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ABSTRACT
Objective: The current study prospectively investigated the relationship 
between cannabis use and cigarette smoking initiation, persistence, and 
relapse during a 3-year period among adults in the United States.

Methods: Analyses included respondents who completed Waves 1 (2001–
2002) and 2 (2004–2005) of the National Epidemiologic Survey on Alcohol 
and Related Conditions and responded to questions about cannabis use and 
smoking status (n = 34,639). Multivariable logistic regression models were used 
to calculate the odds of cigarette use at Wave 2 among Wave 1 daily smokers, 
nondaily smokers, former smokers, and nonsmokers by Wave 1 cannabis use.

Results: In unadjusted analyses, Wave 1 cannabis use was associated with 
increased odds of Wave 2 daily and nondaily smoking for Wave 1 nonsmokers 
(daily OR = 2.90; 95% CI, 2.10–4.00; nondaily OR = 4.45; 95% CI, 3.97–5.00) and 
Wave 2 relapse to daily and nondaily smoking for Wave 1 former smokers 
(daily OR = 4.18, 95% CI, 3.01–5.81; nondaily OR = 5.24; 95% CI, 3.74–7.34). 
Wave 1 cannabis use was associated with decreased odds of Wave 2 smoking 
cessation for Wave 1 daily cigarette smokers (OR = 0.57; 95% CI, 0.51–0.64). 
The associations remained significant for daily smoking initiation (OR = 1.43; 
95% CI, 1.06–1.93), daily smoking relapse (OR = 1.47; 95% CI, 1.00–2.16), 
and smoking cessation (OR = 0.77; 95% CI, 0.69–0.87) after adjusting for 
demographics and psychiatric disorders. Associations remained significant 
for nondaily smoking initiation (OR = 1.85; 95% CI, 1.59–2.16) and nondaily 
smoking relapse (OR = 1.63; 95% CI, 1.05–2.54) after adjusting for these 
covariates as well as for alcohol and substance use disorders.

Conclusions: Cannabis use was associated with increased initiation of, 
persistence of, and relapse to cigarette smoking. Additional attention to 
cannabis use in tobacco control efforts and in clinical settings aimed at 
reducing cigarette smoking and smoking-related negative consequences may 
be warranted.
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Smoking is a leading cause of preventable 
disease and death in the United States and 

around the globe,1,2 and the risk of mortality 
from smoking-related illnesses has increased 
over time.2,3 While smoking cessation reduces or 
eliminates the negative consequences of smoking, 
most smokers are unable to quit or maintain 
abstinence over the long term.2,4 It is therefore 
important to understand factors associated with 
smoking, especially potential barriers to successful 
abstinence.

Cannabis is the most frequently used illicit drug 
in the United States, and tobacco and cannabis are 
often used together—in the sense that the same 
person uses both substances and that they can be 
coadministered (ie, in “blunts”). The use of cannabis 
by cigarette smokers has increased dramatically 
over the past 2 decades5,6 to the point where smokers 
are more than 10 times as likely as nonsmokers to 
use cannabis daily.55 Persons who use cannabis 
are more likely to report current smoking,7 and 
cigarette smokers who use cannabis, compared to 
smokers who do not use cannabis, report a greater 
number of cigarettes smoked per day8,9 and more 
symptoms of nicotine dependence.8,10,11 The use 
of cannabis and cigarettes together is associated 
with a range of negative physical, psychological, 
and social variables and less success with cannabis 
abstinence (see Subramaniam et al12 and Peters et 
al13 for reviews).

Moving beyond the well-documented link 
between cannabis use and cigarette smoking, less 
is known about the relationship between cannabis 
use and transitions in cigarette smoking status 
over time (eg, smoking initiation, cessation, and 
relapse). Data from one cross-sectional sample14 
of US adolescents found that lifetime cannabis 
use was associated with decreased likelihood of 
a successful quit attempt. In community samples 
in the United States and Australia, cannabis use in 
the past 6 months by adolescents was associated 
with increased smoking initiation as young 
adults,15 whereas past-month cannabis use among 
adults was associated with a greater likelihood of 
continued tobacco use 13 years later.16
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Few studies have investigated the association between 
cannabis use and smoking transitions using prospective, 
longitudinal data that are applicable to the general 
population. Among 5,590 men from Switzerland, lifetime 
cannabis use among nonsmokers was associated with the 
onset of daily smoking 18 months later,17 whereas among 
US adults, past-year cannabis use was associated with 
prevalence and incidence of nicotine dependence 3 years 
later.18 Although these studies provide initial evidence for 
an association between cannabis use and smoking onset and 
nicotine dependence, little is known about the association 
between cannabis use and smoking cessation or relapse over 
time in the general adult population.

Developing a better understanding of the relationship 
between cannabis use and cigarette use transitions seems 
quite critical and timely as cigarette smoking remains 
the leading preventable cause of mortality and morbidity 
in the United States and there has been increased use of 
cannabis in general19,20 and among smokers.5,6 The primary 
aim of the current study was to examine the relationship 
between cannabis use and transitions in cigarette smoking 
during a 3-year period. Specifically, the study examined 
the following questions: (1) Is cannabis use by nonsmokers 
associated with increased odds of daily and nondaily 
cigarette smoking onset 3 years later? (2) Is cannabis use by 
former smokers associated with increased odds of relapse to 
cigarette smoking 3 years later? (3) Is cannabis use by daily 
and nondaily smokers associated with decreased odds of 
quitting or decreasing cigarette smoking 3 years later? (4) Do 
these relationships persist after adjusting for demographics, 
psychiatric disorders, alcohol/substance use disorders, and 
nicotine dependence?

METHODS

Data Source and Study Population
The study used 2 waves of data from the National 

Epidemiologic Survey on Alcohol and Related Conditions 
(NESARC; Wave 1, 2001–2002, n = 43,093; Wave 2, 

2004–2005, n = 34,69; 80.4% of the original Wave 1 sample), 
which surveyed a population-representative sample of 
civilian, non-institutionalized, adults in the United States. 
The study used a 2-wave multistage stratified design in 
which primary sampling units, housing units, and group-
quarter units were stratified to oversample non-Hispanic 
black, Hispanic, and young (aged 18–24 years) adults. 
Study design and administration details are described 
elsewhere.21,22 NESARC data sets were obtained from 
the National Institute on Alcohol Abuse and Alcoholism 
(NIAAA, http://www.niaaa.nih.gov), and researchers can 
currently request specific analyses of the data sets through 
the NIAAA. All analyses were completed in Stata23 using 
weighted analysis to account for residual differences between 
the sample and the population profile according to the 2000 
US Population Census and to account for nonresponse and 
sample attrition.

