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Abstract
The aim of the current investigation was to examine uni-morbid and co-occurring tobacco and
marijuana use in relation to the negative emotional symptoms of anxiety and depression. Participants
were 250 adult individuals (132 female; mage = 22.43, SD = 9.00), falling into one of four non-
overlapping substance use categories: tobacco use only (n = 39), marijuana use only (n = 62), co-
occurring tobacco and marijuana use (n = 82), and neither tobacco nor marijuana use (n = 67). Results
revealed three key findings. First, tobacco-only using individuals reported significantly greater
negative affectivity than any of the other groups. Second, tobacco-only users reported greater anxious
arousal symptoms than either the marijuana or non-substance-using groups, but not the combined
group. Third, tobacco-only users reported greater levels of depressive symptoms than either
marijuana users or non-substance-users. These findings provide novel information about tobacco and
marijuana use, and how these variables relate to the experience of general and specific types of
negative emotional symptoms.
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There has been growing scientific interest in understanding the linkages between substance
use disorders and anxiety and mood symptoms and disorders1,2. These efforts have been guided
by the clinical and empirical recognition that anxiety/depressive symptoms and disorders often
frequently co-occur with substance use disorders, and that there are clinically meaningful bi-
directional associations between these factors3.

In terms of cigarette smoking (referred to as tobacco use from this point forward), greater rates
of tobacco use are related to higher concurrent and prospective levels of anxiety symptoms
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(e.g., panic attacks4-9) and interoceptive-oriented fears (e.g., worry about bodily
sensations10,11). Additionally, anxiety symptoms and disorders as well as fears of such
symptoms (anxiety sensitivity) are related to poorer success in quitting smoking12-14.
Depressive symptoms and disorders also are common among daily smokers. For example, over
30% of patients with current depression are daily smokers,15,16 and nearly 60% with a lifetime
history of depression are current or past smokers17. Smokers, as compared to non-smokers,
have significantly higher rates of lifetime depression18, especially those that are nicotine
dependent19. In terms of depressive symptoms and disorders and difficulties with smoking
cessation, depressive symptoms prior to smoking cessation treatment, as well as increases in
such symptoms during treatment, possibly due to the removal of the stimulant effects of tobacco
that might have previously aided in the reduction of depressive symptoms, are routinely
significant predictors of relapse20-23.

There also has been increased study of possible associations between marijuana use and its
disorders and anxiety and depressive symptoms and their disorders24. Although this body of
scientific work is less well-developed than that focused on tobacco use, some intriguing
findings have emerged in terms of anxiety and depression. Here, studies have found that both
treatment-seeking and non-treatment seeking adults and adolescents meeting criteria for
marijuana abuse or dependence generally have significantly higher rates of psychological
symptoms and disorders relative to those not abusing or dependent on marijuana25-29. In terms
of anxiety symptoms, specifically, Hathaway30 found that among weekly users of marijuana,
approximately 40% reported having had at least one panic attack related to such use; these
prevalence rates are noteworthy in light of lifetime rates of panic attacks among the general
population of approximately 5%-8%31. Other work has found that a lifetime history of
marijuana dependence is related to an increased risk of panic attacks, although such effects are
not evident above and beyond tobacco use32,33. Additionally, marijuana use prior to a cessation
attempt is associated with increased levels of anxiety post-cessation and post-cessation anxiety
increases risk for marijuana relapse34. Scientific work on marijuana and depression, on the
other hand, has historically been fueled by the clinical observation that regular marijuana users
(e.g., daily or weekly basis) often report a ‘lack of motivation’ for completing day-to-day
activities (e.g., going to school35). The depression-marijuana literature has inconsistently
identified statistically significant relations between marijuana use and depressive symptoms
and disorders36. However, the most recent work in this domain has indicated that the strength
of such marijuana-depressive associations may be markedly attenuated after controlling for
gender37,38.

Despite the possible, but not necessarily uniform, interconnection between negative mood
states (e.g., anxiety, depression) and tobacco and marijuana use behavior, research in this
domain is limited in a number of key respects. First, extant work has focused on the examination
of one form of substance use (e.g., tobacco use) in relation to a particular type of negative
emotional experience (e.g., depression). This limitation is problematic in terms of clarifying
the unique and shared relations, as tobacco and marijuana use often co-occur at high rates. For
example, marijuana is the most frequently used illicit drug among tobacco users39. Likewise,
tobacco use often co-occurs among active marijuana users40. Due to these high rates of co-
occurrence, it would be valuable to parse apart the linkages between tobacco and marijuana
use by exploring uni-morbid and co-occurring patterns of such use in relation to negative mood
states such as anxiety and depression. This type of test would inform efforts to understand how
general or specific the association between smoking and marijuana use is to negative mood
states, and whether such effects are addictive or synergistic.

