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Abstract

Background: This secondary analysis examined whether smoking reduction among young 

adults participating in a Facebook-based smoking cessation intervention study was associated 

with corresponding reductions in alcohol consumption and depressive symptoms.

Methods: Participants were young adults who smoked and engaged in heavy episodic drinking 

(HED). Alcohol consumption (AUDIT-C, days of HED), depressive symptoms (PHQ-2), and 

past-month cigarettes per day (CPD) were self-reported at baseline and 12 months (N = 150). 

Linear regression estimated the relationship between the mean change in CPD and mean changes 

in alcohol consumption and depressive symptoms.

Results: CPD, alcohol consumption, and depressive symptoms decreased significantly between 

baseline and 12 months. The adjusted mean reduction in CPD was significantly associated with 

mean reductions in AUDIT-C (Beta [β] = 0.09, 95 % confidence interval [CI] = 0.04–0.14), 

days of HED (β = 0.17, 95 % CI = 0.04–0.29) and PHQ-2 (β = 0.05, 95 % CI = 0.01–0.08). 

Smoking abstinence (n = 48) was associated with a significantly larger mean reduction in AUDIT-

C compared to a ≥50 % reduction (n = 45) (−2.9 vs −1.7 points, p = 0.03) or <50 % reduction 

in CPD (n = 57) (−2.9 vs −1.1 points, p < 0.01). The mean reduction in AUDIT-C did not differ 

between a ≥50 % reduction and <50 % reduction in CPD (−1.7 vs. −1.1 points, p = 0.18). Mean 
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reductions in days of HED and the PHQ-2 did not differ according to the level of reduction in 

CPD.

Conclusion: Smoking reduction was associated with reductions in alcohol consumption and 

depressive symptoms. Reductions appeared to be greater for those who achieved abstinence 

compared to a reduction in smoking.
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1. Introduction

Tobacco and alcohol are often used simultaneously by young adults, and smoking is 

prevalent among those who engage in heavy episodic drinking (HED) (i.e., 5+ drinks for 

men and 4+ drinks for women) (Wechsler et al., 1995). In 2017, 58.4 % of 18–25 year-olds 

from the United States (U.S.) who reported past-month HED also smoked (SAMHSA, 

2017). Concurrent HED and smoking reduces the likelihood of a quit attempt (Weinberger 

et al., 2013) and achieving abstinence (Cook et al., 2012). Heavy drinking smokers are 

also less likely to succeed at reducing alcohol use (Fucito et al., 2012). Smoking and 

alcohol co-use intensifies craving for both substances (Piasecki et al., 2011; Roche et al., 

2016), which share neurobiological substrates (Hendrickson et al., 2013). Co-occurrence 

might also be explained by the Theory of Triadic Influence (TTI) (Flay et al., 2009) and 

the Transtheoretical Model (Prochaska and Di Clemente, 1983). TTI posits that alcohol 

and nicotine use co-occur due to shared consequences, e.g., emotion regulation (Lippke et 

al., 2012). Under the Transtheoretical Model, changes in one risk behavior may influence 

motivation to change other behaviors (Ramo et al., 2019b).

These theories suggest that integrating alcohol content within smoking cessation programs 

may help reduce drinking. In one study, participants who received integrated treatment were 

more likely to achieve smoking abstinence and reduce HED episodes relative to standard 

treatment (Ames et al., 2014). Although smoking abstinence is difficult for heavy drinkers 

(Kahler et al., 2010), reducing smoking quantity could help reduce alcohol consumption.

Smoking and depression are also highly interrelated among young adults (Halperin et al., 

2010). Depressed individuals are more likely to smoke and less likely to quit than smokers 

without depression (Weinberger et al., 2020). Contributing factors include lower positive and 

higher negative affect and perceived improvement in symptoms with smoking (Mathew et 

al., 2017; Twyman et al., 2014).

Smoking cessation is associated with reduction in depressive symptoms (Kahler et al., 2011; 

Taylor et al., 2014); however, the relationship between smoking reduction and depressive 

symptoms is less clear. One study found that larger reductions in smoking predicted greater 

reductions in depressive symptoms (Lechner et al., 2019).