Measures
Smoking status. Cigarette smoking status at Wave 1 and 

Wave 2 was classified using Centers for Disease Control 
and Prevention definitions.24 At Wave 1, respondents were 
classified into 1 of 4 mutually exclusive smoking status 
groups. Wave 1 nonsmokers were defined as respondents 
who reported smoking < 100 lifetime cigarettes. Wave 1 
former smokers were defined as respondents who reported 
having smoked ≥ 100 lifetime cigarettes and no smoking 
at the time of the Wave 1 assessment. Wave 1 daily and 
nondaily smokers were defined as respondents who reported 
smoking ≥ 100 lifetime cigarettes and reported smoking 
some (nondaily smoking) or all (daily smoking) days at the 
time of the Wave 1 assessment. At Wave 2, respondents were 
classified as being nonsmokers (ie, < 100 lifetime cigarettes 
and no past-year smoking at Wave 2), former smokers (ie, 
≥ 100 lifetime cigarettes and no past-year smoking at Wave 
2), daily smokers (ie, ≥ 100 lifetime cigarettes and smoking 
7 days per week at Wave 2), or nondaily smokers (ie, ≥ 100 
lifetime cigarettes and smoking < 7 days per week at Wave 2).

Cannabis use. Cannabis use was defined as any past year 
use of cannabis at Wave 1.

Sociodemographic, psychiatric disorder, and substance 
use disorder covariates. Sociodemographics included sex 
(male, female), age (a continuous variable), level of education 
(a continuous variable), race/ethnicity groups (Asian/Pacific 
Islander, non-Hispanic black, Hispanic, Native American/
Alaskan, and non-Hispanic white), marital status (married/
living with someone as married, widowed, divorced/
separated, single), and income (a continuous variable).

Psychiatric and alcohol/substance use diagnoses were 
determined using the AUDADIS-IV (Alcohol Use Disorder 
and Associated Disabilities Interview Schedule—Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edition 
[DSM-IV] Version), a fully structured diagnostic interview 
instrument25 with good to excellent reliability and validity.26,27 
A summary dichotomous variable was created to assess for 
the presence of lifetime psychiatric disorders (yes/no) as 
measured at Wave 1 including major depressive disorder, 
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■■ Cigarette smoking is a leading cause of mortality and 
morbidity in the United States, and cannabis is the most 
frequently used federally illicit drug in the United States. 
Little is known about the relationship between cannabis 
use and transitions in smoking such as smoking initiation, 
smoking cessation, and smoking relapse over time.

■■ Past-year cannabis use was associated with increased 
odds of smoking initiation and relapse and decreased 
odds of quitting smoking and reducing cigarette use from 
daily to nondaily smoking during a 3-year period relative 
to those who did not use cannabis.

■■ Future research should examine mechanisms underlying 
the relationship between cannabis use and smoking 
initiation, persistence, and relapse as well as whether 
treatments targeting both cannabis and smoking 
behavior can improve cigarette smoking quit rates.

http://www.niaaa.nih.gov
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bipolar disorder, dysthymia, hypomania, panic disorder with 
or without agoraphobia, agoraphobia, social and specific 
phobia, generalized anxiety disorder, posttraumatic stress 
disorder, attention-deficit/hyperactivity disorder, antisocial 
personality disorder, borderline personality disorder, and 
schizotypal or narcissistic personality disorder. Also, a 
dichotomous variable (yes/no) was created to adjust for 
nicotine dependence, alcohol use disorders, and substance 
use disorders (ie, sedatives, tranquilizers, opioids, heroin, 
amphetamines, cocaine, hallucinogens, inhalants/solvents, 
and other drugs).

Statistical Analysis
Analytic sample. Our full analytic sample included 

respondents who completed both waves of data collection, 
responded to questions about cannabis use at Wave 1, and 

responded to questions about smoking status at both Wave 
1 and Wave 2 (n = 34,621; 80.3% of the original Wave 1 
sample). From this full analytic sample, 4 separate analytic 
subsamples were created based on Wave 1 smoking status as 
defined in the Smoking Status section: Wave 1 nonsmokers, 
Wave 1 former smokers, Wave 1 nondaily smokers, and 
Wave 1 daily smokers.

Sample frequencies. The frequency of smoking status 
at Wave 2 was compared among those with and without 
Wave 1 cannabis use. Standard errors were computed using 
Taylor series linearization, and frequency differences were 
tested using Rao-Scott χ2 tests to account for complex 
survey design. Due to the small number of participants 
who reported a Wave 1 cannabis use disorder (3.5% for 
participants who were Wave 1 current daily smokers, 3.8% 
for Wave 1 current nondaily smokers, 0.9% for Wave 1 

Table 1. Demographic Characteristics Associated With Cigarette Use at Wave 1 Among Adults 18 Years and Older 
in the United States

Total
Wave 1

Nonsmokersa

Wave 1
Former 

Smokersb

Wave 1 
Nondaily 
Smokersc

Wave 1 Daily 
Smokersd

Characteristic n % n % n % n % n % P Value
Total 34,639 20,077 56.2 6,232 18.3 1,419 4.1 6,911 21.5 < .0001
Sex < .0001

Men 14,554 47.2 7,385 42.1 3,015 51.5 763 58.0 3,391 54.5
Women 20,085 52.8 12,692 57.9 3,217 48.5 656 42.0 3,520 45.5

Age, y < .0001
18–29 4,911 15.7 3,294 18.2 174 3.1 335 27.4 1,108 17.6
30–44 10,602 30.0 6,909 33.3 953 15.9 557 38.2 2,183 31.7
45–64 11,951 36.3 6,119 32.6 2,643 44.7 414 27.7 2,775 40.5
65+ 7,175 18.0 3,755 15.9 2,462 36.3 113 6.7 845 10.3

