NIH Public Access
Author Manuscript
Addiction. Author manuscript; available in PMC 2013 August 01.

NIH-PA Author Manuscript

Published in final edited form as:
Addiction. 2012 August ; 107(8): 1404–1417. doi:10.1111/j.1360-0443.2012.03843.x.

Clinical Correlates of Co-Occurring Cannabis and Tobacco Use:
A Systematic Review
Erica N. Peters*,a, Alan J. Budneyb, and Kathleen M. Carrollc
aYale University School of Medicine, Department of Psychiatry, One Long Wharf Drive, Box 18,
New Haven, CT 06511 USA
bUniversity

of Arkansas for Medical Sciences, Department of Psychiatry and Behavioral Sciences,
4301 West Markham Street, Slot 843, Little Rock, AR 72205 USA
cYale

University School of Medicine, VA Connecticut Healthcare System, 950 Campbell Avenue
(151D), West Haven, CT 06516 USA

NIH-PA Author Manuscript

Abstract
Aims—A growing literature has documented the substantial prevalence of and putative
mechanisms underlying co-occurring (i.e., concurrent or simultaneous) cannabis and tobacco use.
Greater understanding of the clinical correlates of co-occurring cannabis and tobacco use may
suggest how intervention strategies may be refined to improve cessation outcomes and decrease
the public health burden associated with cannabis and tobacco use.
Methods—A systematic review of the literature on clinical diagnoses, psychosocial problems,
and outcomes associated with co-occurring cannabis and tobacco use. Twenty-eight studies
compared clinical correlates in co-occurring cannabis and tobacco users vs. cannabis or tobacco
only users. These included studies of treatment-seekers in clinical trials and non-treatment-seekers
in cross-sectional or longitudinal epidemiological or non-population-based surveys.
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Results—Sixteen studies examined clinical diagnoses, four studies examined psychosocial
problems, and 11 studies examined cessation outcomes in co-occurring cannabis and tobacco users
(several studies examined multiple clinical correlates). Relative to cannabis use only, co-occurring
cannabis and tobacco use was associated with a greater likelihood of cannabis use disorders, more
psychosocial problems, and poorer cannabis cessation outcomes. Relative to tobacco use only, cooccurring use did not appear to be consistently associated with a greater likelihood of tobacco use
disorders, more psychosocial problems, nor poorer tobacco cessation outcomes.
Conclusions—Cannabis users who also smoke tobacco are more dependent on cannabis, have
more psychosocial problems, and have poorer cessation outcomes than those who use cannabis but
not tobacco. The converse does not appear to be the case.
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Concurrent use of cannabis and tobacco (i.e., across the lifespan or in a given time period)
has become a prevalent phenomenon worldwide. Between 41% and 94% of adult cannabis
users, and half of adult cannabis treatment-seekers, smoke tobacco [1-9]. Cannabis use is
also high among tobacco smokers; between 25% and 52% of tobacco smokers use cannabis,
and as many as 29% use cannabis at least weekly [10-12]. Simultaneous use of cannabis and
tobacco (i.e., at the same time) is an increasingly popular practice [13-17]. Common
methods for simultaneous use include rolling cannabis in cigar paper that contains tobacco
(“blunts”), adding tobacco to cannabis wrapped in cigarette paper (“spliffs”), or smoking
tobacco immediately after cannabis (“chasing”).
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Several mechanisms may explain the strong relatedness of cannabis and tobacco use. First,
the endocannabinoid system appears involved in addiction to tobacco [18-19]. Preclinical
and clinical studies have shown that cannabinoid antagonists decrease the reinforcing effects
of nicotine and increase the likelihood of tobacco abstinence [20]. Second, epidemiological
evidence indicates that tobacco use often precedes the onset of cannabis use (“gateway
theory”; [21]), although in some cases cannabis use may lead to tobacco initiation (“reverse
gateway theory”; [22]). Third, shared genetic liability may explain the risk for cannabis
dependence and amount of tobacco use, and for early-onset cannabis use and nicotine
dependence [23-29]. Fourth, similar environmental or temperamental influences, such as
cultural norms [15-16] or personality traits [30-31], may predispose individuals to onset of
both cannabis and tobacco use. Fifth, the common route of administration and repeated
pairing of cannabis and tobacco during simultaneous use suggest that each may serve as a
behavioral cue for the other [1]. Sixth, tobacco may enhance subjective responses to
cannabis [32; cf., 33].
One important gap in this growing literature is a comprehensive description of the clinical
correlates associated with co-occurring use. Integrating existing data is important to
understand the extent to which cannabis use may hinder some individuals’ ability to quit
tobacco or vice versa [34-35]. Preliminary evidence indicates that tobacco may substitute for
reduced cannabis consumption [36-37], and in some cases, cessation from both cannabis and
tobacco may produce more severe withdrawal than cessation from either alone [38].
Furthermore, prior literature with other drug users has suggested that use of two drugs may
influence response to treatment [39-44] and thus may have important treatment outcome
implications.
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This report provides a systematic review of the literature on co-occurring cannabis and
tobacco use with particular focus on the association of co-occurring use with clinical
severity and outcomes. The broader aims of this review are to highlight the clinical needs of
co-occurring users and consider whether future interventions ought to be modified to meet
these needs.