This secondary analysis examined whether reduction in number of cigarettes smoked per 

day (CPD) over 12 months among heavy drinking young adults participating in a smoking 
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cessation trial was associated with reductions in alcohol consumption and depressive 

symptoms. In the parent study, both interventions showed significant declines in smoking, 

alcohol consumption, and depressive symptoms over 12 months (Meacham et al., 2021). 

We hypothesized that reduction in CPD would be associated with reductions in alcohol 

consumption and depressive symptoms. We also examined whether change in both outcomes 

varied according to level of reduction in CPD.

2. Methods

2.1. Data source and study sample

Data are from the Smoking Tobacco and Drinking (STAND) Study, a randomized trial 

addressing tobacco and alcohol consumption among young adults. Participants were 

recruited through Facebook and Instagram. Ads were targeted by age (18–25), location 

(U.S.), and language (English) (Meacham et al., 2021). Eligible participants were aged 

18–25 who currently smoked 4+ days/week, and reported one+ HED occasion in the past 

month. Study methodology has been reported previously (Ramo et al., 2019a). Briefly, 

participants were assigned to private Facebook groups with daily intervention posts and 

weekly live counseling for 12 weeks. Intervention participants (N = 85) received content 

addressing tobacco and alcohol use, and control participants (N = 94) received tobacco-

only content. Participants completed online assessments at baseline, 3-, 6-, and 12-months. 

The University of California San Francisco Institutional Review Board approved the study 

procedures.

2.2. Measures

2.2.1. Change in CPD—Participants reported CPD in the past 30 days. The primary 

independent variable was change in CPD, calculated as 12-month minus baseline CPD, with 

positive values indicating an increase in smoking, negative values indicating a decrease, and 

0 indicating no change.

A categorical measure of change in CPD assessed differences in alcohol consumption and 

depressive symptoms according to the level of reduction in CPD from baseline. Categories 

were: abstinent (i.e., 100 % reduction); ≥50 % reduction (i.e., a reduction of 50 %–99 %); 

and <50 % reduction (includes participants for whom CPD did not change, decreased by 

<50 %, or increased from baseline). A ≥ 50 % reduction is considered clinically significant 

(Hughes and Carpenter, 2005; Mcrobbie et al., 2014).

2.2.2. Change in alcohol consumption—Alcohol consumption was assessed with 

The Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) and days of 

HED in the prior 30 days. The AUDIT-C includes 3 questions about past-year alcohol 

consumption (Bush et al., 1998; Rubinsky et al., 2013): 1) ‘How often do you have a drink 

containing alcohol?’, 2) ‘How many drinks containing alcohol do you have on a typical 

day when you are drinking?’, and 3) ‘How often do you have six or more drinks on one 

occasion?’. Response options are scored 0–4 points, and total AUDIT-C scores range 0–12 

points. Scores of ≥5 for men and ≥4 for women indicate hazardous drinking (Moehring et 

al., 2019).
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Change in AUDIT-C was calculated as 12-month minus baseline AUDIT-C score. Possible 

change scores ranged from −12 to 12, with negative values reflecting decreased drinking, 

positive values reflecting increased drinking, and 0 reflecting stable drinking.

Participants reported past-month days of HED, defined as 4+ drinks in one occasion for 

women and 5+ drinks for men. Change in days of HED was calculated as 12-month minus 

baseline days, such that negative values indicate reduction in HED, positive values indicate 

increased HED, and 0 indicates no change.

2.2.3. Change in depressive symptoms—Depressive symptoms were assessed using 

the Patient Health Questionnaire-2 (PHQ-2), a validated 2-item screener (Kroenke et al., 

2003). Total scores range from 0 to 6. A PHQ-2 score of 3 or higher indicates likely 

depressive disorder. Respondents were categorized as above (≥3) or below (≤2) the threshold 

for probable depression at baseline and 12 months.

Change in symptoms was calculated as 12-month minus baseline PHQ-2 score, such 

that negative values indicate reduction in symptoms, positive values indicate increased 

symptoms, and 0 indicates no change.

2.2.4. Demographics—Demographic characteristics included baseline age, and gender 

identity (male, female or transgender/non-binary), and race/ethnicity.

