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Abstract

Introduction: Accumulating evidence demonstrates a strong link between alcohol consumption 

and smoking status among Latinx individuals. However, there is a need to evaluate the cognitive 

processes and experiences related to quitting smoking among Latinx smokers. The purpose of the 

current paper was to examine the association between alcohol consumption and smoking 

expectancies, barriers to cessation, cigarette dependence, quit problems, and intentions and 

confidence to quit.

Methods: Data were taken from a sample of Spanish-speaking Latinx daily smokers (N = 359; 

59% female; Mage = 33.20, SD = 9.71) who completed an online survey. The alcohol consumption 

subscale of the Alcohol Use Disorders Identification Test (AUDIT; Babor, Higgins-Biddle, 

Saunders, & Monteiro, & World Health Organization, 2001) was used to predict smoking 

variables.

Results: Consistent with our prediction, alcohol consumption significantly predicted smoking 

variables indicative of poorer smoking cessation ability. Specifically, greater alcohol consumption 

was associated with greater positive and negative smoking expectancies, barriers to cessation, and 

quit problems experienced during prior cessation attempts. Unexpectedly, greater alcohol 

consumption was also associated with greater confidence to quit smoking.
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Conclusions: The current research suggests that alcohol consumption should be considered in 

the context of smoking cessation among Latinx individuals. The findings confirm and extend 

previous research by demonstrating that alcohol consumption is associated with proximal 

predictors of smoking outcomes that can be targeted during treatment. Implications for future 

research include addressing alcohol consumption during intervention and treatment of Latinx daily 

smokers.
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1. Introduction

Cigarette smoking remains the leading preventable cause of death and disability in the 

United States (U.S.), contributing to over 443,000 deaths each year (CDC, 2008). Although 

recent years have been marked by a significant decrease in smoking prevalence among the 

general population in the U.S., reductions in smoking are not uniformly experienced by all 

groups. For example, while the proportion of non-Hispanic or Latino/a (hereafter, Latinx) 

White smokers decreased from 2000 to 2017, the proportion of Latinx smokers increased 

from 8.4% to 11.3% in the same period (U.S. Department of Health and Human Services, 

2020). Most (67.4%) Latinx smokers want to quit (Babb, Malarcher, Schauer, Asman, & 

Jamal, 2017) and 94.3% express some interest in smoking cessation programs (Cox, 

Cupertino, & Tercyak, 2011). Yet, Latinx individuals are less likely than non-Latinx White 

individuals to be asked about their tobacco use or be advised on quitting during a healthcare 

encounter (Cokkinides, Halpern, Barbeau, Ward, & Thun, 2008; Levinson, Pérez-Stable, 

Espinoza, Flores, & Byers, 2004). Furthermore, cessation treatment utilization rates and 

long-term benefits of treatment remain low among Latinx smokers (Levinson et al., 2004; 

Webb, Rodríguez-Esquivel, & Baker, 2010). These systemic challenges culminate in greater 

quit difficulty among Latinx smokers, as evinced by lower quit rates (Stahre, Okuyemi, 

Joseph, & Fu, 2010; Trinidad, Pérez-Stable, White, Emery, & Messer, 2011). This lack of 

clinical uptake and intervention response among Latinx smokers might be related to limited 

scientific understanding of the factors that interfere with successful smoking cessation 

among this group (Castro, 2016).

Emerging evidence has identified alcohol consumption as a robust determinant of smoking 

behavior among Latinx persons. Latinx individuals who report more alcohol use are 2.94 

times as likely to be a smoker than those who do not report alcohol use (Cox, Feng, Cañar, 

Ford, & Tercyak, 2005). Furthermore, Latinx smokers report more drinks per week 

(Rodníguez-Esquivel, Cooper, Blow, & Resor, 2009) and greater (3.1×) rates of binge 

drinking (Woolard et al., 2015) compared with Latinx non-smokers. Although this research 

provides strong initial support for the association between alcohol and smoking status, it has 

largely overlooked the potential to examine alcohol in a more nuanced framework (Baker et 

al., 2011; Prochaska & Velicer, 1997).