Method
This review encompasses studies that compare clinical correlates between co-occurring
cannabis and tobacco users (referred to henceforth as “CT”) and users of cannabis or
tobacco alone (“C” or “T”). Cannabis use, either alone or co-occurring, was defined as past
or current use of cannabis, marijuana, hashish, oral tetrahydrocannabinol, or “joints.”
Tobacco use, either alone or co-occurring, was defined as past or current use of cigarettes,
cigars, pipes, or smokeless tobacco. Although it is difficult to quantify the amount of
tobacco in “blunts” or “spliffs,” these methods were defined as co-occurring use, as was
“chasing” cannabis with tobacco. Clinical correlates of interest were: (1) severity of use; (2)
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psychosocial problems; and (3) clinical outcomes. Severity of use was defined as Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV [45]) diagnoses or any individual
symptom of cannabis or tobacco use disorders. Although severity of use could be defined in
alternative ways (e.g., frequency/amount of use), diagnoses indicate how use interferes with
an individual’s functioning and, thus, may be most informative to clinicians. Furthermore,
accurately quantifying cannabis use is challenging due to varying quantities in routes of
administration and delivery mechanisms [46]. Psychosocial problems were defined as
psychiatric (e.g., affect or mood) symptoms or social/interpersonal difficulties. Clinical
outcomes were defined as self-reported or biochemically-measured cessation or reduction of
cannabis or tobacco.
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The Figure outlines the search strategy that located relevant articles [47]. The keywords:
“(cannabis or cannabin* or marijuana or marihuana) and (tobacco or cigar* or nicotin*)”
were searched in the Ovid MEDLINE, Ovid PsycInfo, and PubMed databases. The search
was limited to humans. After removing duplicates and including articles that were located
through other sources (e.g., reference lists of relevant articles), 3,029 articles were screened.
Articles were included if they examined adults or adolescents who reported any lifetime CT
use and compared CT to C or T users. To be as inclusive as possible in this emerging area of
research, articles were not excluded based on methodological rigor. The review includes
treatment studies because they focus on clinical samples, thereby providing the most direct
evidence of the clinical correlates. The review also includes cross-sectional epidemiological
surveys, which include large, generalizable samples of co-occurring users, and longitudinal
cohort studies, which highlight temporal relations between co-occurring use and clinical
correlates [48]. Although not as rigorous, studies with non-population-based samples were
included for the sake of completeness. Human laboratory experiments evaluating
mechanisms of co-occurring use were not included. Twenty-eight articles were selected for
inclusion in the review and are summarized in Table 1. Because the articles are
characterized by heterogeneous methods and results, formal meta-analysis was not possible;
hence, we provide a systematic rather than quantitative review.

