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Abstract

Persons with alcohol use disorders (AUDs) and substance use disorders (SUDs) appear to be 

heavily affected by cigarette smoking. In order to address the consequences of smoking in this 

population, an understanding of the current state of knowledge is needed. Epidemiologic research 

provides the opportunity to obtain detailed information on smoking behaviors in large community 

samples. The aim of this paper was to synthesize the epidemiologic evidence on smoking among 

persons with AUDs/SUDs and suggest directions for future research. Literature searches of 

Medline and PubMed were used to identify articles and additional articles were elicited from 

publication reference lists. To be included in the review, papers had to be published in English, 

analyze epidemiologic data, and examine an aspect of smoking behavior in persons with AUDs/

SUDs. Twenty-nine studies met inclusion criteria and were included in the review. In summary, 

epidemiologic evidence to date suggests greater lifetime and current smoking, nicotine 

dependence, and non-cigarette tobacco use; lower quitting; and differences in quit attempts and 

withdrawal symptoms for persons with AUDs/SUDs compared to other people. Most studies 

examined nationally representative data and were conducted on persons in the United States and 

Australia. Few publications examined outcomes by demographics (e.g., gender, age) but these 
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studies suggested that specific patterns differ by demographic subgroups. More research is needed 

on persons with AUDs/SUDs in order to develop the most effective public health and clinical 

interventions to reduce smoking behaviors, improve cessation outcomes, and reduce the harmful 

consequences of smoking for those with AUDs/SUDs.
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Introduction

The harmful consequences of tobacco use to individuals and societies are well known. 

Tobacco use leads to >480,000 deaths every year in the United States (U.S.)1,2 and >5 

million annual deaths around the world 3. Smoking is causally linked to a wide range of 

illnesses1 and the relative risk of death due to smoking-related causes has increased over the 

past fifty years1,4. While the majority of smokers report that they wish to quit and many 

smokers attempt to quit5, only a minority are able to maintain long-term abstinence5–7. It is 

important to understand the smoking behavior of subgroups of the population who appear to 

be disproportionally vulnerable to smoking such as adults with alcohol use disorders (AUDs; 

alcohol abuse and dependence) and substance use disorders (SUDs; substance abuse and 

dependence).

Nearly one in ten (8.5%) of U.S. adults meet criteria for a past-year AUD while nearly one-

third (30%) of U.S. adults meet criteria for a lifetime AUD8. While fewer U.S. adults use 

illicit substances, 2.0% of U.S. adults meet criteria for a past-year SUD and approximately 

one in ten (10.3%) of U.S. adults meet criteria for a lifetime SUD8. More than forty-six 

million adults in the U.S. report using both alcohol and tobacco9 and the use of tobacco 

together with alcohol and/or other substances, compared to the use of any one substance 

alone, increases the risk of smoking-related diseases10–14. For example, the concurrent use 

of tobacco and alcohol is associated with greater risk of head cancer, neck cancer, cirrhosis, 

and pancreatitis than use of alcohol alone15,16. Persons using both tobacco and alcohol/illicit 

substances have greater mortality mainly due to smoking-related health consequences than 

those using just alcohol/illicit substances10,11.

AUDs/SUDs affect millions of Americans and persons with AUDs and SUDs are greatly 

impacted by tobacco through higher smoking rates, lower quit rates, and health 

consequences10–14,17–19. In order to begin to address and counteract the specific 

consequences of smoking in this population, a clearer understanding of the current state of 

knowledge about the smoking behavior of adults with AUDs/SUDs is needed. The 

examination of epidemiologic research provides the opportunity to obtain detailed 

information on smoking behaviors of large community samples that have greater 

generalizability at the population level. Recent reviews of smoking and AUDs/SUDs have 

focused on specific smoking behaviors (e.g., smoking prevalance17, smoking cessation18), 

clinical samples (e.g., persons in treatment for AUDs/SUDs17, adolescents20), and specific 

substances (e.g., marijuana20). The purpose of this paper is to conduct the first systematic 