It is imperative to consider the cognitive processes and experiences predominant in 

cognitive-behavioral models of addiction (Baker, Piper, McCarthy, Majeskie, & Fiore, 2004; 
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Niaura, 2000) that underpin alcohol-smoking relations. Extant research among mostly non-

Latinx White participants demonstrates a strong association between alcohol consumption 

and cigarette urge and craving (Burton & Tiffany, 1997; King & Epstein, 2005). 

Furthermore, alcohol consumption strengthens the rewarding effects of nicotine, including 

reducing cravings, increasing smoking satisfaction, and increasing the subjective stimulant 

and calming effects of nicotine (Perkins, 1997; Rose et al., 2004). Qualitative data also 

suggests that smokers are acutely aware of nicotine’s ‘sobering’ effect when intoxicated, and 

this effect even motivates use (Nichter, Nichter, Carkoglu, & Lloyd-Richardson, 2010). 

Taken together, these findings suggest that cigarette use is motivated by alcohol 

consumption, in part due to the actual and expected effects of nicotine.

In addition to established alcohol-smoking motivational processes, a large body of work 

supports a strong relationship between alcohol consumption and quit difficulties, albeit 

largely among non-Latinx White smokers. Alcohol consumption is consistently associated 

with failure to achieve smoking cessation milestones and with continued smoking (Hughes 

& Kalman, 2006; Humfleet, Muñoz, Sees, Reus, & Hall, 1999; Kahler et al., 2009). 

Although alcohol consumption is strongly associated with rates of quitting, perceived 

barriers to cessation and past quit difficulties have not been examined as perpetuators of this 

relationship for Latinx smokers. Furthermore, nicotine dependence is posited to be culpable 

for smokers’ quit difficulties, yet the literature on alcohol consumption and nicotine or 

cigarette dependence presents mixed findings (Cook et al., 2012; Gubner et al., 2016). 

Unfortunately, the development of interventions for Latinx smokers has relied heavily on 

this research with non-Latinx White smokers. Thus, it is unclear the extent to which these 

findings generalize to Latinx smokers (Castro, 2016; Lawrence, Graber, Mills, Meissner, & 

Warnecke, 2003). As this work continues to evolve, research is needed to confirm factors 

relevant to Latinx smokers that may be centrally related to smoking and can be targeted in 

treatment.

Therefore, the current study examined the influence of alcohol consumption on cognitive 

processes and experiences related to quitting smoking. Based on previous findings, we 

hypothesized that more alcohol consumption would be associated with greater smoking 

expectancies, more perceived barriers to cessation, and greater severity of problems 

experienced when attempting to quit. We tested whether alcohol consumption was 

associated with cigarette dependence, but given previously mixed findings, we did not have a 

priori hypotheses about these associations. We also explored whether alcohol consumption 

was related to intentions and confidence to reduce consumption or quit smoking; these 

variables have been largely overlooked in the current literature, potentially because many 

smoking studies that report alcohol use are situated in the context of a current quit attempt.

2. Methods

2.1. Participants

Participants were 359 (59% female; Mage = 33.20, SD = 9.71) Spanish-speaking Latinx 

daily smokers. The inclusion criteria included being a daily smoker between 18 and 64 years 

old, identifying as Latinx, speaking Spanish, and being able to provide informed, voluntary, 

written consent to participate. Interested participants were excluded if they did not meet all 
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inclusion criteria. Additional participants (n = 14) were excluded based on data quality 

checks (see supplementary material, Fig. 1).

Mexico was the most commonly reported national origin (35.38%), followed by the U.S. 

(22.84%), Puerto Rico (17.55%), Cuba (8.91%), South America (8.08%), Central America 

(2.79%), the Dominican Republic (2.23%), or Europe (0.84%), and 1.40% reported a mixed 

or different national origin. One-third of the sample (32.59%) reported living in the U.S. for 

10 years or fewer, 18.11% lived in the U.S. for 11–20 years, and almost half (49.30%) lived 

in the U.S. for 21+ years. Over half of the sample reported at least a high school education 

(58.22%) and the median income was between 35,000 and 50,000 USD. This sample is 

fairly representative of the U.S. Latinx population (2019b;; Pew Research Center, 2019a).