Race/ethnicity < .0001
Non-Hispanic white 20,155 72.7 10,488 67.5 4,342 82.5 817 72.3 4,508 78.2
Non-Hispanic black 6,583 10.8 4,186 12.5 924 7.0 209 8.1 1,264 9.7
Non-Hispanic Native 

American/Alaska Native
578 2.2 262 1.8 96 1.8 32 2.9 188 3.4

Non-Hispanic Asian/  
Pacific Islander

968 3.9 722 5.3 103 2.1 29 3.3 114 2.0

Hispanic 6,355 10.4 4,419 12.9 767 6.5 332 13.4 837 6.7
Marital status < .0001

Currently married 18,860 64.3 11,092 64.5 3,753 72.2 703 58.3 3,312 58.1
Previously married 9,146 18.8 4,688 16.0 1,968 21.7 339 17.3 2,151 23.7
Never married 6,633 17.0 4,297 19.5 511 6.1 377 24.3 1,448 18.3

Total annual family income < .0001
$0–$19,999 15,180 41.8 8,823 41.6 2,529 38.4 539 37.5 3,289 45.9
$20,000–$34,999 8,085 23.0 4,491 22.0 1,495 23.4 346 24.0 1,753 25.1
$35,000–$69,999 8,177 24.6 4,758 24.7 1,567 26.4 371 26.1 1,481 22.5
$70,000+ 3,197 10.6 2,005 11.7 641 11.8 163 12.3 388 6.4

Education < .0001
Less than high school 5,510 13.5 2,970 11.4 998 14.4 177 10.5 1,365 18.7
High school degree 16,848 49.1 9,145 45.4 3,039 49.0 704 50.4 3,960 58.6
More than high school 12,281 37.4 7,962 43.2 2,195 36.6 538 39.1 1,586 22.8

Lifetime psychiatric disordere 9,714 27.8 4,844 23.4 1,722 27.9 494 34.3 2,654 38.1 < .0001
Lifetime substance use disorderf 612 2.0 156 0.9 48 0.9 71 5.0 337 5.1 < .0001
Nicotine dependence 5,695 18.1 … … 1,106 18.7 415 30.7 4,003 59.4 < .0001
Wave 1 past-year cannabis use 491 1.6 167 0.9 49 0.9 46 3.8 229 3.5 < .0001
aReport of fewer than 100 lifetime cigarettes at the time of the Wave 1 assessment.
bReport of 100 or more lifetime cigarettes and no smoking at the time of the Wave 1 assessment.
cReport of 100 or more lifetime cigarettes and smoking cigarettes fewer than 7 days per week at the time of the Wave 1 assessment.
dReport of 100 or more lifetime cigarettes and smoking cigarettes 7 days per week at the time of the Wave 1 assessment.
eMet criteria at Wave 1 for a lifetime diagnosis of major depressive disorder, bipolar disorder, dysthymia, hypomania, panic disorder with 

or without agoraphobia, agoraphobia, social and specific phobia, generalized anxiety disorder, posttraumatic stress disorder, attention 
deficit-hyperactivity disorder, antisocial personality disorder, borderline personality disorder, or schizotypal or narcissistic personality 
disorder.

fMet criteria at Wave 1 for a lifetime diagnosis of nicotine dependence or abuse/dependence of alcohol, sedatives, tranquilizers, opioids, 
heroin, amphetamines, cocaine, hallucinogens, inhalants/solvents, or other drugs.

Symbol: … = not applicable.
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Table 2. Wave 1 Past-Year Cannabis Use and Odds of Cigarette 
Smoking at Wave 2 Among Wave 1 Non–Cigarette Smokers and  
Wave 1 Former, Daily, and Nondaily Cigarette Smokersa

Wave 1 Past-Year 
Cannabis Use

Wave 2 Nondaily Smoking Wave 2 Daily Smoking
OR 95% CI OR 95% CI

Wave 1 Non–Cigarette Smokersb

OR1
No past-year use 1.0 … 1.0 …
Past-year use 4.45 3.97–5.00 2.90 2.10–4.00

OR2
No past-year use 1.0 … 1.0 …
Past-year use 2.04 1.79–2.32 1.38 1.02–1.86

OR3
No past-year use 1.0 … 1.0 …
Past-year use 2.03 1.76–2.34 1.43 1.06–1.93

OR4
No past-year use 1.0 … 1.0 …
Past-year use 1.85 1.59–2.16 0.99 0.60–1.63

OR5
No past-year use 1.0 … 1.0 …
Past-year use 1.86 1.59–2.16 1.00 0.61–1.65

Wave 1 Former Cigarette Smokersc

OR1
No past-year use 1.0 … 1.0 …
Past-year use 5.24 3.74–7.34 4.18 3.01–5.81

OR2
No past-year use 1.0 … 1.0 …
Past-year use 1.84 1.33–2.55 1.54 1.03–2.29

OR3
No past-year use 1.0 … 1.0 …
Past-year use 1.89 1.34–2.65 1.47 1.00–2.16

OR4
No past-year use 1.0 … 1.0 …
Past-year use 1.63 1.05–2.54 1.04 0.65–1.66

OR5
No past-year use 1.0 … 1.0 …
Past-year use 1.64 1.06–2.53 1.06 0.67–1.68

Wave 1 Daily Smokersd

Wave 2 Nondaily Smoking Wave 2 Nonsmoking
OR 95% CI OR 95% CI

OR1
No past-year use 1.0 … 1.0 …
Past-year use 1.32 1.09–1.59 0.57 0.51–0.64

OR2
No past-year use 1.0 … 1.0 …
Past-year use 0.97 0.81–1.17 0.70 0.63–0.79

OR3
No past-year use 1.0 … 1.0 …
Past-year use 1.07 0.89–1.28 0.77 0.69–0.87

OR4
No past-year use 1.0 … 1.0 …
Past-year use 0.95 0.74–1.22 0.94 0.84–1.06

OR5
No past-year use 1.0 … 1.0 …
Past-year use 0.97 0.75–1.24 0.97 0.86–1.09

Wave 1 Nondaily Smokerse

Wave 2 Daily Smoking Wave 2 Nonsmoking
OR 95% CI OR 95% CI

OR1
No past-year use 1.0 … 1.0 …
Past-year use 0.79 0.61–1.03 0.88 0.70–1.10

OR2
No past-year use 1.0 … 1.0 …
Past-year use 0.75 0.56–0.99 1.03 0.81–1.31

OR3
No past-year use 1.0 … 1.0 …
Past-year use 0.76 0.57–1.02 1.06 0.82–1.36

OR4
No past-year use 1.0 … 1.0 …
Past-year use 1.02 0.68–1.53 1.33 0.96–1.84

OR5
No past-year use 1.0 … 1.0 …
Past-year use 1.04 0.68–1.59 1.38 0.99–1.93

aBoldface indicates a statistically significant difference. “Past-year use” represents 
reference values.  bCompared with no cigarette smoking at Wave 2.  cCompared 
with former cigarette smoking at Wave 2.  dCompared with daily cigarette 
smoking at Wave 2.  eCompared with nondaily cigarette smoking at Wave 2.