A second limitation is that previous work has not consistently excluded for the presence of
Axis I disorders when examining the linkages between these types of drug use and negative
mood states (e.g.37,33). Although the inclusion of Axis I disorders often increases the chance
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of accessing a full range of upper-end negative affective symptoms, it cannot allow for an
examination as to whether such relations exist in a psychological state ‘free’ from existing
psychopathology. This type of test would clarify how robust the linkages are between tobacco
and marijuana use, in singular and co-occurring forms, in terms of negative mood states. This
type of information also is central to informing efforts to understand the etiological role of
marijuana and tobacco use in the experience of negative mood vulnerability.

Together, the overarching aim of the current investigation was to examine uni-morbid and co-
occurring tobacco and marijuana use in relation to the negative emotional symptoms of anxiety
and depression. Participants were adult individuals recruited through the community, falling
into one of four non-overlapping categories: tobacco use only, marijuana use only, co-occurring
tobacco and marijuana use, and neither tobacco nor marijuana use. The dependent variables
included three affective variables: global levels of negative affect, anxious arousal symptoms
(symptoms of anxiety that do not overlap with depressive states), and anhedonic depressive
symptoms (symptoms of depression that do not overlap with anxiety states41). Importantly,
the inclusion of these three affect-based dependent variables allowed for empirical evaluation
of the general and specific features of negative affect symptoms in terms of the three groups
(e.g., whether certain effects were specific to non-overlapping symptom features of anxiety or
depressive states). It was expected that while tobacco and marijuana use would each be related
to greater negative affect, anxious arousal, and anhedonic depression, their combination (co-
occurring cases) would be related to the greatest indices of concurrent symptoms across the
dependent measures. This hypothesis is based on the idea that although each of these types of
substance use have been related to greater negative mood, including both anxiety and
depression, individuals using both of these substances in combination would likely increase
their chances of being exposed to a greater range of emotional vulnerability. Given some work
has found that the effects of tobacco use are evident above and beyond marijuana use, but not
vice versa, in terms of anxious arousal symptoms33, it also was hypothesized that the singular
effects for cigarette use would be greater than those found for singular marijuana use.

Method
Participants

The total sample consisted of 250 adult individuals (132 female; mage = 22.43, SD = 9.00) who
were recruited from the greater Burlington, Vermont community (see Procedure for more
details about the study recruitment methodology). Generally consistent with the racial
distribution of Vermont42, 91.6% of the total sample was Caucasian, 2.0% identified as Black,
0.8% as Asian, 0.4% as Native American, 0.8% as Hispanic, 1.2% as Biracial, and 0.8%
identified themselves as “other”, while 2.4% of participants chose not to specify their race.
This sample was made up of four non-overlapping groups: (1) current tobacco users who did
not report marijuana use within the past 30 days (“tobacco-only”; n = 39; 17 female; mage =
33.31, SD = 14.16), (2) current marijuana users (use within past 30 days) who reported no
current tobacco use (“marijuana-only”; n = 62; 39 female; mage = 18.76, SD = 1.07), (3)
individuals who reported both current marijuana and tobacco use (“combined-users”; n = 82;
31 female; mage = 22.37, SD = 7.73), and (4) individuals who reported neither current tobacco
or marijuana use (“non-substance-users”; n = 67; 45 female; mage = 19.57, SD = 4.96). Current
alcohol use was allowed in any of the 4 groups because of its high rate of co-occurrence across
each group (see Results section for a description of alcohol use across groups).

Among the tobacco-only group, smokers reported using an average of 18.03 cigarettes daily.
In addition, approximately 72.2% of the tobacco-only group reported at least some alcohol use,
averaging 3 or 4 drinks approximately 2-4 times monthly. Additionally, participants in this
group scored an average of 7.56 on the Alcohol Use Disorders Identification Test (SD = 8.02)
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(AUDIT43), with 41.7% of participants in the tobacco group meeting criteria for at least
moderate alcohol problems (indexed by a score of 8 or greater on the AUDIT).

The marijuana-only group reported using marijuana weekly, on average, with 27.4% of the
group meeting DSM-IV criteria44 for marijuana abuse, and 22.6% meeting DSM-IV criteria
for marijuana dependence. Participants reported initiating regular marijuana use at an average
age of 15.30. Regarding alcohol use, all participants in the marijuana-only group reported at
least some use, averaging 5 or 6 drinks approximately 2-3 times weekly. Regarding alcohol
use problems, participants in this group scored an average of 11.70 on the AUDIT (SD = 5.50),
with 82.0% of participants in the marijuana group meeting criteria for at least moderate alcohol
problems.