2.3. Statistical analyses

2.3.1. Descriptive analyses—Paired t-tests assessed relationships between baseline 

and 12-month values for CPD, AUDIT-C, days of HED, and PHQ-2. Bivariate analyses were 

conducted to identify demographic and intervention group differences in mean change in 

AUDIT-C, days of HED, and PHQ-2, and categorical change in CPD.

2.3.2. Regression analyses—Separate linear regression models estimated associations 

between change in AUDIT-C, change in HED, and change in PHQ-2 (dependent variables) 

as a function of change in the number of CPD (independent variable), modeled as both 

continuous and 3-level categorical variables. The categorical CPD measure was used to 

compare changes in alcohol and depressive symptoms between participants who quit 

smoking, reduced smoking by ≥50 %, and reduced smoking by <50 %. All models 

were adjusted for baseline age, gender, intervention condition, and baseline value for the 

corresponding dependent variable. Although there were no longitudinal differences between 

intervention groups on CPD, both alcohol consumption measures, and PHQ-2 (Meacham et 

al., 2021), intervention condition was included as a covariate to adjust for any unmeasured 

confounding. Analyses were conducted using SPSS Version 23.0 (Armonk, NY: IBM Corp).

3. Results

3.1. Descriptive findings

Of 179 enrolled participants, 151 (84 %) remained in the study at 12 months. Fewer 

males and younger participants completed the 12-month assessment. One participant was 

excluded due to missing baseline CPD. The final sample (N = 150) was 44.4 % female, 
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9.9 % transgender/non-binary, 78.8 % non-Hispanic White, and on average 22.2 years of 

age (standard deviation (SD) = 2.17; Table 1). Mean baseline CPD was 10.3 (SD = 7.0). 

Participants averaged 8.8 HED days in the past month (SD = 8.2), and 71.5 % had an 

AUDIT-C indicating hazardous drinking. Forty-three percent had a PHQ-2 indicating risk of 

major depressive disorder (3+).

At 12 months, mean CPD, AUDIT-C, HED, and PHQ-2 were significantly lower than 

baseline (Table 1). Thirty-two percent (n = 48/150) were abstinent, 30 % (n = 45/150) 

reduced CPD by ≥50 %, and 38 % (n = 57/150) reduced CPD by <50 %. There were no 

significant demographic or intervention differences between those who quit, reduced CPD 

by ≥50 %, or reduced CPD by <50 %; mean reduction in CPD, AUDIT-C, HED, and PHQ-2 

also did not differ by demographic variables or intervention condition (not shown).

3.2. Regression analysis results

When modeled as a continuous measure, change in CPD was associated with changes in 

AUDIT-C and HED after adjusting for age, gender, intervention condition, and baseline 

value of either AUDIT-C or HED (AUDIT-C: Beta [β] = 0.09, 95 % confidence interval [CI] 

= 0.04–0.14; days of HED: β = 0.17, 95 % CI = 0.04–0.29). Intervention condition was 

not significantly associated with either measure of alcohol consumption. Fig. 1 shows the 

adjusted mean change in AUDIT-C and HED according to categorical change (reduction) 

in CPD from baseline. Smoking abstinence (i.e., 100 % reduction) was associated with a 

larger mean reduction in AUDIT-C (−2.9 points, 95 % CI=−3.5 to −2.2) as compared to ≥50 

% reduction in CPD (−1.7 points, 95 % CI=−2.5 to −1.1) (p = 0.03) and <50 % reduction 

(−1.1 points, 95 % CI=−1.7 to −0.5) (p < 0.01). Mean reduction in AUDIT-C did not differ 

between ≥50 % and <50 % reduction in CPD (p = 0.18). The mean reduction in HED did 

not significantly differ according to level of CPD reduction. However, results for AUDIT-C 

and HED suggest a potential dose-response relationship with the magnitude of smoking 

reduction, in that larger reductions in CPD were associated with larger reductions in both 

alcohol measures.

For depressive symptoms, change in continuous CPD between baseline and 12 months was 

associated with change in PHQ-2 (β = 0.05, 95 % CI = 0.01–0.08). Intervention condition 

was not independently associated with change in PHQ-2. The mean change in PHQ-2 did 

not differ by level of smoking reduction (not shown).