Abbreviations: OR1 = unadjusted estimates, OR2 = adjusted for demographic 
covariates, OR3 = adjusted for OR2 covariates + Wave 1 psychiatric disorders, 
OR4 = adjusted for OR3 covariates + Wave 1 alcohol and other drug use 
disorders, OR5 = adjusted for OR4 covariates + Wave 1 nicotine dependence.

former smokers, and 0.9% for Wave 1 nonsmokers), 
analyses of changes in smoking status by cannabis use 
disorder were not conducted.

Regression modeling. A series of logistic regression 
models were run to model the odds of Wave 1 past-year 
cannabis use and Wave 2 smoking status for the 4 Wave 
1 smoking status groups: Wave 1 nonsmokers, Wave 
1 former smokers, Wave 1 daily smokers, and Wave 1 
nondaily smokers. For each of the 4 smoking groups, a 
crude model was run first to determine the unadjusted 
odds ratio (OR) of a smoking status by cannabis use 
status (labeled as OR1 in Table 2). Then, 3 additional 
models were run to control for potential confounders 
and covariates measured at Wave 1. The first adjusted 
model (OR2) controlled for sociodemographic 
covariates. The second model (OR3) adjusted for OR2 
covariates plus lifetime history of psychiatric disorders. 
The third model (OR4) adjusted for OR3 covariates 
plus alcohol use disorders and other substance use 
disorders. The final model (OR5) adjusted for OR4 
covariates plus lifetime nicotine dependence.

RESULTS

Sample Characteristics
Table 1 includes demographic data for the full 

analytic sample and by Wave 1 smoking status. Wave 1 
past-year cannabis use and changes in smoking status 
from Wave 1 to Wave 2 are shown in Table 2.

Wave 2 smoking onset among Wave 1 nonsmokers. 
Among non–cigarette smokers at Wave 1, cannabis 
use was associated with increased odds of daily and 
nondaily cigarette initiation at Wave 2 (Table 2). Wave 
1 nonsmokers who reported Wave 1 past-year cannabis 
use, compared to those who did not report Wave 1 past-
year cannabis use, were nearly four and a half times 
more likely to report nondaily smoking at Wave 2. The 
increased odds of nondaily smoking onset remained 
significant after controlling for Wave 1 demographics, 
psychiatric disorders, alcohol/substance use disorders, 
and nicotine dependence. In the fully controlled model, 
Wave 1 nonsmokers with past-year cannabis use were 
nearly 2 times more likely to report nondaily smoking 
at Wave 2 than Wave 1 past-year cannabis nonusers.

Wave 1 nonsmokers who reported Wave 1 past-
year cannabis use, compared to those who did not 
report Wave 1 past-year cannabis use, were nearly 3 
times more likely to report daily smoking at Wave 2. 
The increased odds of daily smoking onset remained 
significant after controlling for Wave 1 demographics 
and psychiatric disorders but did not remain significant 
after additional controls for alcohol/substance use 
disorders and nicotine dependence.

Wave 2 smoking relapse among Wave 1 former 
smokers. Among Wave 1 former smokers, those with 
Wave 1 past-year cannabis use, compared to Wave 1 
former smokers who did not report Wave 1 past-year 
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cannabis use, were more than 5 times more likely to report 
relapse to nondaily smoking than Wave 1 former smokers 
who did not report past-year cannabis use (Table 2). The 
odds of Wave 2 nondaily smoking remained significant after 
controlling for Wave 1 demographics, psychiatric disorders, 
alcohol/substance use disorders, and nicotine dependence. 
In the fully controlled model, Wave 1 former smokers who 
reported Wave 1 past-year cannabis use were 1.64 times more 
likely to report relapse to nondaily smoking by Wave 2 than 
those who did not use cannabis in the past year at Wave 1.

Among Wave 1 former smokers, those with Wave 1 past-
year cannabis use, compared to no past-year cannabis use, 
were > 4 times more likely to report relapse to daily smoking 
at Wave 2 than Wave 1 former smokers who did not report 
past-year cannabis use. The odds of daily smoking at Wave 
2 among Wave 1 former smokers remained significant after 
controlling for demographics and psychiatric disorders, but 
not after controlling for alcohol/substance use disorders and/
or nicotine dependence.

Wave 2 smoking behavior among Wave 1 daily and 
nondaily smokers. Wave 1 daily smokers who reported Wave 
1 past-year cannabis use, compared to those who did not 
report Wave 1 past-year cannabis use, were less likely to report 
quitting smoking at Wave 2 (Table 2). This finding remained 
significant after controlling for demographics and psychiatric 
disorders but not after controlling for alcohol and other 
substance use disorders. Wave 1 daily smokers who reported 
past-year cannabis use were more likely to report decreasing 
cigarette frequency to nondaily use at Wave 2 compared to 
those without past-year cannabis use, although this finding 
was no longer significant after controlling for demographics 
and other covariates. Among Wave 1 nondaily smokers, there 
was no significant relationship between cannabis use and the 
odds of decreasing to Wave 2 nonsmoking in unadjusted 
analyses. After adjusting for demographics, cannabis use 
among Wave 1 nondaily smokers was associated with a 
significantly decreased likelihood of increasing to daily 
smoking by Wave 2, though this relationship was no longer 
significant after adjusting for psychiatric disorders, substance 
use disorders, or nicotine dependence (Table 2).