Weinberger et al. Page 2

Prev Med. Author manuscript; available in PMC 2017 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



review of epidemiologic studies of smoking behavior and AUDs/SUDs. In addition, this 

review presents more comprehensive information on the relationship between smoking and 

AUDs/SUDs by including data on a range of smoking behaviors, age groups (e.g., adults, 

adolescents), and AUDs/SUDs. The specific aims of this paper are to review and synthesize 

the epidemiologic evidence on smoking behavior among persons with AUDs/ SUDs and to 

identify areas needing additional work.

Materials and Methods

Papers for this review were identified though literature searches of Medline and PubMed 

using search terms related to epidemiologic research (e.g., “epidemiology”, “nationally 

representative”), smoking (“smoking”, “cigarettes”, “tobacco”, “nicotine”), and alcohol/

substance use disorder (e.g., “alcohol use disorders”, “substance use disorders”, “drug use 

disorders”). Abstracts from these literature searchers were individually examined to 

determine whether they met the inclusion criteria. To be included in the review, the paper 

had to: (1) be published in English, (2) have a full text available, (3) analyze epidemiologic 

data (defined by the use of sampling procedures aimed at generating a representative sample 

from the geographic area of the study), and (4) examine smoking behavior in persons with 

AUDs/ SUDs (defined as abuse and/or dependence). No limits were set related to 

publication date. Studies that examined alcohol or substance use or problematic use rather 

than an AUD or SUD (e.g., heavy use, binge drinking) and studies that examined alcohol or 

substance outcomes rather than smoking behavior outcomes (e.g., rates of AUDs or SUDs 

among persons who smoke) were excluded from the review. Information gathered from 

publications included the country, the area of sampling if the study did not recruit 

respondents from the entire country, sample size, and smoking behavior. Smoking behaviors 

included prevalences of current or lifetime smoking, nicotine dependence, quitting smoking 

outcomes, smoking initiation, quit attempts, and withdrawal symptoms. Data on the use of 

non-cigarette tobacco products was also gathered.

Medline and PubMed searches of the terms above yielded 2,312 results (617 abstracts from 

Medline and 1,695 abstracts from PubMed). These abstracts were individually reviewed by 

the authors. The major reasons for excluding studies were that they did not include samples 

of persons with AUDs and SUDs and they did not examine smoking behavior as an 

outcome. Additional publications were elicited from the reference lists of papers included in 

the review and supplementary searches conducted with terms for specific drugs of abuse 

(e.g., “alcohol”, “cocaine”, “stimulants”, “heroin”, “opiates”). In the end, 29 publications 

met all of the criteria to be included in the review. See Tables 1 and 2 for a summary of the 

study characteristics (Table 1) and assessed outcomes (Table 2). More than one study that 

used the same dataset could be included and datasets are listed in the tables along with the 

sample size for the analyses from each unique article. While most analyses of SUDs 

combined multiple substances, results from analyses conducted for a specific substance 

(e.g., cannabis use disorders) are also included when reported in the publications.
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Results

Current and lifetime smoking among persons with AUDs/SUDs (Table 3)

Current and lifetime smoking—Thirteen studies were identified that examined current 

or lifetime smoking by AUD and/or SUD diagnosis (see Table 3): ten studies of 

adults19,21–30 and two studies of adolescents31,32. The majority of studies (n =8) were 

conducted in the U.S. with five of those studies using the National Epidemiologic Survey on 

Alcohol and Related Conditions (NESARC) dataset. For adults, current and lifetime 

smoking was consistently reported to be higher among adults with lifetime, past-year, and 

past-month AUDs, SUDs, and cannabis use disorders compared with other adults. While few 

studies examined smoking among adolescents with AUDs/SUDs, the results were similar to 

adult studies: SUDs were significantly associated with increased nicotine use among 

adolescents in Germany32 and alcohol abuse was significantly associated with higher levels 

daily cigarette smoking among adolescents, compared with those without alcohol abuse, in 

New Zealand31.

