a globally rapid increase in the utilization of electronic cigarettes (e-
cigarettes), in particular among young adults, males, and tobacco users.1> Numerous
components within e-cigarettes have been reported as harmful, including carcinogens, heavy
metals and volatile organic compounds,16-17 all of which have been linked to an increased
risk of respiratory disease.18 E-cigarettes’ safety as a substance and their reduced risk

in comparison to utilizing traditional cigarettes remains inconclusive.1%-20 Nonetheless, a
recent systematic review concluded that e-cigarettes are perceived to be less harmful than
traditional cigarettes irrespective of an individual’s current smoking status.! Similarly,
some current tobacco smokers believe that e-cigarettes are a safer option in comparison

to traditional cigarettes,2? and may have the intention to use e-cigarettes as a tool to

cease and/or reduce tobacco smoking.23 However, dual use of tobacco cigarettes and e-
cigarettes is common, including among young adult samples,2425 and may indeed reduce
the probabilities of successfully quitting smoking.26 Further, another review noted several
studies pointing to higher e-cigarette use among women and younger individuals compared
to men and older adults, respectively.2’

In a multiethnic sample, current smokers were more than 3 times likely to plan continuing
using e-cigarettes relative to former smokers.28 Specifically among H/L, researchers found
that among ever smokers, 71% of individuals reported ever-using e-cigarettes and 35%
reported currently using daily or some days. Nonetheless, there is a lack of research
documenting health related factors associated with dual use of tobacco cigarettes and
e-cigarettes among H/L. Behavioral health and overall health are some of the factors that
warrant attention.

Serious Psychological Distress and Tobacco and E-cigarette Use

Akin to the general U.S. adult population, depression and anxiety are 2 common mental
health conditions among H/L2%:30 and some research has documented their association
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with daily smoking.3031 In particular, H/L female smokers have been found to endorse
higher symptoms of depression in comparison to H/L male smokers irrespective of their
age group.32:33 Further, current and former adult H/L smokers have been shown to have an
increased risk for endorsing anxiety compared to those who have never smoked.33 However,
a recent review of existing research 14 points out the inconsistent significant associations
between depression and smoking status among H/L.

Serious psychological distress (SPD) is a term used to encompass clinically significant
distress (based on depression and anxiety symptoms) and has been found to affect 3.8%

of H/L adults compared to 3.7% Non-Hispanic Blacks and 3.3% Non-Hispanic Whites.

34 SPD has been linked to smoking status. For instance, individuals who endorsed SPD
have been found to smoke more frequently compared to those without SPD.3 In particular,
middle-aged and older women who smoked heavily have exhibited higher levels of SPD
compared to men.38 Although these studies included H/L in their sample, the proportions
were small or unknown, and the differential effects of SPD on smoking status across ethnic
groups were not the focus of the studies.

The aforementioned findings extend beyond cigarettes to include e-cigarettes. Data from
nationally representative studies have documented that individuals with adverse mental
health conditions, including SPD, are likely to have used e-cigarettes in their lifetime and to
be current users,37:38 A recent population based study found that exclusive current cigarette
users, e-cigarette users, and dual users independently and significantly endorsed increased
levels of psychological distress.3? The aforementioned findings hold for the subsample of
individuals between 18-34 years old. In addition, within a sample of smokers with serious
mental illness, e-cigarette use was higher among young adults ages 18-25, although H/L

in particular were less likely to use e-cigarettes compared to other ethnicities.*% Although
the reported relationships between e-cigarette use and adverse mental health are noteworthy,
when studies have included H/L representation in their sample, the proportions were small
and/or analyses were not conducted stratified by ethnicity, limiting the applicability of
results to H/L populations and warranting further investigation. 38:39.41

At-risk Alcohol Use and Tobacco And E-cigarette Use

Although H/L are less likely to consume alcohol in their lifetime (ie, 78.7% versus 91.2%),
and within the past month (ie, 46.9% versus 60.4%), compared to Non-Hispanic Whites,*2
when they do consume alcohol they do so at a higher rates.*3 At-risk alcohol use, as
defined by the National Institute of Alcohol and Alcoholism 44, is characterized by frequent
binge drinking and/or chronic moderate or high levels of alcohol use, and is linked to
numerous negative health and social outcomes.* The likelihood of at-risk alcohol use is
higher among tobacco cigarette users, even among those who do not smoke daily. 46-47 Cox
and colleagues®® found that H/L who reported currently smoking were also more likely to
consume alcohol compared to non-Hispanic smokers. This co-occurrence of smoking and
hazardous alcohol use among H/L individuals is a strong indicator of chronic disease and
mortality.®
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Research focusing on the relationship between at-risk alcohol use and e-cigarette use is
limited; however, extant literature has pointed to an increased rate of alcohol use among both
adult*? and young adult samples® whom utilize e-cigarettes compared to non e-cigarette
users. Within the young adult sample, Cohn and colleagues® found current alcohol use

to be a stronger predictor of e-cigarette use in comparison to current cigarette use. Data
from the National Epidemiologic Survey on Alcohol and Related Conditions-Wave 111 found
that individuals who reported usage of e-cigarettes had a heightened risk of hazardous
alcohol use and binge drinking frequency compared to individuals who did not utilize
e-cigarettes.>1 Of note, dual use of tobacco cigarettes and e-cigarettes is linked to further
probability of hazardous alcohol use. However, to the current authors’ best knowledge,
research delineating associations of e-cigarette use with at-risk drinking among H/L has not
been documented.

Self-rated Health And Tobacco Cigarette And E-cigarette Use

Self-rated health is a proxy of overall health status and has been adopted as a metric of
progress toward clinical practice outcomes and public health in the US.52-53 Research has
documented that H/L report lower self-rated health when compared to Whites 34-56 and
women tend to rate their health as poorer compared to men. 5 5758 On the other hand,

findings about the differences of self-rated health across age groups are less consistent.
53,54, 57, 59

Data from national datasets in the U.S. have indicated that non-smokers report overall higher
self-rated health compared to current smokers and current tobacco use is strongly associated
with suboptimal self-rated health.54:60 Similar associations were reported in a sample of
predominantly white women attending a family medicine clinic where smokers were 4 times
more likely to report suboptimal health.5® However, these aforementioned findings have not
been stratified by ethnicity, although one of the studies reported that patients rating their
health as “fair or poor” were more likely to be non-white.>® Further, limited research among
H/L recently documented the significant associations between self-rated health and current
smoking status among women in a Latin American country. 61

Furthermore, a systematic review found that e-cigarette users have positive perceptions

of e-cigarette use compared to their perceptions of traditional tobacco cigarettes.2” In
particular, e-cigarette users reported improvements in their health including their respiratory
functioning, overall health, and fitness. Taken together, although self-rated health has been
negatively linked to cigarette smoking status, research examining its relationship with e-
cigarette and dual use is still warranted, including among H/L groups. These associations
are important because self-rated health is a good indicator of objective health and could
signal perceived susceptibility to disease among individuals, which in turn, can influence
their tobacco use behaviors.