DISCUSSION

To our knowledge, the current study is the first to examine 
the association between past-year cannabis use and a range of 
smoking transitions during a 3-year period among US adults. 
Cannabis use, compared to nonuse, was associated with 
increased odds of smoking onset and relapse and decreased 
odds of quitting smoking and reducing cigarette use from 
daily to nondaily smoking.

Previous work had shown that cannabis use disorders 
were associated with an increased likelihood of smoking 
initiation,28 current smoking,7,29 smoking maintenance,30 
and smoking relapse.30 Our study extends this work to suggest 
that cannabis use, even in the absence of a cannabis use 
disorder, is also associated with increased odds of smoking 
onset, relapse, and persistence. As cannabis use is much more 

common than cannabis use disorder, the potential impact 
of cannabis use on cigarette use in the general community 
may be greater than estimates based on studies of cannabis 
use disorder alone.

Several relationships between cannabis use and 
smoking transitions remained significant after controlling 
for demographics and psychiatric disorders, but were no 
longer significant after controlling for alcohol/substance 
use disorders. The use of alcohol and illicit substances is 
associated with a greater prevalence of smoking and lower 
quitting.31 The use of these other drugs—or, alternatively, 
the use of more than 1 drug (eg, cannabis plus alcohol)—may 
account for a large enough amount of variance in smoking 
transitions that the remaining variance due to the use of 
cannabis alone is too small to remain significant. While 
this study examines cannabis and smoking, it is important 
to recognize that use of other substances by cannabis users 
may also have negative impacts on smoking behavior. Future 
studies should more closely examine the role of the use of 
other substances in the impact of cannabis use on smoking 
behaviors.

Recent data from representative samples of the US 
population found that the prevalence of past-year cannabis 
use has increased significantly over the past decade,19,20 and 
the rate of cannabis use initiation is also increasing, with 
nearly 7,000 new users per day in 2014.19 Simultaneously, the 
percentage of persons who perceive risks related to cannabis 
use has decreased and the percentage of people who believe 
there are no risks related to using cannabis has increased.19,32 
It is conceivable that changes in the laws around cannabis 
use and views of cannabis as accessible and without major 
harms may result in increased cannabis use, which may then 
have a negative impact on the smoking transitions seen in 
this study.

A number of mechanisms have been proposed to explain 
the high rates of co-use of nicotine and cannabis33,34 that 
may be applicable to the association of cannabis use and 
changes in smoking behaviors. There are overlaps in 
the neurobiological systems involved with nicotine and 
cannabis (see Subramaniam et al12 and Rabin and George34). 
Consequently, a number of cannabis users report using 
tobacco to extend and enhance the effects of cannabis,35 
and persons receiving nicotine through a transdermal patch 
reported increased effects from cannabis such as higher 
heart rate and self-rating of being “stimulated” and “high”36 
(although see also Haney et al37). Further, the use of nicotine 
or cannabis may alleviate negative effects of the other 
substance such as withdrawal symptoms38 or cognition.39,40 
Both cannabis and nicotine are typically used by the same 
route of administration (ie, inhalation) and are often used 
simultaneously through blunts, which increases the amount 
of tetrahydrocannabinol inhaled.41 Simultaneous users of 
cannabis and nicotine who try to stop using nicotine may 
experience cue-induced cravings for nicotine when using 
cannabis. There are very likely multiple other psychosocial, 
individual, environmental, and genetics factors that influence 
the co-use of nicotine and cannabis. Future research that can 
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examine how these potential mechanisms relate specifically 
to initiation, relapse, and cessation of cigarette use among 
those using cannabis is needed along with investigations 
of potential moderators of these relationships (eg, 
demographics, alcohol and other drug use).

Several clinical trials42–46 that examined the association 
between cannabis use and smoking outcomes for persons 
receiving smoking cessation treatment found mixed results. 
Our study used epidemiologic data, and therefore our 
results are generalizable to smokers in the population, very 
few of whom use the types of intensive smoking treatments 
examined in clinical trials. It may be fruitful for smoking 
cessation studies to assess cannabis use and examine 
outcomes by cannabis use status. It may also be useful 
for smoking cessation treatment and outreach programs, 
including quitlines, to consider monitoring cannabis use as 
well as integrating topics related to cannabis use (eg, reasons 
for use, methods to decrease or stop use). Treatments 
targeting both smoking and cannabis use appear to be 
feasible and to be successful—at least in the short term—in 
reducing nicotine use.47–49

One limitation is that there was no biological 
confirmation of smoking or cannabis use. Both smoking 

and cannabis use may be underreported,50,51 and persons 
underreporting cannabis use are more likely to also 
underreport tobacco use compared to persons who 
accurately report cannabis use.52 Second, due to the small 
samples sizes, we were not able to examine daily cannabis 
use or cannabis use disorder. Third, no information was 
available about the context of smoking transitions (eg, 
reasons for relapse) or utilization of smoking treatments. 
Fourth, longitudinal studies with a greater number of years 
of data would allow the examination of cannabis use in 
relation to changes in smoking behaviors over a longer 
period of time. Fifth, results would need to be replicated 
in persons living outside of the United States or persons 
under the age of 18 years, who make up a large number of 
smoking initiators.53,54

In sum, our results suggest that, during a 3-year 
period, cannabis use is associated with increased risk of 
cigarette smoking onset, decreased likelihood of smoking 
cessation, and increased risk of relapse among former 
smokers. Additional attention to cannabis use in tobacco 
control efforts and clinical settings aimed at reducing the 
prevalence of cigarette smoking and long-term smoking-
related negative consequences may be warranted.

Submitted: February 11, 2017; accepted August 
10, 2017.
Published online: March 6, 2018.
Author contributions: Dr Goodwin conceived of 
the study and contributed to the interpretation of 
the results and manuscript writing. Dr Weinberger 
wrote the first draft of the manuscript. Mr Platt 
conducted the statistical analysis. Dr Copeland 
contributed to the interpretation of the results and 
manuscript writing. All authors contributed to and 
have approved the final manuscript.
Potential conflicts of interest: The authors report 
no financial or other relationship relevant to the 
subject of this article.
Funding/support: Work on this study was 
supported by National Institutes of Health (NIH)/
National Institute on Drug Abuse (NIDA) grant R01-
DA20892 (Dr Goodwin).
Role of the sponsor: The NIH had no role in the 
design, analysis, interpretation, or publication of 
this study.
Previous presentation: Portions of data from this 
article were presented at the 79th Annual Scientific 
Meeting of the College on Problems on Drug 
Dependence; June 17–22, 2017; Montreal, Canada.