4. Discussion

This study examined whether smoking reduction was associated with reductions in alcohol 

consumption and depressive symptoms. It contributes to the literature by focusing on 

potential benefits of reducing CPD as well as smoking abstinence for heavy drinking 

young adults. In contrast, the current literature mostly has focused on total abstinence from 

smoking among populations with heterogeneous drinking behaviors.

Between baseline and 12 months, reduction in CPD was associated with reductions 

in alcohol consumption. Abstinence was associated with greater reduction in alcohol 

use, relative to smoking reduction. This is consistent with prior research examining the 
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relationship between smoking abstinence and alcohol consumption (Berg et al., 2015; 

Hammett et al., 2019; Przulj et al., 2018). Because nicotine often increases alcohol 

consumption (and vice versa) (Roche et al., 2016), one might anticipate abstinence to have 

a larger effect on drinking than a reduction in smoking. Additionally, achieving abstinence 

may have been motivating for participants wanting to abstain from or reduce drinking 

(Lippke et al., 2012).

Smoking reduction was associated with decreased depressive symptoms. This finding 

addresses a concern shared by clinicians and smokers alike: reducing or quitting may 

negatively affect mood (Sheals et al., 2016). While mood may be negatively impacted by 

reduction in smoking short-term, it may improve long-term. Additionally, cutting down on 

CPD may reduce harms caused by smoking among depressed smokers not yet ready to quit. 

In contrast to a prior study (Lechner et al., 2019), reduction in PHQ-2 did not vary according 

to level of smoking reduction.

This study has several limitations. Results may not generalize to heavy drinking young 

adults who have not participated in a smoking cessation intervention. The sample was 

predominantly non-Hispanic White. Smoking quantity, alcohol consumption, and depressive 

symptoms were self-reported and thus potentially subject to recall bias. The study may not 

have been sufficiently powered to evaluate a dose-response association between categorical 

change in CPD and days of HED and depressive symptoms.

4.1. Conclusions

Few studies have examined potential benefits of smoking reduction versus abstinence 

with respect to hazardous drinking and depressive symptoms in young adults. Study 

findings suggest that reductions in smoking may reduce alcohol consumption and alleviate 

depression. Reducing CPD without cessation could assist harm-reduction approaches to 

HED. For depressed smokers, reducing smoking may result in reduced nicotine dependence 

and improved mood.

Acknowledgements

We would like to thank Dr. Danielle Ramo, who conceived of and obtained funding for the STAND study, and 
Manpreet Kaur and Mandy Chan for study coordination. We would also like to thank study participants for their 
contributions.

Role of funding source

Primary funding for the STAND study is from the U.S. National Institute on Drug Abuse (NIDA) (R34-
DA041637). Additional support came from two career services awards from NIDA (MCM: K01-DA046697, 
MTS: K24DA046569) and one from the National Institute on Alcohol Abuse and Alcoholism (NIAAA) (DDS: 
K24-AA025703). Funding sources had no role in the collection, analysis or interpretation of data, the writing of the 
article, or the decision to submit the article for publication.

References

Ames SC, Pokorny SB, Schroeder DR, Tan W, Werch CE, 2014. Integrated smoking cessation and 
binge drinking intervention for young adults: a pilot efficacy trial. Addict. Behav 39 (5), 848–853. 
10.1016/j.addbeh.2014.02.001. [PubMed: 24583274] 

Yonek et al. Page 6

Drug Alcohol Depend. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Berg KM, Piper ME, Smith SS, Fiore MC, Jorenby DE, 2015. Defining and predicting short-term 
alcohol use changes during a smoking cessation attempt. Addict. Behav 48, 52–57. 10.1016/
j.addbeh.2015.04.004. [PubMed: 25997014] 

Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA, 1998. The AUDIT alcohol consumption 
questions (AUDIT-C): an effective brief screening test for problem drinking. Arch. Intern. Med 158, 
1789–1795. 10.1001/archinte.158.16.1789. [PubMed: 9738608] 

Cook JW, Fucito LM, Piasecki TM, Piper ME, Schlam TR, Berg KM, Baker TB, 2012. Relations of 
alcohol consumption with smoking cessation milestones and tobacco dependence. J. Consult. Clin. 
Psychol 80 (6), 1075–1085. 10.1037/a0029931. [PubMed: 22963593] 

Flay BR, Snyder FJ, Petraitis J, 2009. The theory of triadic influence. In: Emerging t (Ed.), Advances 
in Medical Sociology. Jossey-Bass/Wiley.