Results
How is co-occurring cannabis and tobacco use associated with severity of use?
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Cannabis Use Disorders—Eleven studies examined the association of CT use with a
diagnosis or individual symptoms of DSM-IV [45] cannabis use disorders. Of the 11 studies,
seven compared the adjusted odds of having cannabis use disorders (Table 2), two compared
the adjusted odds of endorsing symptoms of cannabis use disorders, and two compared
unadjusted prevalence estimates of cannabis use disorders between CT and C users. The
seven studies that reported adjusted odds ratios used C users as the referent group and
adjusted for a range of confounding characteristics (e.g., demographic and psychiatric
characteristics), thereby providing a rigorous test of the association of CT use with cannabis
use disorders.
Two studies were large (range of N = 3427 – 43,093) U.S. surveys that compared the
adjusted odds of a lifetime cannabis use disorder between CT and C users. A cross-sectional
epidemiological survey reported that any lifetime use of cannabis plus smoked tobacco, but
not smokeless tobacco, was associated with a significantly greater likelihood of cannabis
abuse or dependence [1]. A longitudinal cohort study of young adult female twins reported
that any lifetime use of cannabis plus regular cigarette smoking was associated with
cannabis abuse but not dependence [49]; moreover, simultaneous CT use was associated
with significantly greater odds of cannabis abuse but not dependence relative to concurrent
CT use.
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Two studies were large (range of N = 4348 - 10,641) cross-sectional epidemiological
surveys that compared the adjusted odds of a current cannabis use disorder between CT and
C users. Among Australian adults, current (i.e., past-year) cannabis use plus current or
former tobacco smoking was associated with cannabis abuse/dependence [50]. Among U.S.
adolescents and young adults, past-month smoking of “blunts” was associated with cannabis
abuse and dependence [51]. This latter study did not report on non-“blunt” tobacco use (e.g.,
cigarettes).
Three studies were from the Victorian Adolescent Health Cohort Study, a large (N > 1520)
longitudinal cohort of Australian adolescents who were followed into young adulthood.
These studies reported that: (a) adolescent CT, relative to C, use was associated with
significantly greater odds of cannabis dependence at age 24 [52]; (b) persistent cigarette
smoking (i.e., in at least four of six waves of data collection) during adolescence plus
cannabis use by age 20 was associated with cannabis dependence at age 20, but daily
cigarette smoking in at least one adolescent wave was not [53]; and (c) daily cigarette
smoking in at least one adolescent wave plus cannabis use by age 24 was associated with
cannabis dependence at age 24 [54]. Thus, the severity or duration of cigarette smoking may
play a role in the temporal relation between CT use and development of cannabis use
disorders.