2.2. Procedures

Participants were recruited in the U.S. using Qualtrics, an online survey management system 

that yields valid and reliable representative data (Hauser & Schwarz, 2016; Heen, 

Lieberman, & Miethe, 2014). Adults from across 32 U.S. states with a Qualtrics panel 

account who reported a Latinx background, Spanish as their primary language, current daily 

smoking, and past-week tobacco use were sent a study advertisement to be screened for 

further eligibility. After a brief survey-based screening, eligible participants were directed to 

the online anonymous survey. Informed consent was provided prior to access of the survey, 

which was estimated to take approximately 30 min to complete. Participants could opt to 

receive the equivalent of $7.50 in compensation for the study in varying forms (e.g., cash-

based incentives [i.e., gift cards], rewards miles, rewards points). To ensure valid responses, 

a speeding check was included - one-half the median survey completion time – to screen out 

those who were not responding thoughtfully. Furthermore, Qualtrics implements safeguards 

to prevent multiple attempts to complete the survey by the same respondent (i.e., recording 

IP addresses and the ‘Prevent Ballot Box Stuffing’ option). The study protocol was approved 

by the Institutional Review Board at the sponsoring institution.

2.3. Measures

2.3.1. Demographics—Participants provided socio-demographic information including 

gender, national origin, age, number of years living in the U.S., educational level (1 = 6 

years or less, 4 = 12 + years), and annual income (1 = $0-$4,999, 9 = $100,000+). Gender, 

years in the U.S., education, and income were included as demographic covariates based on 

demonstrated relevance for Latinx smokers (see Castro, 2016).

2.3.2. Number of medical conditions—The Medical History and Present Medical 

Condition Questionnaire (Precision Nutrition, 2012) was used to assess number of medical 

conditions. Participants were asked to indicate whether they had in the past, or currently had, 

any of the following conditions: heart disease, high blood pressure, diabetes, respiratory 

disease, gastrointestinal disease, peripheral arterial disease, musculoskeletal disease, 

headache, genitourinary disease, anemia, oral disease, and pregnancy. This measure has been 

used in prior work with Spanish-speaking Latinx smokers (Zvolensky, Bakhshaie, Shepherd, 

Garey, et al., 2019; Zvolensky, Bakhshaie, Shepherd, Peraza, et al., 2019). The number of 
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conditions was summed to create final scores ranging from 0 to 12, with higher scores 

indicating a greater number of medical conditions.

2.3.3. Drug Abuse/Dependence Screener—The Drug Abuse/Dependence Screener 

(Rost, Burnam, & Smith, 1993) is a 3-item measure of commonly abused substances (e.g. 

cannabis, stimulants, sedatives, tranquilizers). The measure has been used among Spanish 

speakers in prior work (Watkins, Paddock, Zhang, & Wells, 2006). The answer to the 

question “Have you ever used one of these drugs on your own more than 5 times in your 

life?” was used as an index of non-alcohol drug use (0 = no, 1 = yes).

2.3.4. Alcohol consumption—Alcohol consumption was assessed using the 

consumption subscale of the Alcohol Use Disorders Identification Test (AUDIT; Babor, 

Higgins-Biddle, Saunders, & Monteiro, & World Health Organization, 2001). This 3-item 

subscale assessed participants’ frequency (e.g., “How often do you have a drink containing 

alcohol”) and quantity (e.g., “How many units of alcohol do you drink on a typical day when 

you are drinking”) of alcohol use. Each item was scored using a 4-point Likert scale with 

varying endpoints and summed to create final scores that range from 0 to 12, with higher 

scores indicating greater alcohol consumption (α = 0.81).

2.3.5. Smoking expectancies—We assessed smoking expectancies using the 21-item 

Smoking Consequences Questionnaire-Short Form (SCQ-S; Myers et al., 2003). Participants 

responded to each item using a 10-point Likert scale (0 = completely unlikely, 9 = complete 

likely). There are four subscales of consequences: negative consequences (e.g., “Smoking is 

hazardous to my health”; range = 0–36; α = 0.86), positive reinforcement (e.g., “I will enjoy 

the flavor of a cigarette”; range = 0–45; α = 0.84), negative reinforcement (e.g., “Cigarettes 

help me reduce or handle tension”; range = 0–63; α = 0.86), and appetitive-weight control 

(e.g., “Smoking helps me control my weight”; range = 0–4; α = 0.87). Higher scores on 

each subscale reflect greater smoking expectancies.