Gender and age differences—Few studies examined the relationship between smoking 

and AUDs/SUDs by demographics. Smith et al28 and Higgins et al30 were the only two 

studies that were identified as reporting analyses of smoking and AUDs/SUDs by 

demographics. Higgins et al30 found no significant two-way interactions of AUD or SUD 

and smoking by gender, age, or race/ethnicity. Conversely, Smith et al28’s analyses revealed 

a number of significant gender and age differences in the relationship between AUDs/SUDs 

and smoking. Overall, lifetime smoking was 2 to 3 times more common for women and men 

with current and lifetime AUDs/ SUDs (63.1%–77.0%) compared to women and men with 

no AUD/SUD diagnosis (28.3%–37.5%). Men with past-year and lifetime AUDs were more 

likely to report lifetime smoking (65.1% and 65.3%) than women with past-year and lifetime 

AUDs (63.1% and 63.9%; ps<0.001); these differences were statistically significant but not 

substantial in terms of percentages. Conversely, women with past-year and lifetime SUDs 

were more likely to report lifetime smoking (77.0% and 76.7%) than men with lifetime 

SUDs (74.9% and 74.6%, ps<0.001), though the differences were again fairly small. 

Prevalences of current smoking were 2 to 4 times higher for women and men with current 

and lifetime AUDs/SUDs (38.1%-55.1%) compared to women and men with no diagnosis 

(13.8%-17.8%). With regard to current smoking, women with past-year AUDs (53.9%), 

lifetime AUDs (41.3%), and lifetime SUDs (55.1%) were more likely to report current 

smoking compared to men with past-year AUDs, lifetime AUDs, and lifetime SUDs 

(49.87%, 38.1%, and 52.8%; ps<0.001). Conversely, no difference in current smoking was 

found among men and women with past-year SUDs (66.3% and 67.0%). Smoking was more 

common among women than men among those with current AUD/SUDs but there were no 

gender differences in lifetime smoking rates.

In Smith and colleagues28’s analyses of age-related differences, adults with past-year and 

lifetime AUDs and SUDs of all ages (18–29 years old, 30–44 years old, 45 years and older) 

were 2 to 3 times more likely to report lifetime and current smoking than adults without 

past-year and lifetime AUDs and SUDs. Significant differences in lifetime smoking were 

found among age groups (ps<0.001); lifetime smoking was significantly more common 
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among adults in the oldest age group (45 years and older; 74.6%–79.2%), followed by the 

youngest age group (60.2%–76.4%), followed by the middle age group (56.9%–72.3%). 

Significant differences in current smoking among age groups were reported as well 

(ps<0001); adults in the youngest age group were most likely to report current smoking 

(52.0%–71.3%), followed by the middle age group (39.0%–65.2%), with the lowest 

prevalences of current smoking in the oldest age group (32.5%–52.9%).

Quitting smoking and smoking relapse among persons with AUDs/SUDs (Table 4)

Quitting smoking—Eight studies that included adults examined the relationship of AUDs 

and SUDs to quitting smoking19,23,24,28,33–36. Seven out of eight studies examined U.S. data 

and five of those studies used the NESARC dataset. Adults with lifetime or past-year AUDs/ 

SUDs were less likely to quit smoking as assessed both by cross-sectional data (respondents 

who reported lifetime smoking but not current smoking) and longitudinal data (respondents 

who reported current smoking at one assessment and no current smoking at a later 

assessment; see Table 4).

Smoking relapse—Two studies of U.S. adult former smokers, both analyzing data from 

the NESARC, found that past-year AUDs, SUDs, and cannabis use disorders (when 

examined separately from other SUDs) were associated with increased likelihood of 

smoking relapse three years later35,37. In the one study that included covariates35, the 

comparisons remained significant after controlling for psychiatric disorders and other 

substance use disorders.