Fucito LM, Park A, Gulliver SB, Mattson ME, Gueorguieva RV, O’Malley SS, 2012. Cigarette 
smoking predicts differential benefit from naltrexone for alcohol dependence. Biol. Psychiatry 72 
(10), 832–838. 10.1016/j.biopsych.2012.03.023. [PubMed: 22541040] 

Halperin AC, Smith SS, Heiligenstein E, Brown D, Fleming MF, 2010. Cigarette smoking and 
associated health risks among students at five universities. Nicotine Tob. Res 12, 96–104. 
10.1093/ntr/ntp182. [PubMed: 20018947] 

Hammett PJ, Lando HA, Taylor BC, Widome R, Erickson DJ, Joseph AM, Clothier B, Fu SS, 2019. 
The relationship between smoking cessation and binge drinking, depression, and anxiety symptoms 
among smokers with serious mental illness.* HHS Public Access. Drug Alcohol Depend. 194, 
128–135. 10.1016/j.drugalcdep.2018.08.043. [PubMed: 30439609] 

Hendrickson LM, Guildford MJ, Tapper AR, 2013. Neuronal nicotinic acetylcholine receptors: 
common molecular substrates of nicotine and alcohol dependence. Front. Psychiatry 4, 29. 10.3389/
fpsyt.2013.00029. [PubMed: 23641218] 

Hughes JR, Carpenter MJ, 2005. The feasibility of smoking reduction: an update. Addiction 9 (4), 
443–446. 10.1111/j.1360-0443.2005.01174.x.

Kahler CW, Spillane NS, Metrik J, 2010. Alcohol use and initial smoking lapses among heavy drinkers 
in smoking cessation treatment. Nicotine Tob. Res 12 (7), 781–785. 10.1093/ntr/ntq083. [PubMed: 
20507898] 

Kahler CW, Spillane NS, Busch AM, Leventhal AM, 2011. Time-varying smoking abstinence predicts 
lower depressive symptoms following smoking cessation treatment. Nicotine Tob. Res 13, 146–
150. 10.1093/ntr/ntq213. [PubMed: 21106663] 

Kroenke K, Spitzer RL, Williams JBW, 2003. The patient health questionnaire-2: 
validity of a two-item depression screener. Med. Care 41 (11), 1284–1292. 
10.1097/01.MLR.0000093487.78664.3C. [PubMed: 14583691] 

Lechner WV, Sidhu NK, Cioe PA, Kahler CW, 2019. Effects of time-varying changes in tobacco 
and alcohol use on depressive symptoms following pharma co-behavioral treatment for smoking 
and heavy drinking. Drug Alcohol Depend. 194, 173–177. 10.1016/j.drugalcdep.2018.09.030. 
[PubMed: 30445275] 

Lippke S, Nigg CR, Maddock JE, 2012. Health-promoting and health-risk behaviors: theory-driven 
analyses of multiple health behavior change in three international samples. Int. J. Behav. Med 19, 
1–13. 10.1007/s12529-010-9135-4. [PubMed: 21234735] 

Mathew AR, Hogarth L, Leventhal AM, Cook JW, Hitsman B, 2017. Cigarette smoking and 
depression comorbidity: systematic review and proposed theoretical model. Addiction 112 (3), 
401–412. 10.1111/add.13604. [PubMed: 27628300] 

Mcrobbie H, Bullen C, Hartmann-Boyce J, Hajek P, 2014. Electronic cigarettes for smoking cessation 
and reduction. Cochrane Database Syst. Rev (12), CD010216 10.1002/14651858.CD010216.pub2. 
[PubMed: 25515689] 