2.3.6. Barriers to cessation—The Barriers to Cessation Scale (BCS; Macnee & 

Talsma, 1995) is a 19-item self-report measure of perceived cognitive-affective barriers to 

(e.g., “Feeling less in control of your moods”) or stressors (e.g., “Lack of understanding 

from family and significant others about what it is like to quit smoking”) resulting from 

smoking cessation. Responses are rated on a 4-point Likert scale (0 = not a barrier, 3 = large 

barrier). The BCS has demonstrated strong psychometric properties (Garey et al., 2017) and 

has been used sucessfully among Spanish-speaking samples (Zvolensky et al., 2019a). 

Scores ranged from 0 to 57, with higher scores indicating greater perceived barriers to 

cessation (α = 0.95).

2.3.7. Cigarette dependence—Cigarette dependence was assessed using the 

Fagerström Test for Cigarette Dependence (Fagerström, 2011). Participants responded to 6-

items (e.g., “How soon after you wake up do you smoke your first cigarette?”). As in past 

work (Korte, Capron, Zvolensky, & Schmidt, 2013), items 2, 5, and 6 were scored on a 4-

point Likert scale (0 = never, 3 = always). Scores ranged from 0 to 16, with higher scores 

indicating greater cigarette dependence (α = 0.64)
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2.3.8. Past quit problems—The Smoking History Questionnaire (SHQ) was used to 

assess years of daily smoking, number of past quit attempts, and number of physical and 

mental health-related problems experienced during quit attempts (Brown, Lejuez, Kahler, & 

Strong, 2002). Participants are asked to indicate whether they have experienced (0 = no, 1 = 

yes) 17 physical and mental health problems (e.g., weight gain, fatigue, headaches, 

irritability) while trying to quit smoking. The SHQ has been used successfully with Spanish-

speaking samples (Zvolensky et al., 2019b). Responses to all items are summed for a final 

quit problems score ranging from 0 to 17, with higher scores indicating more problems 

experienced during past quit attempts (α = 0.95).

2.3.9. Smoking intentions and confidence—Participants were asked five questions 

to assess intentions to reduce or quit smoking (three questions) and their confidence to make 

these changes (two questions). To assess intentions to reduce smoking, participants were 

asked, “Do you intend to reduce your consumption?” (0 = no, 1 = yes; Falomir & Invernizzi, 

1999). We also assessed intentions to quit smoking (0 = no, 1 = yes) in the next 30 days 

(Dietz, Delva, Woolley, & Russello, 2008) and 6 months (Sansone et al., 2012).

To assess confidence to modify smoking, participants were asked to report how confident 

they felt that they could reduce or limit their smoking in certain situations, or completely, in 

the next two months (DiClemente, Prochaska, & Gibertini, 1985). Participants were also 

asked to report on their quitting self-efficacy (i.e., “How confident are you that you could 

quit smoking if you wanted to?”; Harris et al., 2016; Niaura et al., 1998; Shadel & Cervone, 

2006). Both items were assessed using a 5-point Likert scale (1 = not at all, 5 = extremely).

2.4. Data analysis

Data were analyzed using a series of linear and logistic regressions with robust standard 

errors in Stata 14 (StataCorp, 2015). Continuous predictor variables were mean centered 

prior to analysis. Binary predictors were left uncentered. For all analyses, we included 

gender1, income, education, number of years in the U.S., number of medical conditions, 

non-alcohol drug use, number of years a smoker, and number of past quit attempts, as 

covariates. To include the total effect of gender, we included dummy codes for male and 

female, with transgender serving as the reference group (Cohen, West, & Aiken, 2003; 

Hardy, 1993). We utilized the Holm-Bonferroni Method to control for familywise error rates 

(Holm, 1979). Accordingly, we first ordered the 12 p values (smallest to largest) for alcohol 

consumption. Then, we compared the smallest p value to the most stringent adjusted alpha 

(0.05/12 = 0.0042). Next, we compared the second smallest p value to the second most 

stringent adjusted alpha (0.05/11 = 0.0045). We continued this process until our first failure 

to reject the null hypothesis (i.e., positive reinforcement). All outcomes that followed were 

deemed not statistically significant. The adjusted alpha levels are included in Tables 2–4 in 

their respective columns.