NIH-PA Author Manuscript

Two studies examined the adjusted odds of CT and C users endorsing individual symptoms
of cannabis use disorders. Although DSM-IV [45] excludes withdrawal from the diagnostic
criteria for cannabis dependence, several studies have documented the existence of the
cannabis withdrawal syndrome [55]; thus, this review includes withdrawal as a symptom of
cannabis use disorders. A large (N = 1603) cross-sectional epidemiological survey in the
U.S. reported that CT, relative to C, users reported experiencing a greater number of
cannabis withdrawal symptoms and were more likely to report past-year withdrawal
symptoms of depressed mood, unpleasant dreams, headaches, sweating/heart-racing, nausea,
and yawning [56]. In a cross-sectional non-population-based sample of 481 U.S. cannabis
users aged 17-35, CT use in the form of “blunts” and “chasing” cannabis with tobacco was
associated with five symptoms of current cannabis dependence, while C use in the form of
“joints” or “pipes” was associated with only one symptom [57]. This study also examined
tobacco use in the form of cigarettes and found that the number of days in which cannabis
users smoked cigarettes was associated with one symptom of cannabis use disorders, and the
number of cigarettes smoked in the prior day with two symptoms. Therefore, in this study
the association between CT use and cannabis use disorders appears due to “blunt” use and
“chasing” cannabis with tobacco, rather than cigarette use.
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Two studies were cross-sectional studies with non-population-based U.S. samples and
compared the unadjusted prevalence of cannabis use disorders between CT and C users.
Therefore, findings might be better accounted for by other factors. Among 1253 first-year
college students, the prevalence of current cannabis dependence was significantly greater in
CT than C users (23% vs. 11%), although the prevalence of cannabis abuse did not differ
(25% vs. 21%) [58]. Among 134 adolescent and adult patients with bipolar I disorder, the
prevalence of lifetime cannabis use disorders was significantly greater in CT than C users
(53% vs. 12%) [59].
Tobacco Use Disorders—Five studies assessed the association of CT use with a DSMIV [45] diagnosis of nicotine dependence. All five studies compared the adjusted odds of
having nicotine dependence between CT and T users, with T users as the referent group and
adjusting for several confounding characteristics, thereby providing a rigorous test of the
association of CT use with tobacco use disorders (Table 3).
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Two studies were longitudinal cohort studies with large U.S. samples that compared the
adjusted odds of lifetime nicotine dependence between CT and T users. Among 3787 young
adult female twins, lifetime cannabis use plus regular cigarette smoking was associated with
a significantly greater likelihood of nicotine dependence [60]. Among 5963 adolescents,
using cannabis more than ten times in adolescence or in the past month plus cigarette
smoking in young adulthood was significantly associated with nicotine dependence for
individuals between the ages of 23 and 27, but using cannabis fewer than ten times was not
[61]. Adolescent cannabis use plus cigarette smoking in young adulthood was not associated
with nicotine dependence for individuals between the ages of 18 and 22 [61].
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Four studies compared the adjusted odds of current nicotine dependence between CT and T
users. The aforementioned U.S. longitudinal study reported that any frequency of adolescent
cannabis use plus young adult cigarette use was not associated with nicotine dependence but
did not report statistical results [61]. Two studies from the longitudinal Victorian Adolescent
Health Cohort reported that: (1) neither occasional nor weekly cannabis use during
adolescence was associated with nicotine dependence at age 24 [62]; and (2) daily, but not
monthly or weekly, cannabis use at age 21 was significantly associated with nicotine
dependence at age 24 [22]. The aforementioned cross-sectional epidemiological survey with
U.S. adolescents and young adults reported no association between “blunt” use and nicotine
dependence; however, as discussed earlier, it did not examine the association of cannabis
plus other tobacco use with nicotine dependence [51].
How is co-occurring cannabis and tobacco use associated with psychosocial problems?
Four studies compared psychosocial problems between CT and C users. Among a crosssectional sample of 250 U.S. adults in a laboratory study on emotion, unadjusted univariate
analyses indicated that CT users reported more anxiety symptoms but did not differ in
negative affectivity, anhedonic depressive symptoms or alcohol consumption from C users
[63]. The following studies reported results from adjusted multivariate analyses. Among a
sample of 174 U.S. adults seeking treatment for cannabis dependence, CT, relative to C,
users reported fewer years of education, greater psychiatric severity, and more legal
problems [64]. Among 5263 Swiss adolescents in a cross-sectional epidemiological survey,
CT, relative to C, users were less likely to live with both parents and to have good grades,
and more likely to have been drunk in the previous 30 days [65]. Among 1282 Canadian
adolescents in a longitudinal cohort study, CT, relative to C, users in adolescence reported
decreased life satisfaction, fewer years of education, and increased depressive symptoms in
adulthood [66].
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Two of these studies also compared psychosocial problems between CT and T users. In
adjusted analyses among the longitudinal cohort of Canadian adolescents [66], CT users
during adolescence did not differ from T users on life satisfaction, years of education, or
depressive symptoms during adulthood; interestingly, adolescent T users reported worse
physical health during adulthood than did CT users. In unadjusted analyses among the crosssectional sample of U.S. adults [63], CT users reported consuming more alcohol than T
users, but reported less negative affectivity and did not differ in number of anhedonic
depressive symptoms.
How is co-occurring cannabis and tobacco use associated with clinical outcomes?
Cannabis Outcomes—Three studies of individuals receiving substance-related treatment
in the U.S. examined whether CT users experienced more difficulty quitting cannabis than C
users (Table 4). After adjusting for intake level of cannabis, alcohol, and other drug use
among 1779 U.S. adolescents in a multisite treatment study, cannabis users who either
smoked tobacco persistently or initiated tobacco smoking during treatment reported a greater
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likelihood of cannabis relapse than those who did not smoke tobacco or quit during
treatment [67]. The following studies did not adjust for potential differences between CT
and C users. Among 174 adults, CT users reported a significantly lower percent of cannabisnegative urine tests and significantly fewer continuous weeks of cannabis abstinence during
treatment than ex-tobacco smokers, but did not differ from never-tobacco smokers [64].
Among 303 adolescents with attention-deficit/hyperactivity disorder in a multisite treatment
study targeting non-nicotine substance use disorders, CT users reported a slower rate of
change in their cannabis use than C users [68].
Tobacco Outcomes—Eight studies examined whether CT users experienced more
difficulty quitting tobacco use than T users (Table 5). Four of these studies were of adults
seeking treatment for tobacco smoking (range of N = 100 – 1481). Two U.S. studies
reported no difference in tobacco outcomes between CT and T users [69-70]; one of these
studies adjusted for between-group differences [70], although the other did not provide
descriptive data or results of statistical tests [69]. In contrast, a study in the United Kingdom
reported that a smaller percent of CT than T users achieved biochemically-verified smoking