Gender and age differences—Three studies28,33,35 examined the relationship between 

quitting smoking or smoking relapse by gender or age. Smith and colleagues28 found no 

gender differences in quitting smoking using either cross-sectional or longitudinal data 

among those with lifetime and past-year AUDs or past-year SUDs. Yet, women with lifetime 

SUDs were more likely than men with lifetime SUDs to quit smoking (cross-sectional data, 

27.8% versus 24.7%, p<0.001; longitudinal data, 17.6% and 14.0%, p<0.001). Weinberger 

and colleagues35 found no significant gender differences in the relationship between AUDs/

SUDs and quitting smoking or smoking relapse over a three-year period.

Two studies examined differences by age28,33 with mixed results. In contrast to a study of 

U.S. adults33 that reported that AUDs were significantly related to a decreased likelihood of 

quitting smoking for adults in the oldest age group (61 to 99 years) but not other age groups, 

Smith et al28 found that fewer adults with past-year and lifetime AUDs/SUDs in nearly 

every age category reported quitting smoking compared to adults without the respective 

diagnosis. Younger adults (18–29 years) with past-year and lifetime AUDs/SUDs were most 

likely to quit smoking (15–9%–22.0%) relative to other age groups when analyzing 

longitudinal data. When quitting smoking was assessed using cross-sectional data, adults 

with past-year and lifetime AUDs/ SUDs who were oldest (45 years and older) had the 

highest prevalence of quitting smoking (27.7%-50.4%). In summary, age differences in the 

association of AUDs/SUDs to quitting smoking have differed by study methodology with 

different findings emerging for longitudinal versus cross-sectional data.
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Nicotine dependence among persons AUDs/SUDs

Nicotine dependence—Four studies examined the association of AUDs and SUDs to 

nicotine dependence. Three of the studies reported data from U.S. adults38–40 and one study 

reported data from German adults41. Similar to smoking, current and lifetime nicotine 

dependence prevalences were higher among adults with past-year AUDs/ SUDs and lifetime 

AUDs than those without (Table 3). While this was generally consistent across studies, a 

study using data from adults who reported lifetime smoking and completed Wave 2 of the 

NESARC found that respondents with a past-year AUD were more likely to report past-year 

nicotine dependence while adults with lifetime AUD were less likely to report past-year 

nicotine dependence compared to those without AUDs40 perhaps due to those with remitted 

AUDs being more likely to quit smoking (see Table 4). In that study, there were no 

significant gender differences in the relationships between AUDs/SUDs and past-year 

nicotine dependence40. Average level of nicotine dependence, as measured by the 

Fagerström Test for Nicotine Dependence42, was higher for German adults with current or 

remitted alcohol dependence compared to adults without alcohol use problems.41

Nicotine dependence transitions—Six studies analyzing data from adults in the 

U.S. 25,26,39,43–45 examined transitions in nicotine dependence. Overall, both cross-sectional 

and longitudinal studies found that AUDs and SUDs were associated with increased 

likelihood of the onset of nicotine dependence and appeared to be a barrier to remission 

from nicotine dependence. For example, U.S. adults with lifetime alcohol, cocaine, and 

cannabis dependence were 3–4 times more likely (alcohol OR=3.05, 95% CI=2.9, 3.2; 

cocaine OR=3.08, 95% CI=2.7, 3.5; cannabis OR=4.31, 95% CI=3.8, 4.8) to transition from 

nicotine use to nicotine dependence than adults without the respective disorders after 

controlling for education, marital status, mood disorders, anxiety disorders, and other 

substance use disorders25. A second study found that, after adjusting for demographics and 

other substance use disorders, both alcohol dependence (adjusted OR (AOR)=1.29, 95% 

CI-1.01, 1.66) and substance abuse or dependence (AOR=1.47, 95% CI=1.11, 1.95) were 

associated with the persistence of nicotine dependence (i.e., no remission from nicotine 

dependence)45. Similarly, U.S. adults with lifetime alcohol dependence (AOR=0.49, 95% 

CI=0.37, 0.63), cannabis dependence (AOR=0.0.38, 95% CI=0.15, 0.93), and cocaine 

dependence (AOR=0.08, 95% CI=0.02, 0.33) were less likely to report remission from 

nicotine dependence than adults without the respective diagnosis after adjusting for mood 

disorders, anxiety disorders, other substance use disorders, level of education, and marital 

status39.