REFERENCES

  1.	 WHO. WHO Global Report: Mortality Attributable 
to Tobacco. Geneva, Switzerland: WHO Press; 
2012.

  2.	 USDHHS. The Health Consequences of 
Smoking—50 Years of Progress: A Report of the 
Surgeon General. Atlanta, GA: US Department 
of Health and Human Services, Centers for 
Disease Control and Prevention, National 
Center for Chronic Disease Prevention and 
Health Promotion, Office on Smoking and 
Health; 2014.

  3.	 Mehta N, Preston S. Continued increases in the 
relative risk of death from smoking. Am J Public 
Health. 2012;102(11):2181–2186. PubMed doi:10.2105/AJPH.2011.300489

  4.	 Fiore MC, Jaén CR, Baker TB, et al. Treating 
Tobacco Use and Dependence: 2008 Update. 
Rockville, MD: US Department of Health and 

Human Services; 2008.
  5.	 Schauer GL, Berg CJ, Kegler MC, et al. Assessing 

the overlap between tobacco and marijuana: 
trends in patterns of co-use of tobacco and 
marijuana in adults from 2003-2012. Addict 
Behav. 2015;49:26–32. PubMed doi:10.1016/j.addbeh.2015.05.012

  6.	 Rolle IV, Kennedy SM, Agaku I, et al; CDC. 
Cigarette, cigar, and marijuana use among high 
school students — United States, 1997–2013. 
MMWR Morb Mortal Wkly Rep. 
2015;64(40):1136–1141. PubMed doi:10.15585/mmwr.mm6440a2

  7.	 Degenhardt L, Hall W, Lynskey M. The 
relationship between cannabis use and other 
substance use in the general population. Drug 
Alcohol Depend. 2001;64(3):319–327. PubMed doi:10.1016/S0376-8716(01)00130-2

  8.	 Agrawal A, Scherrer JF, Lynskey MT, et al. 
Patterns of use, sequence of onsets and 
correlates of tobacco and cannabis. Addict 
Behav. 2011;36(12):1141–1147. PubMed doi:10.1016/j.addbeh.2011.07.005

  9.	 Flatz A, Bélanger RE, Berchtold A, et al. 
Assessing tobacco dependence among 
cannabis users smoking cigarettes. Nicotine 
Tob Res. 2013;15(2):557–561. PubMed doi:10.1093/ntr/nts138

10.	 Wang JB, Ramo DE, Lisha NE, et al. Medical 
marijuana legalization and cigarette and 
marijuana co-use in adolescents and adults. 
Drug Alcohol Depend. 2016;166:32–38. PubMed doi:10.1016/j.drugalcdep.2016.06.016

11.	 Wang JB, Cataldo JK. Medical marijuana 
legalization and co-use in adult cigarette 
smokers. Am J Health Behav. 
2016;40(2):205–214. PubMed doi:10.5993/AJHB.40.2.5

12.	 Subramaniam P, McGlade E, Yurgelun-Todd D. 
Cormobid cannabis and tobacco use in 
adolescents and adults. Curr Addict Rep. 
2016;3(2):182–188. PubMed doi:10.1007/s40429-016-0101-3

13.	 Peters EN, Budney AJ, Carroll KM. Clinical 
correlates of co-occurring cannabis and 
tobacco use: a systematic review. Addiction. 
2012;107(8):1404–1417. PubMed doi:10.1111/j.1360-0443.2012.03843.x

14.	 Abrantes AM, Lee CS, MacPherson L, et al. 
Health risk behaviors in relation to making a 
smoking quit attempt among adolescents. 
J Behav Med. 2009;32(2):142–149. PubMed doi:10.1007/s10865-008-9184-1

15.	 Patton GC, Coffey C, Carlin JB, et al. Reverse 
gateways? frequent cannabis use as a predictor 
of tobacco initiation and nicotine dependence. 

Addiction. 2005;100(10):1518–1525. doi:10.1111/j.1360-0443.2005.01220.x PubMed
16.	 Ford DE, Vu HT, Anthony JC. Marijuana use and 

cessation of tobacco smoking in adults from a 
community sample. Drug Alcohol Depend. 
2002;67(3):243–248. PubMed doi:10.1016/S0376-8716(02)00066-2

17.	 Becker J, Schaub MP, Gmel G, et al. Cannabis 
use and other predictors of the onset of daily 
cigarette use in young men: what matters 
most? Results from a longitudinal study. BMC 
Public Health. 2015;15(1):843. PubMed doi:10.1186/s12889-015-2194-3

18.	 Blanco C, Hasin DS, Wall MM, et al. Cannabis 
use and risk of psychiatric disorders: 
prospective evidence from a US national 
longitudinal study. JAMA Psychiatry. 
2016;73(4):388–395. PubMed doi:10.1001/jamapsychiatry.2015.3229

19.	 Azofeifa A, Mattson ME, Schauer G, et al. 
National estimates of marijuana use and 
related indicators—National Survey on Drug 
Use and Health, United States, 2002–2014. 
MMWR Surveill Summ. 2016;65(ss-11):1–28. PubMed doi:10.15585/mmwr.ss6511a1

20.	 Hasin DS, Saha TD, Kerridge BT, et al. 
Prevalence of marijuana use disorders in the 
United States between 2001–2002 and 
2012–2013. JAMA Psychiatry. 
2015;72(12):1235–1242. PubMed doi:10.1001/jamapsychiatry.2015.1858

21.	 Grant BF, Moore TC, Shepard J, et al. Source and 
Accuracy Statement: Wave 1 National 
Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC). Bethesda, MD: National 
Institute on Alcohol Abuse and Alcoholism; 
2003.

22.	 Grant BF, Kaplan KD. Source and Accuracy 
Statement: the Wave 2 National Epidemiologic 
Survey on Alcohol and Related Conditions 
(NESARC). Rockville, MD: National Institute on 
Alcohol Abuse and Alcoholism; 2005.