Summary Of Gap In Literature And Research Questions

H/L living in the U.S. face significant tobacco-related health disparities, from smoking
related health concerns to cessation outcomes and services.% 714 Although emerging
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METHOD

research has started to document associations between dual use of tobacco cigarette and
e-cigarette with behavioral and overall health, there is relatively little known about these
relationships among H/L. By increasing our understanding of factors related to dual use,
we can identify the most vulnerable groups and develop interventions designed to improve
health outcomes and in turn, advance health equity. To contribute to this gap in knowledge,
our study aims to answer the following questions: Does SPD, binge drinking, and overall
self-rated health predict dual use of tobacco cigarette and e-cigarette compared with no
usage or the use of only one product? Do these relationships differ by age and sex? We
hypothesize that each predictor will be individually and significantly related to dual use
compared to the other categories of tobacco/nicotine use. In addition, we will explore the
moderation effects of age and sex, although no specific hypotheses were proposed.

Procedures And Sample

Data were drawn from the 2018 Health of Houston Survey (HHS), which surveyed a
population of non-institutionalized adults 18 years and older in the City of Houston and
Harris County in Texas. The study focused on individuals’ health behaviors and health

care access. A wide range of sociodemographics were examined including age, sex, income
level, education, race, and ethnicity. For H/L, information about their ancestry (eg, Mexican,
Puerto Rican, etc.) was also gathered. The aforementioned target data collection began in
June 2017 via Random-Digit Dialing sample design of landlines and cell phones; however,
the survey was forced a hiatus due to hurricane Harvey until February 2018 during which
data collection restarted. The final data collection gathered 5,500 telephone interviews
conducted in both English and Spanish, which ultimately included health and environmental
conditions post-Harvey. Eligibility criteria included subjects’ self-reports of living in a
private residence (excluding group homes and institutions) and a minimum age of 18.
Subjects were provided with a $5 amazon online code, and those with pre-paid cell phones
were provided with a $10 amazon online code at the time of survey completion. For the
purpose of this study, we focused on the H/L adult sample (ie, those who responded “yes”
to the following question: “Are you of Hispanic, Latino, or Spanish origin’?), who were
current tobacco cigarette smoker, e-cigarette users, or both (N =188). This sample was

32% female, 41% were between 18 and 24-years-old and were married or living with a
partner, and 48% had a household income of less than $50,000. The majority were of
Mexican ancestry (65.9%) and responded to the interview in English (89%). Other ancestries
represented in the sample were Salvadoran (3.4%), Other Central American (1.7%), Other
Caribbean Hispanic (4.5%), South American (5.0%), Other Hispanic (10.6%), Multiple
Hispanic ancestries (8.9%). Out of the 188 individuals, 9 were missing ancestry information.

Variables And Measures

Predictor variables in this study were reported SPD, binge drinking, and self-rated health.
The outcome variable was tobacco/nicotine product use, which was created from existing
variables in the dataset. Moderators were age and sex. Education was controlled for in

all analyses. Table 1 provides a breakdown of each included variable and how they were
individually measured.

Am J Health Behav. Author manuscript; available in PMC 2022 October 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Correa-Fernandez et al.

RESULTS

Descriptive Statistics

Page 6

Statistical Analyses

Survey weights were implemented in order to compensate for the effects of disproportionate
sampling probabilities introduced by the sampling design (eg, Asian oversample) and

to correct for differences in demographic characteristics of the sample relative to the
population. Applying weights to the analyses reduces biases in estimates. Weighted analyses
in this study represent 158,369 individuals.

Statistical analyses began with descriptive statistics in order to describe the sample
according to the variables of interest. Next, bivariate analyses were conducted in order to
examine correlations between the variables of interest. Finally, multinomial (also known
as polytomous) logistic regression analyses®2 were conducted to estimate the unique
contribution (controlling for other variables in the model) of each predictor variable to

the probability of being a current tobacco cigarette user, e-cigarette user, or dual user
versus none-users. Multinomial logistic regression is used when the question under study
is to explore the relationship between one or more risk factors to an outcome variable that
has 3 or more qualitatively distinct categories (ie, the different tobacco users). One of the
categories of the outcome variable is designated as the reference category and the odds of
being in each of the other categories versus the reference category is predicted by a set of
variables (ie, predictors). The choice of the reference category does not affect the results.
Given the proposed research questions, ‘dual users’” was selected as the reference category;
thus, the analyses provide 3 separate odds ratios (OR): non-users versus dual users; only
tobacco cigarette users versus dual users; and only e-cigarettes versus dual users. This type
of analysis has been previously employed in similar research. 59: 63

First, a regression model including the main predictors (SPD, binge drinking, self-rated
health), demographic variables (age, sex), and education level as predictors was fitted to the
data. Then, interaction terms between the main predictors and age and sex were created and
included in the regression model in order to study the moderation effects. Only self-rated
health was treated as a continuous predictor. The other variables were treated as categorical
predictors, which were dummy coded using the first category as the reference category (see
Table 1 for details). Self-rated health was mean centered to facilitate interpretation and to
avoid multicollinearity issues caused by including interaction terms in the model. Among
the N = 188, 37 subjects (19.7%) were missing on the binge drinking variable. A multiple
imputation method with 20 imputed datasets was employed to handle the missing data
assuming missing at random.54 Pooled estimates from the 20 datasets are reported in the
Results section. All analyses were conducted using SPSS 26 software.

Unweighted descriptive statistics for the original data (N = 188) are reported in Table 2.
Also, pooled descriptive statistics across the 20 imputed datasets after applying sampling
weights are reported in Table 2. In the original data, 49.5% were currently not using

any tobacco products, 23.9% were using only tobacco cigarettes, 16.5% were using only
e-cigarettes, and 10.1% were dual-users. After applying sampling weights, 46.7% were
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Multinomial

non-users, 28.4% were only tobacco cigarette users, 16% were only e-cigarette users and 9%
were dual-users. Table 3 shows the bivariate correlations among the studied variables. The
correlations for the original data are shown in the lower left diagonal and the upper right
diagonal contains the pooled correlations from imputed datasets while applying the sampling
weights.

After applying the sampling weights, most of the main predictor variables were significantly
related with tobacco/nicotine use. SPD was significantly related to higher likelihood to be
dual-user compared to non-user (r=-.04, p < .05) and only e-cigarette user (r = -.06, p <
.05), and higher likelihood of being only cigarette user compared to dual-user (r = .07, p <
.05). A similar pattern was found for the relationship between binge drinking and tobacco
use. People who binge drank more than 10 days/year (compared to people who did not binge
drink at all) were more likely to be dual-users versus non-users (r = -.08, p < .05), and

only e-cigarette users (r = .15, p <.05), but also they were more likely to be only tobacco
cigarette users when compared to dual-users (r = .17, p <.05). Similarly, poorer self-rated
health was related to higher likelihood to be dual-users compared to non-users and only
e-cigarette users (r = —.05 and r = —.08, ps < .05). However, individuals who reported poorer
self-rated health showed higher likelihood to use only cigarettes compared to dual-users (r =
.17, p < .05). Given that bivariate correlations do not capture the holistic view of controlling
for the relationship with other variables and cannot study moderation effects, multinomial
logistic regression analysis was conducted.

Regression

Pooled estimates and significance tests based on multiple imputed datasets are reported here.
Table 4 summarizes the results for the multinomial regression with just the main effects

of each variable. There are 3 main columns, which represent the results for different focal
groups that were compared to the dual-users. Regression coefficient estimates and 95%
confidence intervals for the OR are given for each predictor in the model. The summary of
findings below focus on the regression coefficients for SPD, binge drinking, and self-rated
health since these were the main predictors of this study. Results for other covariates can be
found in Table 4.