Longitudinal studies have produced similar results. For example, AUDs have been shown to 

be associated with an increased risk of nicotine dependence onset three years later after 

controlling for demographics and psychiatric disorders (alcohol abuse AOR=1.49, 95% 

CI=1.14, 1.95; alcohol dependence OR=1.53, 95% CI=1.11, 2.10)26. Similarly, after 

controlling for age, sex, race, education, marital status, number of children, region, 

urbanicity and employment status, alcohol abuse (OR=1.7, 95% CI=1.2, 2.3), alcohol 

dependence (OR=1.8, 95% CI=1.3, 2.6), substance abuse (OR=1.9, 95% CI=1.4, 2.5), 

substance dependence (OR=1.7, 95% CI=1.2, 2.4), and a combined category of any alcohol/

substance use disorder (OR=1.8, 95% CI=1.3, 2.4)43 were associated with significantly 
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increased risk of nicotine dependence ten years later. Conversely, a NESARC44 analysis 

found that SUDs (OR=1.37, 95% CI=1.18, 1.58), but not AUDs (OR=1.00, 95% CI=0.87, 

1.16), were associated with persistence of nicotine dependence, compared to remission, over 

a three year period, after adjusting for sex, age, education, marital status and household 

income (SUD OR=1.27, 95% CI=1.09, 1.49; AUD AOR=1.02, 95% CI=0.88, 1.18).

Gender differences—Two studies found mixed results regarding gender differences in 

the link between AUDs/SUDs and nicotine dependence38,40. One study38 found AUDs/

SUDs were associated with nicotine dependence for both men and women (e.g., AUD: men 

OR=3.9, 95% CI=3.4, 4.5, women OR=5.1, 95% CI=4.3, 6.1; SUD: men OR=7.1, 95% 

CI=5.7, 8.8, women OR=9.5, 95% CI=6.7, 13.7). Garcia-Rodriguez et al40 found no gender 

differences in the relationships between lifetime or past-year AUD, lifetime or past-year 

cannabis use disorder, or lifetime SUDs and past-year nicotine dependence. Additional 

research on differences in nicotine dependence among persons with AUDs/SUDs by gender 

and other demographics would be useful to help clarify the relationships.

Other smoking-related variables

Smoking initiation—Five studies examined the role of AUDs/SUDs in smoking 

initiation26,27,40,41,43 and have found links in both cross-sectional and longitudinal studies. 

Lifetime AUDs 40 were associated with a more than threefold increased likelihood of 

smoking initiation (OR=3.61, 95% CI=3.36, 3.89) while adults with a lifetime cannabis use 

disorder or SUD were nearly 5 times more likely to report lifetime smoking initiation 

(OR=4.93, 95% CI=4.37, 5.57 and OR=4.81, 95% CI=1.43, 1.54, respectively) in cross-

sectional data. After controlling for other demographics, childhood factors, and other SUDs, 

past year AUD was shown to be more strongly associated with smoking initiation among 

women than men (OR=1.40, CI=1.06, 1.84)40. Similarly, a prospective study26 reported that 

symptoms of alcohol dependence (OR=1.49, 95% CI=1.14, 1.97), alcohol abuse (OR=1.90, 

95% CI=1.23, 2.86), and alcohol dependence (OR=1.78, 95% CI=1.17, 2.72) were 

significantly associated with incident smoking three years later relative to no symptoms of 

alcohol dependence at Wave 1, controlling for demographics and psychiatric disorders. In a 

longitudinal study using NCS data43 found that having an AUD/SUD was associated with 

significantly increased likelihood of the onset of tobacco use ten years later, controlling for 

age, gender, race, education, marital status, number of children, region, urbanicity and 

employment status (alcohol abuse OR=2.6, 95% CI=1.6, 4.4; alcohol dependence OR=3.0, 