1We entered two-way Gender X Alcohol Consumption interactions (N=357 after dropping n=2 transgender participants) into the 
model for all outcomes. The interaction emerged as significant for only one outcome (i.e., smoking self-efficacy) and did not meet the 
adjusted alpha cutoff using the Holm-Bonferroni Method to control for familywise error rates (Holm, 1979). Thus, we omitted these 
interactions from the presented analyses.
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3. Results

3.1. Descriptive statistics

On average, participants scored a 4.71 (SD = 3.19) on the alcohol consumption subscale of 

the AUDIT, which places this sample above the threshold for problematic drinking. Slightly 

more men (71.92%) than women (65.88%) scored above the respective threshold (4 and 3, 

respectively). The average participant had smoked for 11.36 years (SD = 9.72, range 1–47) 

and reported just over 4 past quit attempts (M = 4.15, SD = 6.41). Participants averaged a 

score of 7.57 (SD = 3.50) out of 16 on cigarette dependence, which is indicative of a 

moderate level of dependence. Participants also reported about two medical conditions (M = 

2.05, SD = 2.60) on average, and almost half of participants reported some non-alcohol drug 

use (n = 177, 49%) (see Table 1).

3.2. Regression analyses

First, we examined alcohol consumption as a predictor of smoking expectancies (Table 2). 

After controlling for covariates, alcohol consumption was significantly associated with 

negative consequences (F [10, 348] = 6.17, p < .001; R2 = 0.13), negative reinforcement 

(F[10, 348] = 7.63, p < .001; R2 = 0.15), and appetitive-weight control (F[10, 348] = 5.52, p 
< .001; R2 = 0.13). Smokers who reported more alcohol consumption also expected that 

smoking would result in greater negative consequences, help mitigate negative affect, and 

control appetite and weight. Alcohol consumption was not significantly associated with 

positive reinforcement.

Next, we examined whether alcohol consumption was associated with smokers’ perceived 

barriers to cessation, cigarette dependence, and past problems experienced while trying to 

quit (Table 3). After controlling for covariates, alcohol consumption was significantly 

associated with barriers to cessation (F[10, 348] = 9.03, p < .001; R2 = 0.20) and past quit 

problems (F[10, 348] = 14.21, p < .001; R2 = 0.20). Smokers who reported more alcohol 

consumption also reported greater perceived barriers to cessation and experienced more 

problems while attempting to quit. Alcohol consumption was not significantly associated 

with cigarette dependence.

Last, we examined whether alcohol consumption was associated with smokers’ intentions 

and confidence to quit or reduce their smoking (Table 4). After controlling for covariates, 

alcohol consumption was not significantly associated with intentions to reduce smoking, quit 

within the next 30 days or 6 months, or with quitting self-efficacy. Unexpectedly, more 

alcohol consumption was significantly associated with greater confidence to reduce smoking 

(F[10, 348] = 4.48, p < .001; R2 = 0.12).

4. Discussion

This investigation examined the impact of alcohol consumption on several smoking 

processes implicated in cigarette addiction and quit difficulty among a national sample of 

Latinx adult daily smokers. The findings suggested that Latinx daily smokers who report 

higher alcohol consumption also report cognitive processes and experiences that would 

make it harder to quit smoking, even after controlling for theoretically-relevant covariates. 
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Whereas previous studies have demonstrated a relationship between alcohol and smoking 

among Latinx individuals (e.g., Cox et al., 2005; Rodríguez-Esquivel et al., 2009; Woolard 

et al., 2015), this investigation extends the literature by identifying processes that may 

underpin and strengthen these associations.