People with SPD were more likely to be dual-users than non-users (B = -0.68, p < .001),
only cigarette users (B = —0.11, p <.05), or only e-cigarette users (B = —0.89, p <.001) after
controlling for other variables in the model. Binge drinking also significantly predicted the
likelihood of the tobacco/nicotine use variable. Compared to never binge drinkers, people
reporting binge drinking 1-10 days/year were more likely to be dual-users than non-users (B
=-0.61, p <.01) and more likely to be only tobacco cigarette users than dual-users (B =
0.49, p < .05) after controlling for all other variables in the model. There was no difference
between individuals who were never binge drinkers and 1-10 days/year binge drinkers when
comparing the e-cigarette users versus the dual-users (B = —0.39, n.s.). Individuals who
binge drank more than 10 days/year compared to never binge drinkers, were more likely to
be dual-users than non-users (B = -0.98, p < .001) or only e-cigarette users (B = -2.23, p <
.01). Also, individuals who binge drank more than 10 days/year were more likely to be only
cigarette users compared to the dual-users (B = 0.72, p < .01). After controlling for other
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variables, poorer self-rated health predicted an increase in likelihood of being non-users (B =
0.17, p <.001), only tobacco cigarette users (B = 0.31, p <.001), and only e-cigarette users
(B =0.04, p <.05) compared to dual-users.

In order to study moderating effects of the main predictors (ie, SPD, binge drinking, and
self-rated health,) by sex and age, interactions among the variables were included in the
multinomial model. However, not all interaction terms could be included in the model
because some interaction cells were empty (there were no cases for at least one of the
cross-categories). [Note. The interaction between SPD and sex could not be added because
there were no women who had dual use and SPD. The interaction between binge drinking
and sex was not included because there were no women dual-users who reported their binge
drinking status. The interaction between binge drinking and age was not included because
there were no 18-24 years old who are cigarette only users and did not binge drink. Also,
there were no older than 24 years old who were dual users and binge drank more than 10
days/year.]

The final interaction terms that were included in the model were SPD X age, self-rated
health X sex, and self-rated health X age. Table 5 summarizes the results from the
multinomial regression model including the interaction terms.

The majority of the interaction terms were significant for each of the focal categories that
were compared to the dual-users. The only non-significant interaction was between SPD
and age (B = —0.06, n.s.) for the regression model comparing non-users versus dual-users.
In order to understand the interaction effects, simple slope analyses were conducted for the
interaction terms that were significant. All coefficients were interpreted while holding other
variables in the model constant (ie, controlling for other variables).

The simple slope analysis for the interaction between SPD and age indicated that the
relationship between SPD and the likelihood of the tobacco/nicotine use categories were
more strongly negative for those that were younger adults. For older adults, SPD was not a
significant predictor of the likelihood of being only tobacco cigarette users versus dual-users
(B =0.06, n.s.), but SPD was a significant predictor of being dual-users compared to non-
users (B = -0.52, p <.001) or only e-cigarette users (B = -0.54, p < .001) after controlling
for all other variables. Compared to the older adults, younger adults who endorsed SPD were
more likely to be dual-users compared to only tobacco cigarette users (B = —-0.19, p< .05) or
only e-cigarette users (B = -1.10, p < .001) after controlling for all other variables.

The simple slope of self-rated health on the likelihood of specific tobacco use categories
was positively higher for men compared to women. For women, after controlling for other
variables, the relationship between self-rated health and being non-users or being only
e-cigarette users was negative (B = —0.28, p <.001 and B = -0.19, p <.001, respectively),
indicating that women were more likely to be dual-users than non-users or e-cigarette users
as their self-rated health was poorer. For women, self-rated health was not a significant
predictor of the likelihood of being only cigarette users versus dual-users (B = 0.04, n.s.)
after controlling for other variables. However, for men, the relationship between self-rated
health and tobacco use status was positive for predicting non-users, only cigarette users, and
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only e-cigarette users. That is, as self-rated health was poorer, men were more likely to be
non-users (B = 0.66, p < .001), only cigarette users (B = 0.77, p < .001), or only e-cigarette
users (B = 0.44, p < .001) compared to dual-users even after controlling for other variables.

Age moderated the relationship between self-rated health and tobacco/nicotine use. For
young adults aged 18-24, the relationship between self-rated health and the likelihood of
tobacco/nicotine use categories compared to dual-users was more strongly negative. For
adults over 24-years-old, poorer health predicted higher likelihood to be dual-users than
being non-users (B = —0.28, p <.001) or only e-cigarette users (B = -0.19, p <.001)

after controlling for other variables. Self-rated health was not a significant predictor of the
likelihood of only tobacco cigarette users versus dual-users (B = 0.04, n.s.) for older than
24-years-old adults after controlling for other variables. For younger adults aged 18-24,
poorer health predicted even higher likelihood of being dual-users compared to non-users (B
=-1.21; p <.001), only tobacco cigarette users (B = -1.13; p <.001), or only e-cigarette
users (B = —1.21, p <.001) after controlling for other variables.

Finally, although not a research objective of this paper, given the diverse rates of smoking
among H/L of diverse national backgrounds, © we conducted post hoc descriptive analyses
of the main variables by ancestry groups. As shown in Table 6, the sample size in most of
the ancestry categories is very small, which precluded examination of moderation effects by
subgroups.

DISCUSSION

SPD

The present study documented the associations between 2 indicators of behavioral health
(SPD and binge drinking) and self-rated health with tobacco/nicotine use among H/L,
emphasizing comparisons between dual use and the use of only one product. Findings
demonstrated the complexity of these relationships and the relatively important role of
demographics like age and sex in further understanding the supported associations. The
discussion of findings is organized by predictor variable in the subsections below.

Consistent with our hypotheses, H/L individuals with SPD were more likely to be dual

users compared to non-users or individuals who utilized only one tobacco/nicotine product.
Previous research has indicated that dual users with SPD have high positive expectancies

of the e-cigarette use, including the belief that these products may provide health benefits.
38,41, 65 |nterestingly, the finding from the multivariate model was the opposite from the
pattern shown by the bivariate correlations pointing to SPD as significantly related to less
likelihood of being dual user compare to cigarette only. This difference might have occurred
because other variables were controlled for in the multivariate multinomial regression and/or
the interaction effects. For instance, the moderation analyses by age demonstrated that
younger adults from 18-24 years old were more susceptible than older adults to use both
tobacco cigarettes and e-cigarettes (versus only one product) when they are experiencing
SPD. However, both age groups were more likely to be dual-users than non-users when

they have experienced SPD. These findings are generally consistent with previous research0
indicating the vulnerability of young adults who use e-cigarettes to also use other tobacco
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products, and the overall known comorbidity of SPD and smoking.3:38 On the other hand,
the inability to conduct analyses by sex is not surprising given the low rate of dual use

of tobacco products among women, including H/L.53 Although previous studies among the
general population has not documented sex differences in the link between SPD and dual
use,38: 4041 jt would be important to oversample H/L women with SPD in future tobacco
research and/or conduct qualitative interviews to better understand the patterns of dual use
among them.