23.	 StataCorp. Stata Statistical Software: Release 12. 
College Station, TX: StataCorp LP; 2011.

24.	 Garrett BE, Dube SR, Winder C, et al; Centers for 
Disease Control and Prevention (CDC). 
Cigarette smoking—United States, 2006–2008 
and 2009–2010. MMWR suppl. 2013;62(3):81–84. PubMed

25.	 Grant BF, Dawson DA, Hasin DS. The Alcohol Use 
Disorder and Associated Disabilities Interview 
Schedule–DSM-IV Version. Bethesda, MD: 
National Institute on Alcohol Abuse and 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23050582&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2011.300489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26036666&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2015.05.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26468662&dopt=Abstract
http://dx.doi.org/10.15585/mmwr.mm6440a2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11672946&dopt=Abstract
http://dx.doi.org/10.1016/S0376-8716(01)00130-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21820810&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2011.07.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22855882&dopt=Abstract
http://dx.doi.org/10.1093/ntr/nts138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27460859&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2016.06.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26931752&dopt=Abstract
http://dx.doi.org/10.5993/AJHB.40.2.5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27175326&dopt=Abstract
http://dx.doi.org/10.1007/s40429-016-0101-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22340422&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2012.03843.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19003525&dopt=Abstract
http://dx.doi.org/10.1007/s10865-008-9184-1
http://dx.doi.org/10.1111/j.1360-0443.2005.01220.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16185213&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12127195&dopt=Abstract
http://dx.doi.org/10.1016/S0376-8716(02)00066-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26330150&dopt=Abstract
http://dx.doi.org/10.1186/s12889-015-2194-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26886046&dopt=Abstract
http://dx.doi.org/10.1001/jamapsychiatry.2015.3229
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27584586&dopt=Abstract
http://dx.doi.org/10.15585/mmwr.ss6511a1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26502112&dopt=Abstract
http://dx.doi.org/10.1001/jamapsychiatry.2015.1858
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24264495&dopt=Abstract


Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     e7J Clin Psychiatry 79:2, March/April 2018

Cannabis Use and Cigarette Smoking

Alcoholism; 2001.
26.	 Grant BF, Harford TC, Dawson DA, et al. The 

Alcohol Use Disorder and Associated 
Disabilities Interview Schedule (AUDADIS): 
reliability of alcohol and drug modules in a 
general population sample. Drug Alcohol 
Depend. 1995;39(1):37–44. PubMed doi:10.1016/0376-8716(95)01134-K

27.	 Grant BF, Dawson DA, Stinson FS, et al. The 
Alcohol Use Disorder and Associated 
Disabilities Schedule (AUDADIS): reliability of 
alcohol consumption, tobacco use, family 
history of depression, and psychiatric 
diagnostic modules in a general population. 
Drug Alcohol Depend. 2003;71(1):7–16. PubMed doi:10.1016/S0376-8716(03)00070-X

28.	 García-Rodríguez O, Blanco C, Wall MM, et al. 
Toward a comprehensive developmental 
model of smoking initiation and nicotine 
dependence. Drug Alcohol Depend. 
2014;144:160–169. PubMed doi:10.1016/j.drugalcdep.2014.09.002

29.	 Redner R, White TJ, Harder VS, et al. 
Vulnerability to smokeless tobacco use among 
those dependent on alcohol or illicit drugs. 
Nicotine Tob Res. 2014;16(2):216–223. PubMed doi:10.1093/ntr/ntt150

30.	 Weinberger AH, Pilver CE, Hoff RA, et al. 
Changes in smoking for adults with and 
without alcohol and drug use disorders: 
longitudinal evaluation in the US population. 
Am J Drug Alcohol Abuse. 2013;39(3):186–193. PubMed doi:10.3109/00952990.2013.785557

31.	 Weinberger AH, Funk AP, Goodwin RD. A 
review of epidemiologic research on smoking 
behavior among persons with alcohol and 
illicit substance use disorders. Prev Med. 
2016;92:148–159. PubMed doi:10.1016/j.ypmed.2016.05.011

32.	 Johnston LD, O’Malley PM, Miech RA, et al. 
Monitoring the Future National Survey Results on 
Drug Use, 1975–2015: Overview, Key Findings on 
Adolescent Drug Use. Ann Arbor, MI: Institute for 
Social Research, The University of Michigan; 
2016.

33.	 Agrawal A, Budney AJ, Lynskey MT. The co-
occurring use and misuse of cannabis and 
tobacco: a review. Addiction. 
2012;107(7):1221–1233. PubMed doi:10.1111/j.1360-0443.2012.03837.x

34.	 Rabin RA, George TP. A review of co-morbid 
tobacco and cannabis use disorders: possible 

mechanisms to explain high rates of co-use. 
Am J Addict. 2015;24(2):105–116. PubMed doi:10.1111/ajad.12186

35.	 Tullis LM, Dupont R, Frost-Pineda K, et al. 
Marijuana and tobacco: a major connection? J 
Addict Dis. 2003;22(3):51–62. doi:10.1300/J069v22n03_05 PubMed

36.	 Penetar DM, Kouri EM, Gross MM, et al. 
Transdermal nicotine alters some of 
marihuana’s effects in male and female 
volunteers. Drug Alcohol Depend. 
2005;79(2):211–223. PubMed doi:10.1016/j.drugalcdep.2005.01.008

37.	 Haney M, Bedi G, Cooper ZD, et al. Predictors of 
marijuana relapse in the human laboratory: 
robust impact of tobacco cigarette smoking 
status. Biol Psychiatry. 2013;73(3):242–248. PubMed doi:10.1016/j.biopsych.2012.07.028

38.	 Levin KH, Copersino ML, Heishman SJ, et al. 
Cannabis withdrawal symptoms in non-
treatment-seeking adult cannabis smokers. 
Drug Alcohol Depend. 2010;111(1-2):120–127. PubMed doi:10.1016/j.drugalcdep.2010.04.010

39.	 Schuster RM, Mermelstein RJ, Hedeker D. 
Ecological momentary assessment of working 
memory under conditions of simultaneous 
marijuana and tobacco use. Addiction. 
2016;111(8):1466–1476. PubMed doi:10.1111/add.13342