abstinence at the end of treatment [71], and a study in Australia reported that the odds of
achieving smoking abstinence were significantly lower for CT than T users; however, results
in these two studies were not adjusted for confounders [71-72].
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Four studies involved U.S. non-treatment-seeking tobacco smokers; all four studies reported
results from adjusted analyses. In a longitudinal epidemiological survey of 431 adults [73]
and a cross-sectional non-population-based study of 351 adult Hispanic pregnant women
[74], CT users reported more difficulty quitting tobacco relative to T users. A cross-sectional
epidemiological survey of 2033 adolescents reported that CT users were less likely to
successfully quit tobacco (i.e., to not smoke tobacco in the last 30 days) than T users but did
not differ on initiation of a tobacco quit attempt [75]. The Victorian Adolescent Health
Cohort Study reported no differences in tobacco cessation between these groups at age 20
[22].
Four of these studies reported on the association between frequency of cannabis use and
tobacco-related outcomes. The study of U.S. Hispanic pregnant women reported that poorer
tobacco outcomes were specific to daily cannabis users [74]. The U.S. longitudinal
epidemiological survey reported converse findings; poorer tobacco outcomes were specific
to past-month users of any cannabis (i.e., past-month daily cannabis users did not report
poorer tobacco outcomes than T users) [73]. The two other studies reported that tobacco
outcomes did not differ based on frequency of cannabis use [22,70].
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Discussion
This systematic review indicates that relative to cannabis only use, co-occurring cannabis
and tobacco use was associated with a greater likelihood of cannabis use disorders, more
psychosocial problems, and poorer cannabis cessation outcomes. Relative to tobacco only
use, co-occurring use did not appear to be consistently associated with a greater likelihood
of tobacco use disorders, more psychosocial problems, nor poorer tobacco cessation
outcomes. However, the number of studies addressing each of our target questions was
small, and comparisons were not consistently adjusted for potential confounders; thus,
conclusions should be considered preliminary.
The relatively consistent finding that, in comparison to cannabis only users, co-occurring
cannabis and tobacco users were more likely to report cannabis use disorders and higher
levels of psychosocial problems is of clinical relevance for several reasons. First, consistent
with findings in alcohol users [76], tobacco use in cannabis users seems to serve as an
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indicator of more severe clinical problems and, thus, greater need for treatment. As a result
of greater cannabis-related problems, co-occurring users may find it more difficult to stop
using cannabis (i.e., due to interference with multiple domains of functioning). Second,
assessment of tobacco use among cannabis treatment-seekers should become more routine.
Assessment of tobacco is standardized and brief, and would be consistent with current
clinical guidelines recommended for health care settings [77]. Third, co-occurring users
having more severe clinical problems underscores the need to appropriately match type and
intensity of treatment to individuals’ presenting problems.
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In contrast, this group of studies did not suggest that co-occurring cannabis and tobacco
users are more likely than tobacco users to report nicotine dependence or psychosocial
problems. A likely explanation is the strong relationship between tobacco use and nicotine
dependence/psychosocial problems, i.e., the majority of cigarette smokers are nicotine
dependent [78], and tobacco smoking is prevalent among individuals with psychosocial
difficulties [79-82]. Therefore, cannabis use may not significantly add to the association
between tobacco smoking and related problems. Another explanation for the mixed evidence
concerns the frequency of cannabis use. In the reviewed studies where any cannabis use was
examined, there was not a consistent association with nicotine dependence; however, two of
the three studies that examined more frequent cannabis use did report a positive association
[22,61-62]. Thus, contribution to tobacco-related problems may be seen only at higher levels
of cannabis use. To better understand how the association between CT use and tobaccorelated problems relates to the intensity of cannabis use, future studies might incorporate
recently-developed methods of assessing frequency and quantity of cannabis use [83], rather
than rely on “ever vs. never” distinctions of use.
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The third conclusion is that co-occurring tobacco use may contribute to poorer cannabis
cessation outcomes. Empirically-based interventions for cannabis use [84] have yet to
evaluate interventions also targeting tobacco; therefore, it is unclear whether targeting both
would improve outcomes for co-occurring users. Historically, tobacco smoking has not been
addressed in interventions for alcohol or illicit drugs out of concern that it might negatively
affect compliance or compromise recovery from alcohol or drugs. More recently, however,
studies have not shown a negative effect of tobacco-related interventions on outcomes in
substance abusing patients [85-86]. It should be noted that the three reviewed studies on the
effect of tobacco on cannabis outcomes [64, 67-68] reported different outcome indices and
did not consistently control for possibly confounding factors, making it difficult to
confidently synthesize results and rendering our conclusion tentative. To better evaluate the
potential causal nature of tobacco smoking on cannabis cessation outcomes, future
prospective comparative clinical trials that test the effect of simultaneously treating cannabis
and tobacco on cannabis cessation outcomes are needed; such studies should be consistent in
their reporting of cannabis-related outcomes [87] and statistically adjust for potential
population differences.
Evidence on the association of co-occurring cannabis and tobacco use with tobacco
cessation outcomes was less consistent. The majority of the reviewed studies utilized sound
methodologies, in that outcome measures were usually adjusted for confounders, were
similar across studies, and followed recommendations for the reporting of tobacco outcomes
[88]. Given the current literature, it is unclear whether addressing cannabis use in the
context of tobacco interventions may improve tobacco cessation outcomes. However, the
fact that reviewed studies detected either no effect or a negative effect of cannabis use on
tobacco outcomes, plus the illicit status of cannabis, would suggest that cannabis use be
addressed in tobacco interventions.
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Strengths of this review include its focused scope, systematic search for relevant articles,
and inclusion of international and large, population-based samples. Limitations include
variability in how CT use and clinical correlates were measured, and inclusion of studies
with potential methodological weaknesses. However, some evidence suggests scales of
methodological rigor are problematic [89], and given this nascent area of research, we aimed
to be inclusive with studies. To mitigate limitations, we have highlighted studies’
weaknesses when appropriate. Another limitation is the lack of findings regarding
alternative indices of severity of cannabis and tobacco use (e.g., quantity of cannabis use);
however, given variability in the measurement of alternative indices, we have focused on the
standardized index of substance abuse/dependence diagnosis as the main indicator of
severity of use.
Because this is a relatively new area of research, the literature has not yet addressed several
important clinical questions, such as:
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1.