Binge Drinking

The hypothesis regarding binge drinking and tobacco/nicotine use was only partially
supported in that individuals engaging in higher binge drinking (more than 10 binge
drinking episodes a year) were more likely to be dual users relative to non-users or
e-cigarette users, but less likely to be dual users compared to only tobacco cigarettes. Thus,
the expectation that H/L dual users would binge drink more compared to non-users and
individuals that consume only one product is not supported by this data, but indicates that
the relationship is contingent to the specific product used. These patterns of associations
were the same in bivariate and multivariate analyses, which speaks to the consistency

of findings. Binge drinking is an at-risk alcohol use pattern known to co-exist with the
consumption of cigarette use among H/L; thus, this finding replicates previous research
highlighting this comorbidity*6:47 and provides new data regarding associations between
binge drinking and dual and e-cigarette use among H/L.51 Of note, a common factor
associated with binge drinking is the use of tobacco cigarette, either alone or in conjunction
with e-cigarettes.

There was insufficient data to conduct analyses stratified by sex when examining
associations between binge drinking and tobacco/nicotine use. This was not surprising
because the overall low prevalence of smoking*® and dual tobacco use®® among H/L women
and also their potential lower rates of binge drinking compared to men 66, particularly
among less acculturated women. Notably, a low number of women reported their binge
drinking status, which may be consistent with underreporting or social desirability related to
their social norms®”,

On the other hand, it was surprising to note the lack of cases of older adults who were

dual users and binge drank at high rates. As suggested by previous research, it is possible
that these individuals use e-cigarettes as a method of cessation instead of intending a dual
useb8:69 or simply discontinued dual use overtime. 70 In any case, insufficient data to
examine these moderation effects precluded us to shed light on the unexpected relationship
between binge drinking and the likelihood of being a tobacco cigarette user or dual user.
Additional research is warranted, including examining the role of acculturation in these
relationships.

Self-rated Health

The examination of self-rated health and tobacco/nicotine use among H/L is relatively novel.
Contrary to our hypothesis, poor self-rated health predicted the likelihood of being a non-
user, an only tobacco cigarette user, and only e-cigarette user compared to dual users. This
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finding is counterintuitive and differs from the results of the bivariate associations whereas
poor self-rated health was predictive of being a dual user relative to being a non-user and
only e-cigarette user. The difference in patterns suggests that there are other contributing
variables in the model and/or that the examined relationships are influenced by other factors.
For instance, our findings demonstrated that the associations between poor self-rated health
and tobacco/nicotine use vary by sex and age groups. Specifically, H/L females and young
adults endorsing poor self-rated health are at risk of being dual tobacco users, while poor
self-rated health protects men and older adults from being dual users.

The aforementioned outcomes raise the question about the directionality of findings,
particularly given the cross-sectional nature of the data. Although speculative at this point, it
is possible that individuals’ report of poor self-rated health is influenced by their perception
of tobacco use health risks 89 and/or that dual product consumption is a byproduct of or
potential coping mechanism for co-existing behavioral health conditions,58 which in turn,
may affect self-rated health.”? On the other hand, the lower likelihood of reporting being a
dual user among older adults with poor self-rated health may suggest the tendency to reduce
tobacco consumption with age. °8 These or additional explanations should be examined via
further research, particularly longitudinal designs and qualitative studies.

The role of self-rated health in predicting tobacco/nicotine use among H/L may also be
influenced by cultural and demographic factors related to baseline definitions of health.

For instance, H/L reports lower self-rated health compared to Whites. 456 Importantly, as
discussed by Jylha,33 individuals from different cultures vary in their perceptions of health
and in their willingness to disclose their health as positive or negative. Also, linguistic
factors in the assessment of self-rated health may play a role in the endorsement of items as
“fair”, as they may mean something different across individuals. Similarly, age and sex also
influence the assessment of health in likely complex ways, including the consideration of the
comparison group and age-specific expectations.>3 For example, older people could compare
their current health with their own former health and/or with others in the same age group

or engaging in similar health behaviors. They also tend to assess their health more optimally
than younger people, perhaps influenced by their expectation to have some health issues.
Further, men tend to rate their health better than women, 54 57. 58 which may directly and
indirectly relate to tobacco use behaviors. Further research is needed to disentangle these
relationships.

Strengths, Limitations And Directions For Future Research

This study has several strengths, both conceptual and methodological. This study was
conducted in Houston, Texas which is the fourth largest city in the U.S.72 and the most
racially and ethnically diverse major metropolis in the country.”® As such, it has a high
population of H/L, which may represent the proportions in other areas of the country. Along
this line, the study contributes to racial/ethnic disparities and tobacco-related disparities
science by shedding light regarding behavioral health factors and self-rated health as
predictors of tobacco/nicotine use in this priority population. Although preliminary at this
point, our reports of the moderation effects of age and sex in predicting tobacco/nicotine use
products are contributions to the literature. 74 Methodologically, this study was conducted
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with data from the HHS, which utilized random sampling increasing the generalizability of
the results. In addition, the definition of variables is consistent with other national surveys,
like the Behavioral Risk Factor Surveillance System, which facilitates comparison of results
across cities and states. Another strength is that the sampling weights were provided which
allows for more accurate estimation of the model parameters. Finally, multiple imputation
was utilized for analyses, which is the state-of-the-art method for dealing with missing data
while assuming missing at random. 64

Despite the noted study strengths, some limitations should be highlighted in order to better
interpret the findings and for consideration in future studies. For instance, we acknowledge
that the variables under study do not necessarily represent the unique or more central
determinants of dual use among H/L as there are several other factors influencing smoking
behaviors in this population, including unequal marketing exposure 7> and cultural factors.
14,66 Additionally, disparities in social environments /7 may also be contributing factors,
which warrant further investigation. Yet, given the role of behavioral health in tobacco

use, 33:35.36.48 the relationships examined herein contribute to the understanding of tobacco-
related health disparities among H/L, now with an extended focus on e-cigarette and dual
use.

Data from this study is cross-sectional; thus, causality cannot be inferred. It is unclear
whether psychological distress, binge drinking, and self-rated health have effects on tobacco
use or if tobacco/nicotine use affects these variables. Also, most of the variables are
categorical which might hinder the provision of abundant information. Future studies should
use continued measures of the SPD and binge drinking as well as qualitative inquiries

and longitudinal designs to collect more rich data. Additionally, the survey data was based
on self-report; therefore, social desirability and/or bias recall may have played a role in

the individual’s responses. Another potential limitation is that there was insufficient data

to conduct some moderation analyses and for the ones conducted, the results may have

been underpowered given the sparseness of some of the interaction cells. Nonetheless, these
preliminary results may spark the development and testing of specific hypotheses regarding
the role of age and sex in H/L dual use of tobacco products, as well as the examination

of these relationships by national subgroups. ° Future research in these areas should use
quota sampling methods and oversample H/L women who use both tobacco cigarette and
e-cigarette, adults who binge drink, and H/L from ancestries other than Mexican to further
investigate these moderations. Studies can also gather data from collaterals to compensate
for none or underreporting. Lastly, we were not able to explore the study variables beyond
self-identified sex. Data on sex identity or sexual orientation were not collected as part of
the HHS; thus, we do not know the extent to which the findings are generalizable to sexual
minorities. Given the smoking prevalence among the LGBTQ+ population,’”"® we believe it
is imperative that city and statewide surveys gather this important data so factors predicting
tobacco cigarette and e-cigarette use can be studied among this vulnerable population.