Past research with non-Latinx White smokers has shown that people who consume alcohol 

report feeling a calming effect of cigarettes (Nichter et al., 2010), in addition to experiencing 

increased pleasure and decreased punishment from smoking (Piasecki et al., 2011). Largely 

consistent with this observation, we found that alcohol consumption was associated with 

both positve (e.g., smoking [elevates mood /helps maintain weight]) and negative (e.g., 

smoking impacts health) expected effects of smoking. These findings add to existing 

research that alcohol consumption is related to stronger expectancies among Latinx daily 

smokers (Zvolensky, Bakhshaie, Shepherd, Garey, et al., 2019; Zvolensky et al., 2019b), 

thereby further ensuring the generalizability of existing smoking cessation determinants to 

Latinx smokers (Castro, 2016).

Less well-studied is how alcohol consumption might influence barriers to quitting smoking 

and severity of problems experienced during the past quit attempt. Some past research has 

reported non-significant associations between alcohol consumption and perceived barriers to 

quitting among non-Latinx White smokers (Asher et al., 2003; Zvolensky et al., 2007). 

However, we found that for Latinx smokers, alcohol consumption was associated with an 

increase in perceived barriers to quitting, as well as an increase in the number of problems 

reported during past quit attempts. Coupled with the knowledge that Latinx smokers 

experience increased difficulties with quitting (Stahre et al., 2010; Trinidad et al., 2011), our 

findings suggest that alcohol use among Latinx smokers may increase susceptibility to the 

problems associated with initial and maintained abstinence.

We did not find consistent associations between alcohol consumption and intentions or 

confidence to reduce or quit smoking. Unexpectedly, greater alcohol consumption was 

significantly associated with greater confidence to reduce smoking in this sample. This 

finding may suggest a distorted perception of quit difficulty among Latinx smokers that may 

be perpetuated by lack of intervention by healthcare professionals (Cokkinides et al., 2008; 

Levinson et al., 2004). Guidelines to enhance confidence to quit smoking center around 

discussions with a healthcare provider (Fiore, Jaen, Baker, Bailey, Benowitz, & Curry, 

2008). Therefore, Latinx smokers may not recognize the unique quit challenges that may 

result from alcohol-smoking co-use, which may consequently lead to an inflated sense of 

confidence in quitting. This underscores the importance of increasing provider intervention 

among Latinx smokers. However, this finding should be interpreted with caution, especially 

given that we did not find a similar association for quitting self-efficacy.

The current findings support that the consideration of alcohol consumption has the potential 

to accelerate theoretical models of the quit process among Latinx smokers and will have 

direct clinical implications for developing culturally appropriate and tailored cessation 

treatments for this population (NIAAA, 2007). Indeed, addressing the role of alcohol on 

maladaptive smoking cognitions and perceived barriers to cessation, as well as evaluating 

experiences with preivous quit attempts, might help to increase the cessation rates among 
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Latinx smokers. Preliminary culturally-tailored smoking cessation clinical trials that have 

incorporated alcohol reduction components for Latinx individuals have produced promising 

results (Correa-Fernández et al., 2017). Indeed, using motivational interviewing (Correa-

Fernández et al., 2017) and mindfulness strategies (Vinci, Malkhasyan, Simmons, & Correa-

Fernandez, 2020) to reduce alcohol consumption might improve smoking outcomes among 

Latinx smokers.

Limitations of the current study warrant brief comment. First, these data were collected 

cross-sectionally. Thus, temporality cannot be determined based on the present data. Future 

research should consider the use of multiple timepoints to establish causality. Second, these 

data were pulled from a 30-minute Qualtrics panels study not expressly designed to test the 

present hypotheses. Thus, there are limitations with the way variables were assessed, relative 

to our analyses. Third, Latinx individuals are a heterogenous group and demonstrate 

different smoking rates based on their country of origin; Puerto Ricans and Cubans having 

the highest rates of smoking (Kaplan et al., 2014), thus future studies might benefit from 

oversampling these less represented Latinx sub-groups. Finally, we did not assess culturally 

relevant variables, such as acculturation. In addition to understanding the generalizability of 

the current state of research to Latinx persons, it is important for future research to consider 

culturally-relevant variables (Castro, 2016).

The present study provides empirical evidence that alcohol consumption is associated with 

smoking variables indicating poorer smoking cessation ability among Latinx daily smokers. 

Such findings bolster the generalizability of known determinants of smoking cessation to 

Latinx smokers, as well as offer new evidence of the challenge alcohol consumption may 

present to Latinx smokers when attempting to quit.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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