How should future interventions address use of both cannabis and tobacco? The
reviewed literature suggests that future interventions for co-occurring users might
address both cannabis and tobacco to improve cessation outcomes. As a first test of
the benefit of a combined intervention, treatment-seeking cannabis users who
smoke tobacco could be randomized to receive a psychosocial intervention that
addresses both cannabis and tobacco use vs. cannabis use only. Outcomes to
measure the intervention’s impact could include treatment acceptability and
biochemically-confirmed cannabis and tobacco abstinence at the end of treatment
and during follow-up. If a combined intervention is found to be efficacious and
acceptable to patients, a subsequent test could compare a concurrent cannabis and
tobacco intervention vs. a delayed tobacco intervention; this type of design would
be similar to that utilized by Joseph et al. [90] with alcohol-dependent smokers.

2.

How is co-occurring cannabis and tobacco use associated with other indices of
clinical severity? The reviewed studies examined the severity of co-occurring use
by comparing rates of cannabis and tobacco use disorders in co-occurring vs. single
substance users, and some also compared the amount/frequency of use
[49,63-65,67-70]. However, the literature lacks data on other indices of severity of
use, such as scores on self-report assessments of substance-related problems (e.g.,
Marijuana Problems Scale [91]) and biological measures of use (e.g., cotinine). The
reviewed studies also examined the severity of co-occurring use by comparing
psychiatric symptoms, but future studies might examine psychiatric disorders and a
wider variety of psychosocial problems (e.g., unemployment). Comparisons of
multiple indices of severity of use, beyond diagnostic criteria alone, can provide a
more complete picture of the severity of co-occurring use and better highlight the
treatment needs of co-occurring users.