Conclusion

Consistently, SPD, binge drinking, and self-rated health were significantly related to dual
use of tobacco cigarette and e-cigarette when compared with non-users. However, the
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relationships of these predictors with dual use versus only one product were not consistent
for tobacco cigarette or e-cigarette use; rather, they were complex. In addition, age and

sex demonstrated to be important moderators of the relationships examined, which speaks
about the potential need for tailoring interventions according to subgroups. Furthermore, the
strong relationships between SPD, binge drinking, and self-rated health with dual use speaks
about the importance of assessing an array of tobacco/nicotine products in both research
and clinical practice. Reducing the positive expectancies of the use of these products may
increase the efficacy of tobacco control efforts targeting priority populations. 3841 Along
this line, the co-ocurrence of binge drinking with dual use and e-cigarette calls for the
application and testing of evidence-based interventions focused on the reduction of multiple
risk behaviors.”®

Acknowledgements

This work was supported, in part, by an American Cancer Society’s Mentored Research Scholar Grant (MRSG-15-
018-01-CPPB) and by the National Cancer Institute of the National Institutes of Health (P20CA221697 and
P20CA221696). The content of the paper is solely the responsibility of the authors and do not necessarily represent
the official views of the sponsoring organizations.

Authors are grateful to the UTHealth School of Public Health, Institute for Health Policy personnel for their timely
provision of the data and guidance through the process. Authors are also grateful for the Scholarly Publication
Grant of the University of Houston’s Underrepresented Women of Color Coalition.

References

1. Colby SL, Ortman JM. Projections of the size and composition of the US population: 2014 to 2060:
Current Population Reports, P25-1143, US Census Bureau, Washington, DC. 2015.

2. Creamer MR, Wang TW, Babb S, et al. Tobacco product use and cessation indicators among adults
- United States, 2018. MMWR Morb Mortal Wkly Rep. 2019;68(45):1013-1019. DOI: 10.15585/
mmwr.mm6845a2

3. Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor Surveillance System
Survey Data. In. Atlanta, Georgia: U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention; 2018.

4. Martell BN, Garrett BE, Caraballo RS. Disparities in adult cigarette smoking — United States,
2002-2005 and 2010-2013. MMWR Morb Mortal WKkly Rep 2016;65:753-758. DOI: 10.15585/
mmwr.mm6530al [PubMed: 27491017]

5. American Cancer Society. Cancer facts and figures for Hispanics/Latinos—2018-2020. Atlanta:
American Cancer Society, Inc. Published 2018. Accessed July 1, 2020.

6. Dominguez K, Penman-Aguilar A, Chang MH, et al. Vital signs: leading causes of death, prevalence
of diseases and risk factors, and use of health services among Hispanics in the United States -
2009-2013. MMWR Morb Mortal Wkly Rep. 2015;64(17):469. [PubMed: 25950254]

7. Babb S, Malarcher A, Asman K, et al. Disparities in cessation behaviors between Hispanic and
Non-Hispanic White adult cigarette smokers in the United States, 2000-2015. Prev Chronic Dis
2020;17:190279. DOI: 10.5888/pcd17.190279

8. Trinidad DR, Perez-Stable EJ, Emery SL, et al. Intermittent and light daily smoking across
racial/ethnic groups in the US. Nicotine Tob Res. 2009;11(2), 203-210. DOI: 10.1093/ntr/ntn018
[PubMed: 19246433]

9. Kaplan RC, Bangdiwala SI, Barnhart JM. Smoking among U.S. Hispanic/Latino adults: the
Hispanic community health study/study of Latinos. Am J Prev Med. 2014; 46(5):496-506. DOI:
10.1016/j.amepre.2014.01.014 [PubMed: 24745640]

10. Center for Disease Control and Prevention. Quitting smoking among adults—United States, 2001—

2010. MMWR. Morb Mortal Wkly Report. 2011;60:1513-1519.

Am J Health Behav. Author manuscript; available in PMC 2022 October 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Correa-Fernandez et al.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Page 14

. Trinidad DR, Perez-Stable EJ, White MM, et al. A nationwide analysis of US racial/ethnic
disparities in smoking behaviors, smoking cessation, and cessation related factors. Am J Public
Health. 2011;101(4):699-706. doi: 10.2105/AJPH.2010.191668 [PubMed: 21330593]

Levinson AH, Pérez-Stable E, Espinoza P, et al. Latinos report less use of pharmaceutical

aids when trying to quit smoking. Am J Prev Med. 2004; 26(2):105-11. DOI: 10.1016/
j.amepre.2003.10.012 [PubMed: 14751320]

Zinser MC, Pampel FC, Flores E. Distinct beliefs, attitudes, and experiences of Latino smokers:
relevance for cessation interventions. Am J Health Promot. 2011;25(5Suppl): eS1-e15. doi:
10.4278/ajhp.100616-QUAN-200 [PubMed: 21510796]

Castro Y. Determinants of smoking and cessation among Latinos: challenges and implications
for research. Soc Personal Psychol Compass. 2016;10(7):390-404. doi: 10.1111/spc3.12256
[PubMed: 27672402]

McMillen RC, Gottlieb MA, Shaefer RM, et al. Trends in electronic cigarette use among U.S.
adults: use is increasing in both smokers and nonsmokers. Nicotine Tob Res. 2015;17(10):1195—
1202. doi: 10.1093/ntr/ntu213 [PubMed: 25381306]

Trehy ML, Ye W, Hadwiger ME, et al. Analysis of Electronic Cigarette Cartridges, Refill
Solutions, and Smoke for Nicotine and Nicotine Related Impurities. J Liqg Chromatogr R T.
2011;34(14):1442-1458. doi: 10.1080/10826076.2011.572213

Williams M, Villarreal A, Bozhilov K, et al. Metal and silicate particles including nanoparticles
are present in electronic cigarette cartomizer fluid and aerosol. PLoS One. 2013;8(3):e57987. doi:
10.1371/journal.pone.0057987 [PubMed: 23526962]

Dinakar C, O’Connor GT. The health effects of electronic cigarettes. N Engl J Med.
2016;375(14):1372-1381. doi: 10.1056/NEJMra1502466 [PubMed: 27705269]

Pisinger C, Dossing M. A systematic review of health effects of electronic cigarettes. Prev Med.
2014,69:248-260. 10.1016/j.ypmed.2014.10.009 [PubMed: 25456810]

Bold KW, Krishnan-Sarin S, Stoney CM. E-cigarette use as a potential cardiovascular disease risk
behavior. Am Psychol. 2018;73(8):955-967. doi: 10.1037/amp0000231 [PubMed: 30394775]

Glasser AM, Collins L, Pearson JL, et al. Overview of electronic nicotine delivery systems:

a systematic review. Am J Prev Med. 2017;52(2):e33-e66. doi: 10.1016/j.amepre.2016.10.036
[PubMed: 27914771]

Dawkins L, Turner J, Hasna S, Soar K. The electronic-cigarette: effects on desire to

smoke, withdrawal symptoms and cognition. Addict Behav. 2012;37(8):970-973. doi: 10.1016/
j.addbeh.2012.03.004 [PubMed: 22503574]

Peters EN, Harrell PT, Hendricks PS, et al. Electronic cigarettes in adults in outpatient substance
use treatment: awareness, perceptions, use, and reasons for use. Am J Addict. 2015;24(3):233-
239. doi: 10.1111/ajad.12206 [PubMed: 25809200]