95% CI=1.7, 5.5; substance abuse OR=4.2, 95% CI=1.8, 9.4; substance dependence 

OR=4.0, 95% CI=1.5, 10.8). With regard to age of smoking onset, current (OR=4.15, 95% 

CI=2.12, 8.13) and past alcohol dependence (OR=1.82, 95% CI=1.16, 2.85)41 were 

associated with a younger age of smoking onset (17 years or younger) compared to an older 

age of smoking onset (age 18 or older) among adults in Germany. In contrast, having a 

concurrent cannabis use disorder did not appear to be associated with age of smoking 

initiation among adults with nicotine dependence compared with those without cannabis use 

disorder.27

Quit attempts—It appears that no studies to date have examined SUDs and cigarette quit 

attempts; the two studies that examined the relationship between smoking quit attempts and 
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AUDs suggested that current AUDs were associated with lower and past AUDs were 

associated with higher quit attempts34,41. Given the high prevalence of smoking among 

those with AUDs/SUDs, and the lack of information about quitting in this group, it seems 

that more research is needed to understand the relationship of AUDs and SUDs to attempts 

to quit smoking.

Withdrawal Symptoms—A central element of nicotine dependence is the experience of 

withdrawal symptoms46 and many smokers relapse to nicotine during the first week of 

abstinence when withdrawal symptoms are the strongest47. Three studies41,48,49 were 

identified that examined withdrawal symptoms among those with AUDs/SUDs with mixed 

results. One study of U.S. adults48 found no significant differences in the number of 

withdrawal symptoms (range 0–12) reported by adults with a lifetime history of alcohol 

abuse or dependence (M=4.86, SD=2.11) or adults with a history of substance abuse or 

dependence (M=4.47, SD=2.48) compared to adults with no AUD/SUD history (M=3.60, 

SD=2.02). Conversely, a study using data from Wave 1 of the NESARC49 found a 

significant, albeit small, difference in the number of withdrawal symptoms (range=0–8) 

reported by adults with past-year AUDs (M=3.5, SD=2.0) compared to adults without past-

year AUDs (M=3.3, SD=1.9, p<0.01) and for adults with past-year SUDs (M=3.9, SD=2.1) 

compared to adults without past-year SUDs (M=3.2, SD=1.9, p<0.001). In a study of 

smokers in Germany41, adults with alcohol dependence reported a greater number of 

withdrawal symptoms but not a greater number of days of withdrawal. With regard to other 

aspects of withdrawal, more U.S. adults with past-year AUDs and SUDs, compared to U.S. 

adults with no diagnosis, reported experiencing at least one withdrawal symptoms during a 

quit attempt (AUDs 49.1% versus 37.9%, p<0.001; SUDs 60.6% versus 38.5%, p<0.001), 

discomfort or distress related to withdrawal symptoms (47.1% versus 28.7%, p<0.05), and 

relapsing to smoking to relieve withdrawal symptoms (60.6% versus 46.5%, p<0.05)49. 

While results are mixed, there is evidence that persons with AUDs and SUDs are more likely 

to experience some aspects of withdrawal during quit attempts and maybe more likely to go 

back to smoking because of withdrawal symptoms. More research is needed to understand 

the role of withdrawal in the smoking behavior of persons with AUDs and SUDs including 

best way to treat withdrawal in order to achieve the best quit outcomes.

Non-cigarette tobacco products—The most common form of tobacco around the 

world is smoked tobacco, such as cigarettes50,51, and most studies of adults with AUDs/

SUDs have focused on cigarette use with fewer published studies of other tobacco products. 