Meacham MC, Ramo DE, Prochaska JJ, Maier LJ, Delucchi KL, Kaur M, Satre DD, 2021. 
A Facebook intervention to address cigarette smoking and heavy episodic drinking: a pilot 
randomized controlled trial. J. Subst. Abuse Treat 122, 108211. 10.1016/j.jsat.2020.108211. 
[PubMed: 33509414] 

Yonek et al. Page 7

Drug Alcohol Depend. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Moehring A, Rumpf HJ, Hapke U, Bischof G, John U, Meyer C, 2019. Diagnostic performance of the 
Alcohol Use Disorders Identification Test (AUDIT) in detecting DSM-5 alcohol use disorders in 
the General population. Drug Alcohol Depend. 204 10.1016/j.drugalcdep.2019.06.032.

Piasecki TM, Jahng S, Wood PK, Robertson BM, Epler AJ, Cronk NJ, Rohrbaugh JW, Heath AC, 
Shiffman S, Sher KJ, 2011. The subjective effects of alcohol-tobacco co-use: an ecological 
momentary assessment investigation. J. Abnorm. Psychol 120, 557–571. 10.1037/a0023033. 
[PubMed: 21443289] 

Prochaska JO, DiClemente CC, 1983. Stages and processes of self-change of smoking: toward an 
integrative model of change. J. Consult. Clin. Psychol 51, 390–395. 10.1037//0022-006x.51.3.390. 
[PubMed: 6863699] 

Przulj D, Hajek P, Snuggs S, McRobbie H, 2018. Changes in alcohol consumption during a stop-
smoking attempt and differences between smokers using nicotine replacement and smokers using 
varenicline. Nicotine Tob. Res 20, 583–588. 10.1093/ntr/ntx105. [PubMed: 28521015] 

Ramo DE, Meacham MC, Kaur M, Corpuz ES, Prochaska JJ, Satre DD, 2019a. Development of a 
social media-based intervention targeting tobacco use and heavy episodic drinking in young adults. 
Addict. Sci. Clin. Pract 14, 14. 10.1186/S13722-019-0141-9. [PubMed: 30940206] 

Ramo DE, Thrul J, Vogel EA, Delucchi K, Prochaska JJ, 2019b. Multiple health risk behaviors in 
young adult smokers: stages of change and stability over time. Ann. Behav. Med 54, 75–86. 
10.1093/abm/kaz025.

Roche DJO, Ray LA, Yardley MM, King AC, 2016. Current insights into the mechanisms and 
development of treatments for heavy-drinking cigarette smokers. Curr. Addict. Rep 3 (1), 125–137. 
10.1007/s40429-016-0081-3. [PubMed: 27162709] 

Rubinsky AD, Dawson DA, Williams EC, Kivlahan DR, Bradley KA, 2013. AUDIT-C scores as a 
scaled marker of mean daily drinking, alcohol use disorder severity, and probability of alcohol 
dependence in a U.S. general population sample of drinkers. Alcohol. Clin. Exp. Res 37 (8), 
1380–1390. 10.1111/acer.12092. [PubMed: 23906469] 

SAMHSA, 2017. National Survey on Drug Use and Health: detailed tables. Table 6.35B – tobacco 
product and alcohol use in past month among persons aged 18 to 25, by past month cigarette use: 
percentages, 2016 and 2017. Subst. Abus. Ment. Heal. Serv. Adm

Sheals K, Tombor I, McNeill A, Shahab L, 2016. A mixed-method systematic review and meta-
analysis of mental health professionals’ attitudes toward smoking and smoking cessation among 
people with mental illnesses. Addiction 111 (9), 1536–1553. 10.1111/add.13387. [PubMed: 
27003925] 

Taylor G, McNeill A, Girling A, Farley A, Lindson-Hawley N, Aveyard P, 2014. Change in 
mental health after smoking cessation: systematic review and meta-analysis. BMJ 348. 10.1136/
bmj.g1151.

Twyman L, Bonevski B, Paul C, Bryant J, 2014. Perceived barriers to smoking cessation in selected 
vulnerable groups: a systematic review of the qualitative and quantitative literature. BMJ Open 4, 
1–15. 10.1136/bmjopen-2014-006414.