Delnevo CD, Giovenco DP, Steinberg MB, et al. Patterns of electronic cigarette use among adults
in the United States. Nicotine Tob Res. 2016;18(5):715-719. DOI: 10.1093/ntr/ntv237 [PubMed:
26525063]

Doran N, Brikmanis K, Petersen A, et al. Does e-cigarette use predict cigarette escalation? A
longitudinal study of young adult non-daily smokers. Prev Med. 2017; 100:279-284. doi: 10.1016/
j.ypmed.2017.03.023 [PubMed: 28583658]

Kalkhoran S, Glantz SA. E-cigarettes and smoking cessation in real-world and clinical settings:

a systematic review and meta-analysis. Lancet Respir Med. 2016;4(2):116-128. doi: 10.1016/
$2213-2600(15)00521-4 [PubMed: 26776875]

Pepper JK, Brewer NT. Electronic nicotine delivery system (electronic cigarette) awareness,

use, reactions and beliefs: a systematic review. Tob Control. 2014;23(5):375-384. doi: 10.1136/
tobaccocontrol-2013-051122 [PubMed: 24259045]

Webb Hooper M, Kolar SK. Racial/Ethnic differences in electronic cigarette use and reasons for
use among current and former smokers: findings from a community-based sample. Int J Environ
Res Public Health. 2016;13(10):1009. doi: 10.3390/ijerph13101009

Centers for Disease Control Prevention. National vital statistics system. Deaths, percent of total
deaths, and death rates for the 15 leading causes of death in 5-year age groups, by Hispanic

Am J Health Behav. Author manuscript; available in PMC 2022 October 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Correa-Fernandez et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Page 15

Origin, race for non-Hispanic population and sex: United States, 1999-2006 http://www.cdc.gov/
nchs/data/dvs/LCWK4_2006.pdf. Published 2010. Accessed June 22, 2020.

Wassertheil-Smoller S, Arredondo EM, Cai J, et al. Depression, anxiety, antidepressant use, and
cardiovascular disease among Hispanic men and women of different national backgrounds: results
from the Hispanic community health study/study of Latinos. Ann Epidemiol. 2014;24(11):822—
830. doi: 10.1016/j.annepidem.2014.09.003 [PubMed: 25439033]

Lorenzo-Blanco El, Cortina LM. Latino/a depression and smoking: an analysis through the lenses
of culture, gender, and ethnicity. Am J Community Psychol. 2013;51(3-4):332-346. doi: 10.1007/
510464-012-9553-3 [PubMed: 22956250]

Perez-Stable EJ, Marin G, Marin BV, Katz MH. Depressive symptoms and cigarette smoking
among Latinos in San Francisco. Am J Public Health. 1990;80(12):1500-1502. doi: 10.2105/
ajph.80.12.1500 [PubMed: 2240340]

Wilkinson AV, Vatcheva KP, Perez A, et al. Anxiety, depression and smoking status among adults
of Mexican heritage on the Texas-Mexico Border. Hisp J Behav Sci. 2014;36(3):316-328. doi:
10.1177/0739986314540455 [PubMed: 26120245]

Weissman J, Pratt LA, Miller EA, Parker JD. Serious psychological distress among adults: United
States, 2009-2013. NCHS data brief. 2015;203:1-8.

Kulik MC, Glantz SA. Softening among U.S. smokers with psychological distress: more quit
attempts and lower consumption as smoking drops. Am J Prev Med. 2017;53(6):810-817. doi:
10.1016/j.amepre.2017.08.004 [PubMed: 29029966]

Choi NG, DiNitto D. Drinking, smoking, and psychological distress in middle and late life. Aging
& Mental Health. 2011;15(6):720-731. doi: 10.1080/13607863.2010.551343 [PubMed: 21562984]

Cummins SE, Zhu SH, Tedeschi GJ, et al. Use of e-cigarettes by individuals with mental health
conditions. Tob Control. 2014;23:48-53.

Spears VA, Jones DM, Weaver SR, et al. Electronic nicotine delivery system (ENDS) use in
relation to mental health conditions, past-month serious psychological distress and cigarette
smoking status, 2017. Addiction. 2019. 114(2): 315-325. doi: 10.1111/add.14464 [PubMed:
30291763]

Park SH, Lee L, Shearston JA, Weitzman M. Patterns of electronic cigarette use and level

of psychological distress. PL0oS One. 2017;12(3):e0173625. doi: 10.1371/journal.pone.0173625
[PubMed: 28278239]

Prochaska JJ, Grana RA. E-cigarette use among smokers with serious mental illness. PL0oS One.
2014;9(11):e113013. 10.1371/journal.pone.0113013 [PubMed: 25419703]

Miller ME, Tidey JW, Rohsenow DJ, Higgins ST. Electronic cigarette expectancies in smokers
with psychological distress. Tob Regul Sci. 2017;3(1):108-114. doi: 10.18001/TRS.3.1.11
[PubMed: 28653023]

SAMHSA. National Survey on Drug Use and Health (NSDUH). Table 2.1B—Tobacco Product
and Alcohol Use in Lifetime, Past Year, and Past Month among Persons Aged 12 or Older, by
Age Group: Percentages, 2017 and 2018. https://www.samhsa.gov/data/sites/default/files/cbhsg-
reports/NSDUHDetailedTabs2018R2/NSDUHDetTabsSect2pe2018.htm#tab2-1b Published 2018.
Accessed December 2, 19.

Chartier K, Caetano R. Ethnicity and health disparities in alcohol research. Alcohol Res Health.
2010. 33(1-2):152-160. [PubMed: 21209793]

National Institute of Alcohol Abuse and Alcoholism. NIAAA Council approves definition of binge
drinking. NIAAA Newsletter 2004; 3:3

World Health Organization. Global Status Report on Alcohol & Health. Geneva, Switzerland:
World Health Organization. 2018

Harrison EL, Desai RA, McKee SA. Nondaily smoking and alcohol use, hazardous drinking,

and alcohol diagnoses among young adults: findings from the NESARC. Alcohol Clin Exp Res.

2008;32(12):2081-2087. doi: 10.1111/j.1530-0277.2008.00796.x [PubMed: 18828805]

McKee SA, Falba T, O’Malley SS, et al. Smoking status as a clinical indicator for alcohol misuse
in US adults. Arch Intern Med. 2007;167(7):716-721. doi:10.1001/archinte.167.7.716 [PubMed:
17420431]

Am J Health Behav. Author manuscript; available in PMC 2022 October 28.


http://www.cdc.gov/nchs/data/dvs/LCWK4_2006.pdf
http://www.cdc.gov/nchs/data/dvs/LCWK4_2006.pdf
https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHDetailedTabs2018R2/NSDUHDetTabsSect2pe2018.htm#tab2-1b
https://www.samhsa.gov/data/sites/default/files/cbhsq-reports/NSDUHDetailedTabs2018R2/NSDUHDetTabsSect2pe2018.htm#tab2-1b

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Correa-Fernandez et al.

48

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.
65.

66.

67.