Three studies of U.S. adults reported greater use of non-cigarette tobacco products for 

persons with AUDs/SUDs27,52,53. One cross-sectional epidemiologic study of U.S. adults 

that examined lifetime diagnoses of ten AUDs/SUDs (alcohol, cannabis, amphetamine, 

opiates, sedative, tranquilizer, inhalant/solvent, cocaine, hallucinogen, heroin)52 found that 

seven out of ten AUDs/SUDs (all except tranquilizer, inhalant, and heroin) were related to 

increased likelihood of lifetime snuff use, nine out of ten AUDs/SUDs (all except heroin) 

were related to lifetime use of chewing tobacco, and eight out of ten AUDs/SUDs (all except 

inhalant and heroin) were related to lifetime use of both snuff and chewing tobacco. After 

controlling for demographics, quantity of cigarette smoked, and psychiatric disorders, the 

association between snuff and AUDs and cannabis use disorders; between chewing tobacco 
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and AUDs and inhalant use disorders; and between use of both snuff and chewing tobacco 

and AUDs and amphetamine use disorders remained significant. A second study27 reported 

that U.S. adults with both nicotine dependence and cannabis use disorders were more likely 

to report use of pipes (OR=9.73, 95% CI=1.69, 55.90) and less likely to report use of snuff 

(OR=0.08, 95% CI=0.01, 0.59) compared to adults with just nicotine dependence. A third 

study53 found greater odds of past-month smokeless tobacco use for respondents with 

alcohol dependence (OR=2.46, 95% CI=1.71, 3.53), heroin dependence (OR=7.98, 95% 

CI=3.07, 20.72), and cannabis dependence (OR=2.33, 95% CI=1.45, 3.76), but not cocaine 

dependence(OR=1.61, 95% CI=0.53, 4.89). The ORs for alcohol and heroin dependence 

remained significant in multiple logistic regressions that adjusted for demographics.

Discussion

Together, epidemiologic data suggest greater lifetime and current smoking, nicotine 

dependence, and non-cigarette tobacco use; and lower quit rates for persons with AUDs/

SUDs compared to those without AUDs/SUDs or other comparison groups. These results 

were found across a range of respondents including persons with AUDs, SUDS, a combined 

AUD/SUD category, cannabis use disorders, and cocaine use disorders. While few studies 

examined outcomes by demographics (e.g., gender, age, race/ethnicity), the results of several 

of these studies suggested that specific patterns differ by demographic subgroups. Only a 

few studies examined other smoking-related behaviors such as quit attempts and withdrawal 

symptoms and results of these studies were mixed. All but three studies31,41,48 collected data 

from nationally representative samples and most studies were conducted in the U.S. (using 

NESARC data) and Australia.

Public health and clinical efforts are needed to lower the smoking and nicotine dependence 

rates and increase successful quitting for persons with AUDs/SUDs. Similar to other 

smokers, persons with AUDs/SUDs want to stop smoking54–56 and can successfully quit 

smoking57. Data from this review suggest that lower quit rates are not found for persons 

with remitted AUDs/SUDs (as opposed to lifetime or current disorders). There are also 

promising outcomes for smoking cessation treatments for persons with AUDs/SUDs58–61. 

Studies conducted in clinical treatment settings have found that smoking treatment or 

successful abstinence does not lead to worse treatment outcomes and may even improve 

abstinence from alcohol and other drugs61–66. Further, smoking by adults with past AUDs 

and SUDs has been associated with a greater likelihood of AUD or SUD relapse67,68.