40.	 Schuster RM, Crane NA, Mermelstein R, et al. 
Tobacco may mask poorer episodic memory 
among young adult cannabis users. 
Neuropsychology. 2015;29(5):759–766. PubMed doi:10.1037/neu0000173

41.	 Meng Y, Lichtman AH, Bridgen DT, et al. 
Inhalation studies with drugs of abuse. NIDA 
Res Monogr. 1997;173:201–224. PubMed

42.	 Gourlay SG, Forbes A, Marriner T, et al. 
Prospective study of factors predicting 
outcome of transdermal nicotine treatment in 
smoking cessation. BMJ. 
1994;309(6958):842–846. PubMed doi:10.1136/bmj.309.6958.842

43.	 Stapleton JA, Keaney F, Sutherland G. Illicit 
drug use as a predictor of smoking cessation 
treatment outcome. Nicotine Tob Res. 
2009;11(6):685–689. PubMed doi:10.1093/ntr/ntp050

44.	 Rabin RA, Ashare RL, Schnoll RA, et al. Does 
cannabis use moderate smoking cessation 
outcomes in treatment-seeking tobacco 
smokers? Analysis from a large multi-center 
trial. Am J Addict. 2016;25(4):291–296. PubMed doi:10.1111/ajad.12382

45.	 Humfleet G, Muñoz R, Sees K, et al. History of 

alcohol or drug problems, current use of 
alcohol or marijuana, and success in quitting 
smoking. Addict Behav. 1999;24(1):149–154. PubMed doi:10.1016/S0306-4603(98)00057-4

46.	 Metrik J, Spillane NS, Leventhal AM, et al. 
Marijuana use and tobacco smoking cessation 
among heavy alcohol drinkers. Drug Alcohol 
Depend. 2011;119(3):194–200. PubMed doi:10.1016/j.drugalcdep.2011.06.004

47.	 Hill KP, Toto LH, Lukas SE, et al. Cognitive 
behavioral therapy and the nicotine 
transdermal patch for dual nicotine and 
cannabis dependence: a pilot study. Am J 
Addict. 2013;22(3):233–238. PubMed doi:10.1111/j.1521-0391.2012.12007.x

48.	 Lee DC, Budney AJ, Brunette MF, et al. 
Treatment models for targeting tobacco use 
during treatment for cannabis use disorder: 
case series. Addict Behav. 
2014;39(8):1224–1230. PubMed doi:10.1016/j.addbeh.2014.04.010

49.	 Lee DC, Budney AJ, Brunette MF, et al. 
Outcomes from a computer-assisted 
intervention simultaneously targeting 
cannabis and tobacco use. Drug Alcohol 
Depend. 2015;155:134–140. PubMed doi:10.1016/j.drugalcdep.2015.08.001

50.	 Connor Gorber S, Schofield-Hurwitz S, Hardt J, 
et al. The accuracy of self-reported smoking: a 
systematic review of the relationship between 
self-reported and cotinine-assessed smoking 
status. Nicotine Tob Res. 2009;11(1):12–24. PubMed doi:10.1093/ntr/ntn010

51.	 Fendrich M, Johnson TP, Wislar JS, et al. The 
utility of drug testing in epidemiological 
research: results from a general population 
survey. Addiction. 2004;99(2):197–208. PubMed doi:10.1111/j.1360-0443.2003.00632.x

52.	 Fendrich M, Mackesy-Amiti ME, Johnson TP, et 
al. Tobacco-reporting validity in an 
epidemiological drug-use survey. Addict 
Behav. 2005;30(1):175–181. PubMed doi:10.1016/j.addbeh.2004.04.009

53.	 Schoenborn CA, Adams PF, Peregoy JA. Health 
behaviors of adults: United States, 2008–2010. 
Vital Health Stat 10. 2013;10(257):1–184. PubMed

54.	 Lantz PM. Smoking on the rise among young 
adults: implications for research and policy. 
Tob Control. 2003;12(suppl 1):i60–i70. PubMed doi:10.1136/tc.12.suppl_1.i60

55.	 Goodwin RD, Pacek LR, Copeland J, et al. 
Trends in daily cannabis use among cigarette 
smokers in the United States, 2002–2014. Am J 
Public Health. 2018;108(1):137–142. PubMed CrossRef

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7587973&dopt=Abstract
http://dx.doi.org/10.1016/0376-8716(95)01134-K
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12821201&dopt=Abstract
http://dx.doi.org/10.1016/S0376-8716(03)00070-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25262528&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2014.09.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24081975&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntt150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23721534&dopt=Abstract
http://dx.doi.org/10.3109/00952990.2013.785557
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27196143&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2016.05.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22300456&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2012.03837.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25662704&dopt=Abstract
http://dx.doi.org/10.1111/ajad.12186
http://dx.doi.org/10.1300/J069v22n03_05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14621344&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16002030&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2005.01.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22939992&dopt=Abstract
http://dx.doi.org/10.1016/j.biopsych.2012.07.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20510550&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2010.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26857917&dopt=Abstract
http://dx.doi.org/10.1111/add.13342
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25558879&dopt=Abstract
http://dx.doi.org/10.1037/neu0000173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9260190&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7950614&dopt=Abstract
http://dx.doi.org/10.1136/bmj.309.6958.842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19395684&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntp050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27187893&dopt=Abstract
http://dx.doi.org/10.1111/ajad.12382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10189984&dopt=Abstract
http://dx.doi.org/10.1016/S0306-4603(98)00057-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21724341&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2011.06.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23617864&dopt=Abstract
http://dx.doi.org/10.1111/j.1521-0391.2012.12007.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24813547&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2014.04.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26307942&dopt=Abstract
http://dx.doi.org/10.1016/j.drugalcdep.2015.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19246437&dopt=Abstract
http://dx.doi.org/10.1093/ntr/ntn010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14756712&dopt=Abstract
http://dx.doi.org/10.1111/j.1360-0443.2003.00632.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15561458&dopt=Abstract
http://dx.doi.org/10.1016/j.addbeh.2004.04.009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25116426&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12773786&dopt=Abstract
http://dx.doi.org/10.1136/tc.12.suppl_1.i60
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29161058&dopt=Abstract
https://doi.org/10.2105/AJPH.2017.304050