Page 16

. Cox LS, Feng S, Caar J, et al. Social and Behavioral Correlates of Cigarette Smoking among
Mid-Atlantic Latino Primary Care Patients. Cancer Epidemiology Biomarkers & Prevention.
2005;14(8):1966-1980. doi: 10.1158/1055-9965.EPI-05-0141

Hershberger AR, VanderVeen JD, Karyadi KA, Cyders MA. Transitioning from cigarettes to
electronic cigarettes increases alcohol consumption. Subst Use Misuse. 2016;51(14):1838-1845.
doi: 10.1080/10826084.2016.1197940 [PubMed: 27653988]

Cohn A, Villanti A, Richardson A, et al. The association between alcohol, marijuana use, and new
and emerging tobacco products in a young adult population. Addict Behav. 2015;48:79-88. doi:
10.1016/j.addbeh.2015.02.005 [PubMed: 26042613]

Roberts W, Moore KE, Peltier MR, et al. Electronic cigarette use and risk of harmful alcohol
consumption in the U.S. population. Alcohol Clin Exp Res. 2018;42(12):2385-2393. doi: 10.1111/
acer.13889 [PubMed: 30222189]

Barile JP, Reeve BB, Smith AW. Monitoring population health for healthy people 2020: evaluation
of the NIH PROMIS(R) Global Health, CDC healthy days, and satisfaction with life instruments.
Qual. Life Res. 2013;22(6):1201-1211. doi: 10.1007/s11136-012-0246-z [PubMed: 23404737]

Jylha M. What is self-rated health and why does it predict mortality? Towards a unified conceptual
model. Soc. Sci. Med. 2009;69(3):307-316. doi: 10.1016/j.socscimed.2009.05.013 [PubMed:
19520474]

Tsai J, Ford ES, Li C, et al. Multiple healthy behaviors and optimal self-rated health: findings from
the 2007 Behavioral Risk Factor Surveillance System Survey. Prev. Med. 2010;51(3-4): 268-274.
doi: 10.1016/j.ypmed.2010.07.010 [PubMed: 20647019]

Centers for Disease Control. Racial/Ethnic disparities in self-rated health status among adults
with and without disabilities -- United States, 2004 — 2006. MMWR. Morb Mortal Wkly Rep.
2008;57(39):1069-1073. [PubMed: 18830209]

Benjamins MR, Hirschman J, Hirschtick J, Whitman S. Exploring differences in self-rated health
among Blacks, Whites, Mexicans, and Puerto Ricans. Ethn Health. 2012; 17(5):463-476. doi:
10.1080/13557858.2012.654769 [PubMed: 22288772]

Eriksson I, Undén AL, Elofsson S. Self-rated health. Comparisons between three different
measures. Results from a population study. Int J Epidemiol. 2001; 30(2):326-333. doi:
10.1093/ije/30.2.326 [PubMed: 11369738]

Giron P. Determinants of self-rated health in Spain: differences by age groups for adults. The Eur J
Public Health. 2012; 22(1), 36-40. doi: 10.1093/eurpub/ckq133 [PubMed: 20926404]

Meurer LN, Layde PM, Guse CE. Self-rated health status: a new vital sign for primary care? WMJ.
2001; 100(7):35-39.

Tsai J, Rolle 1V, Singh T, et al. Patterns of marijuana and tobacco use associated with suboptimal
self-rated health among US adult ever users of marijuana. Prev. Med. Reports 2017; 6:251-257.
doi: 10.1016/j.pmedr.2017.03.014

Mendoza-Romero D, Urbina A, Cristancho-Montenegro A, Rombaldi A. Impact of smoking and
physical inactivity on self-rated health in women in Colombia. Prev Med Reports. 2019; 16,
100976.

Hosmer DW Jr, Lemeshow S, Sturdivant RX. Applied logistic regression. John Wiley & Sons
2013.

Kava CM, Hannon PA, Harris JR. Use of cigarettes and e-cigarettes and dual use among

adult employees in the US Workplace. Prev Chronic Dis. 2020. 17:E16. doi: 10.5888/
pcd17.190217externalicon. [PubMed: 32078502]

Enders CK. Applied missing data analysis. New York: The Guilford Press 2010.

Spears VA, Jones DM, Weaver SR, et al. Motives and perceptions regarding electronic nicotine
delivery systems (ENDS) use among adults with mental health conditions. Addict Behav.
2018;80:102-109. doi: 10.1016/j.addbeh.2018.01.014 [PubMed: 29407679]

Wahl AM, Eitle TM. Gender, acculturation and alcohol use among Latina/o adolescents: a multi-
ethnic comparison. J Immigr Minor Health. 2010;12(2):153-165. doi: 10.1007/s10903-008-9179-6
[PubMed: 18807187]

Caetano R, Clark CL. Acculturation, alcohol consumption, smoking, and drug use among
Hispanics. In Chun KM, Organista PB, Marin G, (Eds). Acculturation: Advances in Theory,

Am J Health Behav. Author manuscript; available in PMC 2022 October 28.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Correa-Fernandez et al.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Page 17

Measurement, and Applied Research. Washington, DC: American Psychological Association
2003: 223-239.

Olfson M, Wall MM, Liu SM, et al. E-cigarette use among young adults in the US. Am J Prev
Med. 2019;56(5):655-663. doi: 10.1016/j.amepre.2018.12.004 [PubMed: 30885517]

Cooper M, Harrell MB, Perry CL. Comparing young adults to older adults in e-cigarette
perceptions and motivations for use: implications for health communication. Health Educ Res.
2016;31(4):429-438. doi: 10.1093/her/cyw030 [PubMed: 27325619]

Piper ME, Baker TB, Benowitz NL, Jorenby DE. Changes in use patterns over 1 year
among smokers and dual users of combustible and electronic cigarettes. Nicotine Tob Res.
2020;22(5):672-680. doi: 10.1093/ntr/ntz065 [PubMed: 31058284]

Mauro PM, Canham SL, Martins SS, Spira AP. Substance-use coping and self-rated health
among US middle-aged and older adults. Addict Behav. 2015; 42, 96-100. doi: 10.1016/
j.addbeh.2014.10.031 [PubMed: 25437264]

United States Census Bureau. City and population totals: 2010-2019. Annual Estimates of

the Resident Population for Incorporated Places of 50,000 or More, Ranked by July 1, 2019
Population: April 1, 2010 to July 1, 2019. https://www.census.gov/data/tables/time-series/demo/
popest/2010s-total-cities-and-towns.html. Revised May 7, 2020. Accessed May 21, 2020.

Huffington Post. Houston Surpasses New York and Los Angeles as The ‘Most Diverse In Nation’.
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?
guccounter=1&guce_referrer=aHROcHM6Ly93d3cuz29vZ2xILmNvhS8&guce_referrer_sig=AQ
AAANagR2H8usuZvjllhbSzpxB1-
sPOgcyvDXNAKXDchiyFpjSjwW2A8zaNRWJpTuaqqQ480ADJI0bJFplcrSHHIXpe9Jt5Dz_G6unch
JAQSs8HzInCtmgNEfX8kngV-MLiF85y-JvdMgERXsw1-
pkpzB9gdj6 Y KWKHMWwQMyaOQ3A3m9 Published March 5, 2012. Accessed June 5, 2020.

Spears CA, Jones DM, Weaver SR, et al. Sociodemographic correlates of electronic nicotine
delivery systems (ENDS) use in the United States, 2016-2017. Am J Public Health. 2019;
109(9):1224-1232. doi: 10.2105/AJPH.2019.305158 [PubMed: 31318599]

Campaign for Tobacco-Free Kids. Tobacco use and Hispanics. Washington, D.C.: Campaign for
Tobacco-Free Kids, 2015.