Other potentially valuable areas of future research include examination of other clinicallyrelevant outcomes (e.g., cognition); tests of the specificity of the association of cannabis and
tobacco use with clinical correlates; and evaluation of mechanisms of cessation outcomes.
Ultimately, more complete understanding of the clinical impact of cannabis and tobacco use
will assist in the refinement of intervention strategies that may aid in decreasing the public
health burden associated with cannabis and tobacco use.
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Figure 1.

Summary of the article selection process as recommended by the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) Statement.
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Current dependent cannabis users + ex-cigarette
smokers

Regular cannabis users

Regular cannabis users

Cannabis users + tobacco quitters

Cannabis users + tobacco quitters

Note. Asterisks indicate that co-occurring users reported significantly poorer outcomes than cannabis only users.

Regular cannabis users + regular cigarette
smokers

Gray, 2011

Cannabis users + tobacco initiators

Regular cannabis users + regular cigarette
smokers

Gray, 2011

de Dios, 2009

Group of Co-Occurring Users

Cannabis users + persistent tobacco smokers

de Dios, 2009

Study

Outcome

Mean weeks of continuous cannabis abstinence
during treatment

Mean weeks of continuous cannabis abstinence
during treatment

% cannabis-negative urine tests during treatment

% cannabis-negative urine tests during treatment

Change in cannabis joints/day from baseline to week
1 of treatment

Change in days of cannabis use from baseline to
week 1 of treatment

Adjusted odds ratio of cannabis relapse

Adjusted odds ratio of cannabis relapse

Association of Co-Occurring Cannabis and Tobacco vs. Cannabis Only Use with Cannabis Outcomes.

2.8 vs. 3.7

2.8 vs. 5.6*

24.4 vs. 35.0

24.4 vs. 49.4*

β (slope) = -1.15 vs.
-2.34*

β (slope) = -1.33 vs.
-3.17*

3.08*

1.71*

Statistic
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Cannabis use in past 30 days + cigarette smoking

Outcome

Percent in group with biochemically-verified tobacco abstinence for final 2 weeks of treatment

Adjusted odds ratio of no tobacco use in month before age 20 assessment

Adjusted odds ratio of no tobacco use in month before age 20 assessment

Adjusted odds ratio of no tobacco use in month before age 20 assessment

Adjusted odds ratio of 7-day point prevalence smoking abstinence

Adjusted odds ratio of 7-day point prevalence smoking abstinence

Adjusted odds ratio of quitting smoking during pregnancy

Adjusted odds ratio of quitting smoking during pregnancy

Adjusted odds ratio of quitting smoking during pregnancy

Unadjusted odds ratio of non-smoking for 28 days prior to week 26 follow-up

Adjusted odds ratio of continued tobacco smoking at 13 years

Adjusted odds ratio of continued tobacco smoking at 13 years

Adjusted odds ratio of successfully quitting tobacco in the last year

Adjusted odds ratio of making tobacco smoking quit attempt in the last year

Note. Comparison group for all studies was group of tobacco only smokers. Asterisks indicate that co-occurring users reported significantly poorer outcomes than tobacco only smokers.

Stapleton, 2009

Weekly cannabis use + cigarette smoking at age 20
Monthly cannabis use + cigarette smoking at age 20

Metrik, in press

Patton, 2005

Infrequent cannabis user + tobacco smoker

Metrik, in press

Patton, 2005

Weekly cannabis user + tobacco smoker

Haskins, 2010

Daily cannabis use + cigarette smoking at age 20

Monthly cannabis users + tobacco smokers

Haskins, 2010

Patton, 2005

Daily cannabis users + tobacco smokers
Weekly cannabis users + tobacco smokers

Haskins, 2010

Past-month cannabis users + tobacco smokers

Past-month cannabis use (daily for > 2 weeks) + tobacco smoker

Ford, 2002

Gourlay, 1994

Past-month cannabis use (any) + tobacco smoker

Any lifetime cannabis use + lifetime daily tobacco smoker

Ford, 2002

Abrantes, 2009

Group of Co-Occurring Users
Any lifetime cannabis use + lifetime daily tobacco smoker

Abrantes, 2009

Study

Association of Co-Occurring Cannabis and Tobacco vs. Tobacco Only Use with Tobacco Outcomes.

0.8

1.0

0.7

0.96

1.13

0.99

1.00

0.54*

0.4*

3.09

1.94*

0.38*

0.80

Statistic

40% vs. 55.3%*
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