Wechsler H, Dowdall GW, Davenport A, Rimm EB, 1995. A gender-specific measure of binge 
drinking among college students. Am. J. Public Health 23 (1), 33–41. 10.2105/AJPH.85.7.982.

Weinberger AH, Pilver CE, Hoff RA, Mazure CM, McKee SA, 2013. Changes in smoking for 
adults with and without alcohol and drug use disorders: longitudinal evaluation in the US 
population. Am. J. Drug Alcohol Abuse 39 (3), 186–193. 10.3109/00952990.2013.785557. 
[PubMed: 23721534] 

Weinberger AH, Chaiton MO, Zhu J, Wall MM, Hasin DS, Goodwin RD, 2020. Trends in the 
prevalence of current, daily, and nondaily cigarette smoking and quit ratios by depression status in 
the U.S.: 2005–2017. Am. J. Prev. Med 58 (5), 691–698. 10.1016/j.amepre.2019.12.023. [PubMed: 
32156490] 

Yonek et al. Page 8

Drug Alcohol Depend. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig. 1. 
Adjusted association between the percent change in cigarettes smoked per day and change in 

measures of alcohol consumption between baseline and 12 months.
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Table 1

Smoking, Drinking, and Depression Characteristics of Study Participants Baseline and 12 months (N = 150).

Baseline % (n) 12 months % (n) p-value

Cigarette Smoking

Number of cigarettes smoked per day (CPD), Mean (SD) 10.3 (7.0) 5.4 (7.2) <.001

Percent change in number of CPD from baseline

 <50 % reduction – 38.0 (57)

 ≥50 % Reduction (50 %–99 % reduction) – 30.0 (45)

 Abstinent (100 % reduction) – 32.0 (48)

Readiness to quit smoking in the next 30 days

 No 65.6 (99) 47.3 (71)

<.001 Yes 34.4 (52) 20.7 (31)

 Have already quit 0.0 (0) 32.0 (48)

Alcohol Consumption

AUDIT-C, Mean (SD) 5.7 (2.7) 3.8 (2.8) <.001

AUDIT-C categories

 Hazardous drinking (score ≥5 for males and ≥4 for females) 71.5 (108) 43.0 (65) <.001

Days of HED past 30 days, Mean (SD) 8.8 (8.2) 4.6 (6.7) <.001

Days of HED categories

 ≤ 2 days 27.3 (41) 56.0 (84)

.003 3 – 14 days 47.3 (71) 34.7 (52)

 15 – 30 days 25.3 (38) 9.3 (14)

Depressive Symptoms

PHQ-2, Mean (SD) 2.9 (1.9) 2.6 (2.1) .032

PHQ-2 categories

 ≤ 2 56.7 (85) 56.0 (84)
.004

 ≥3 43.3 (65) 44.0 (66)

AUDIT-C - The Alcohol Use Disorders Identification Test-Consumption. The AUDIT C asks: 1) How often do you have a drink containing 
alcohol? [Never (0 points), Monthly or less (1 point), Two to four times a month (2 points), Two to three times a week (3 points), Four or more 
times a week (4 points)]. 2) How many drinks containing alcohol do you have on a typical day when you are drinking? [1 or 2 (0 points), 3 or 4 (1 
point), 5 or 6 (2 points), 7–9 (3 points), 10 or more (4 points)]. 3) How often do you have six or more drinks on one occasion? [Never (0 points), 
Less than monthly (1 point), Monthly (2 points), Weekly (3 points), Daily or almost daily (4 points)]. Possible AUDIT-C scores range 0–12 points.

HED - heavy episodic drinking, i.e., 4+ drinks in an occasion for women and 5+ drinks for men.

PHQ-2 - Patient Health Questionnaire-2. The PHQ-2 asks individuals how often they have been bothered by the following over the last 2 weeks: 
1) Little interest or pleasure in doing things, and 2) Feeling down, depressed, or hopeless. Response options are Not at all (0 points), Several days 
(1 point), More than half the days (2 points), Nearly every day (3 points). Possible PHQ-2 scores range 0–6 points. A PHQ-2 score of 3 or higher 
indicates elevated risk of major depressive disorder.
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