Caraballo RS, Rice KL, Neff LJ, Garrett BE. Social and physical environmental characteristics
associated with adult current cigarette smoking. Prev Chronic Dis. 2019;16:180373. doi: 10.5888/
pcd16.180373

Fallin A, Goodin A, Lee YO, Bennett K. Smoking characteristics among lesbian, gay, and bisexual
adults. Prev Med. 2015;74:123-130. doi: 10.1016/j.ypmed.2014.11.026 [PubMed: 25485860]

Tami-Maury I, Sharma A, Chen M, et al. Comparing smoking behavior between female-to-male
and male-to-female transgender adults. Tob Prev Cessat. 2020;6:43. doi: 10.18332/tpc/114513
[PubMed: 33083676]

Correa-Fernandez V, Diaz-Toro EC, Reitzel LR, et al. Combined treatment for at-risk drinking and
smoking cessation among Puerto Ricans: A randomized clinical trial. Addict Behav. 2017;65:185—
192. doi: 10.1016/j.addbeh.2016.10.009 [PubMed: 27825036]

Am J Health Behav. Author manuscript; available in PMC 2022 October 28.


https://www.census.gov/data/tables/time-series/demo/popest/2010s-total-cities-and-towns.html
https://www.census.gov/data/tables/time-series/demo/popest/2010s-total-cities-and-towns.html
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANagR2H8usuZvjlIhbSzpxB1-sP0qcyvDxNAKXDchiyFpjSjW2A8zaNRWJpTuaqqQ48OADJ0bJFpIcrSHHIXpe9Jt5Dz_G6uncbJA0Ss8HzlnCtmgNEfX8knqV-MLiF85y-JvdMqERXsw1-pkpzB9gdj6YKWKHmWwQMyaOQ3A3m9
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANagR2H8usuZvjlIhbSzpxB1-sP0qcyvDxNAKXDchiyFpjSjW2A8zaNRWJpTuaqqQ48OADJ0bJFpIcrSHHIXpe9Jt5Dz_G6uncbJA0Ss8HzlnCtmgNEfX8knqV-MLiF85y-JvdMqERXsw1-pkpzB9gdj6YKWKHmWwQMyaOQ3A3m9
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANagR2H8usuZvjlIhbSzpxB1-sP0qcyvDxNAKXDchiyFpjSjW2A8zaNRWJpTuaqqQ48OADJ0bJFpIcrSHHIXpe9Jt5Dz_G6uncbJA0Ss8HzlnCtmgNEfX8knqV-MLiF85y-JvdMqERXsw1-pkpzB9gdj6YKWKHmWwQMyaOQ3A3m9
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANagR2H8usuZvjlIhbSzpxB1-sP0qcyvDxNAKXDchiyFpjSjW2A8zaNRWJpTuaqqQ48OADJ0bJFpIcrSHHIXpe9Jt5Dz_G6uncbJA0Ss8HzlnCtmgNEfX8knqV-MLiF85y-JvdMqERXsw1-pkpzB9gdj6YKWKHmWwQMyaOQ3A3m9
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANagR2H8usuZvjlIhbSzpxB1-sP0qcyvDxNAKXDchiyFpjSjW2A8zaNRWJpTuaqqQ48OADJ0bJFpIcrSHHIXpe9Jt5Dz_G6uncbJA0Ss8HzlnCtmgNEfX8knqV-MLiF85y-JvdMqERXsw1-pkpzB9gdj6YKWKHmWwQMyaOQ3A3m9
https://www.huffpost.com/entry/houston-most-diverse_n_1321089?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZ29vZ2xlLmNvbS8&guce_referrer_sig=AQAAANagR2H8usuZvjlIhbSzpxB1-sP0qcyvDxNAKXDchiyFpjSjW2A8zaNRWJpTuaqqQ48OADJ0bJFpIcrSHHIXpe9Jt5Dz_G6uncbJA0Ss8HzlnCtmgNEfX8knqV-MLiF85y-JvdMqERXsw1-pkpzB9gdj6YKWKHmWwQMyaOQ3A3m9

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Correa-Fernandez et al.

Table 1.

Measurement of Study Variables

Page 18

Variable

Measurement

Categories

Predictor Variables

Serious psychological
distress (SPD)*

Binge drinking

Self-rated health

Kessler’s scale of 6 questions assessing frequency of symptoms on a 0 to 4 scale.
Score of 13 or greater indicated SPD.

Example: About how often during the past 30 days did you feel nervous-would you
say all of the time, most of the time, some of the time, a little of the time, or none of
the time?

In the past 12 months, about how many times did you have 5 (male)/4 (female) or
more alcoholic drinks in a single day?

Would you say your health in general is excellent, very good, good, fair, or poor?

0=no
1=yes

0= no days binge drinking
1= 1-10 days/year
2= more than 10 days/year

1= excellent
2= very good
3=good
4=fair

5= poor

Dependent Variable

Tobacco/Nicotine Use

Combination of the variables current cigarette smoking pattern (i.e., Do you now
smoke cigarettes every day, some days, or not at all?) and electronic cigarette
smoking pattern (i.e., Do you now use e-cigarettes every day, some days, or not at

0= non-users
1= only tobacco cigarettes
2= only e-cigarettes

all?) 3= dual users
Moderators
Age [Variable created from multiple survey questions] 1=18-24
2=25-69
3=60 and over
Sex May I confirm your gender? 1= male
2= female
Covariates
Education 1= Less than High school

2= High school/some college
3= College and beyond
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Table 2.

Page 19

Descriptive Statistics of Study Variables for Unweighted and Weighted Sample

Variable

Descriptive statistics for original data without

weights
n=188

Descriptive statistics for imputed data with weights
(frequencies rounded to whole numbers)
n = 158,369

Tobacco/nicotine use

Serious psychological
distress

Binge drinking
(n=151)

Self-rated health
(1=Excellent to
5=Poor)

Age

Sex

Education level

Non-users = 93 (49.5%)
Cigarette users = 45 (23.9%)
E-cigarette users = 31 (16.5%)
Dual-users = 19 (10.1%)

No = 164 (87.2%)
Yes = 24 (12.8%)

None = 49 (32.5%)
1-10 days/year = 74 (49%)
More than 10 days/year = 28 (18.5%)

Mean = 2.57
Standard Deviation = 1.15

18-24 = 77 (41%)
Above 24 = 111 (59%)

Male = 127 (67.6%)
Female = 61 (32.4%)

Less than high school = 24 (12.8%)
High school/some college = 131 (69.7%)
College and beyond = 24 (17.6%)

Non-users = 73,873 (46.7%)
Cigarette users = 44,925 (28.4%)
E-cigarette users = 25,348 (16.0%)
Dual-users = 14,223 (9.0%)

No = 137,645 (86.9%)
Yes = 20,724 (13.1%)

None = 52,312 (33.0%)
1-10 days/year = 76,918 (48.6%)
More than 10 days/year = 29,138 (18.4%)

Mean = 2.65
Standard Deviation = 1.24

18-24 = 53,118 (33.5%)
Above 24 = 105,251 (66.5%)

Male = 119,159 (75.2%)
Female = 39,210 (24.8%)

Less than high school = 33,240 (21.0%)
High school/some college = 107,502 (67.9%)
College and beyond = 17,627 (11.1%)
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