The results of this review highlight a number of areas in need of additional research. First, 

few studies examined the relationship of AUDs/SUDs and smoking by gender and age and 

only one study examined the relationship by race/ethnicity. With regard to gender, women 

are less likely than men to be current smokers1,69 and there is evidence that women are also 

less likely to report successful smoking cessation compared to men70. It is therefore notable 

that Smith et al28 found higher prevalences of current smoking for women with AUDs/SUDs 

and either no difference or greater percentages of quitting for women with AUDs/SUDs 

compared to men with AUDs/SUDs. There is a need for more research on the smoking 

behavior of adults with AUDs/SUDs by gender as well as by age, race/ethnicity, and other 

demographic subgroups (e.g., sexual orientation minorities71,72).
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More research is also needed on persons from countries other than the U.S. and Australia 

and on adolescents including longitudinal data on how interventions with adolescents could 

impact the relationship between AUDs/SUDs and smoking behavior in adults. The field 

would also benefit from more research on several aspects of smoking (e.g., smoking relapse, 

quit attempts for persons with SUDs), smoking-related behaviors that may impact cessation 

outcomes (e.g., withdrawal symptoms), and non-cigarette tobacco products as there has been 

a notable increase in alternative tobacco product use (e.g., hookah, e-cigarettes) since 

201073,74. No study was identified that examined AUDs/SUDs and e-cigarette use, but one 

study of 15-year-old adolescents in Greece75 reported that frequent alcohol use (OR=1.6, 

95% CI=1.0, 2.5) and lifetime cannabis use (OR=4.0, 95% CI=2.6, 6.1) were significantly 

related to lifetime e-cigarette use. More research is needed to understand the relationship 

between AUDs/SUDs and these tobacco products and how increased access to these 

products will affect both tobacco consumption and AUDs/SUDs. Further, most studies of 

SUDs combined illicit drugs into one category. While there were some data on cannabis use, 

cocaine, and heroin use disorders, it would be useful to examine whether smoking behaviors 

differ among users of different illicit substances in order to best target treatment efforts. 

Finally, continued research is need to understand the mechanisms of AUDs/SUDs and 

smoking behavior which may include behavioral and neurochemical links among 

substances13,60,76–79 and comorbid psychiatric and personality disorders27,80 in order to 

work toward the best treatment outcomes for smoking as well as AUDs and SUDs.

While there are strengths to epidemiologic studies (e.g., generalizability, large samples), 

there are also limitations including the retrospective recall of smoking behaviors which may 

be subject to recall bias81,82, the inability to examine certain subgroups of interest such as 

users of individual substances mentioned above, and limits to generalizability based on 

inclusion and exclusion criteria (e.g., adult data may not generalize to adolescents; data from 

one country may not generalize to another country). Importantly, epidemiologic studies may 

exclude some individuals with the most severe and/or complicated AUDs/SUDs (e.g., those 

who are homeless, incarcerated, or in residential treatment programs). Further, many of the 

studies analyzed data from the same (NESARC) dataset on U.S. adults. In addition, the data 

from some studies did not allow direct comparisons either based on timeframe or diagnosis 

(e.g., comparing respondents with both past-month and lifetime AUDs to respondents with 

no lifetime or current diagnosis). Finally, it must also be noted that the significant variability 

among studies (e.g., types of comparison group) that precluded our ability to calculate 

summary statistics through meta-analytic analyses.

Conclusions

Persons with AUDs/SUDs are more likely to smoke, smoke more heavily and are less likely 

to stop smoking than those without AUDs/SUDs. The prevalence and intractability of 

smoking in this population should be a priority for targeted cessation. Development of 

smoking interventions that evaluate and treat the specific needs of persons with AUDs/SUDs 

and increased consideration of the provision of smoking treatments in programs for treating 

AUDs/SUDs seems warranted. More research is needed on demographic subgroups and 

aspects of smoking behavior in order to develop the most effective public health and clinical 
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interventions to reduce smoking behaviors, improve cessation outcomes, and reduce the 

harmful consequences of smoking for those with AUDs/SUDs.
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Highlights

• We reviewed epidemiologic research on smoking and alcohol/substance 

use disorders.

• AUDs/SUDs were associated with greater lifetime and current 

smoking.

• AUDs/SUDs were associated with lower quitting smoking.

• Some differences in smoking behavior were found by gender, age, and 

race.

• More research is needed on demographic groups and some smoking 

behaviors.
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