Among the combined tobacco and marijuana group, participants smoked an average of 13.51
cigarettes daily, with marijuana being used a couple times per week. Regarding DSM-IV
marijuana disorders, 32.9% of individuals in the combined group abused marijuana, with an
additional 32.9% of participants reporting dependence on marijuana. Individuals in this group
reported regular marijuana use by 15.27 years of age. At least some alcohol use within this
combined group was reported by 97.5% of participants, averaging 5 or 6 drinks approximately
2-3 times weekly. Regarding alcohol use problems, participants in the combined group scored
an average of 12.11 on the AUDIT (SD = 5.53), with 81.2% of participants meeting criteria
for at least moderate alcohol problems.

Finally, among the group reporting no tobacco or marijuana use, 86.6% reported at least some
alcohol use, averaging 3 or 4 drinks approximately 2-4 times monthly. In terms of alcohol use
problems, participants scored an average of 6.79 on the AUDIT (SD = 5.39), with 38.8% of
participants meeting criteria for at least moderate alcohol problems.

Exclusionary criteria for the investigation included: (1) current axis I psychopathology (with
the exception of tobacco, marijuana, or alcohol abuse and dependence); (2) current use of
psychotropic medication; (3) current suicidality or homicidality; (4) current or past chronic
cardiopulmonary illness (e.g., chronic obstructive pulmonary disease; severe asthma); (5)
current, acute respiratory illness (e.g., bronchitis); (6) seizure disorder, cardiac dysfunction, or
other serious medical illness (e.g., history of seizures, emphysema); (7) pregnancy (specific to
females); and (8) limited mental competency, inability to give informed, written consent.
Overall, these screening criteria were employed to increase the study's internal validity (e.g.,
differences between groups are not alternatively explained by co-occurring psychopathology
or medical illness45).

Measures
Structured Clinical Interview-Non-Patient Version for DSM-IV (SCID-N/P46)—The
SCID-N/P was administered as a screener in order to rule out psychopathology and assess for
current suicidal ideation (see exclusionary criteria). Although the SCID-N/P has high rates of
reliability in terms of inter-rater agreement46, we did not compute such reliability ratings in
the current study because just the screening aspect of the measure was employed.

Smoking History Questionnaire (SHQ47)—The SHQ is a self-report questionnaire used
to assess smoking history and pattern. The SHQ includes items pertaining to smoking rate, age
of onset of smoking initiation, and years of being a daily smoker, and number of serious quit
attempts made. The SHQ has been successfully used in previous studies as a measure of
smoking history (e.g., onset of regular smoking), pattern (e.g., number of cigarettes consumed
per day), past quit attempts, and problematic symptoms experienced during quitting47,48.
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Marijuana Smoking History Questionnaire (MSHQ49)—The MSHQ is a self-report
instrument that includes items pertaining to marijuana smoking rate (lifetime and past 30 days),
quantity of marijuana smoked, age of onset at initiation, years of being a regular marijuana
smoker, and other descriptive information (e.g., number of attempts to discontinue using
marijuana). The MSHQ has been employed successfully in the past (e.g.50). In the present
investigation, the MSHQ was used to provide a descriptive analysis of the marijuana smoking
history characteristics of the sample.

Alcohol Use Disorders Identification Test (AUDIT43)—The AUDIT is a 10-item self-
report screening measure developed by the World Health Organization to identify individuals
with alcohol problems43. There is a large body of literature attesting to the reliability and
validity of the AUDIT51. In the present study, the AUDIT was utilized to assess the frequency
and quantity of alcohol use. Additionally, the AUDIT total score was utilized to identify current
alcohol problems.

Positive Affect Negative Affect Scale (PANAS52)—The PANAS is a 20-item measure
in which respondents indicate, on a 5-point Likert-type scale (1 = “very slightly or not at all”
to 5 = “extremely”), the extent to which they generally feel different feelings and emotions
(e.g., “Hostile”). The PANAS is a well-established mood measure commonly used in
psychopathology research52 and factor analysis indicates that the PANAS assesses the global
dimension of negative affect (PANAS-NA). In the current study, the negative affect subscale
of the PANAS was employed.

Mood and Anxiety Symptom Questionnaire (MASQ41)—The MASQ is a
comprehensive measure of affective symptoms41. The MASQ-AA as well as the MASQ-AD
subscales have shown high levels of internal consistency (range of alpha coefficients: .86 to .
90 and .90 to .93 respectively). Participants indicate how much they have experienced each
symptom from 1 (“not at all”) to 5 (“extremely”). In the present study, the MASQ-AA and
MASQ-AD subscales were used to index anxiety and depressive symptoms, respectively.
These scales measure the non-overlapping features of anxiety and depressive symptoms (i.e.,
the anxiety symptoms that do not overlap with depressive states and the depressive symptoms
that do not overlap with anxiety states41).

Procedure
The present data are derived from a larger investigation. The current data have not been reported
previously, and therefore, are novel (i.e., make a unique contribution). Participants were
recruited from the Burlington, VT community for participation in a laboratory study on
“emotion” via placement of specifically-tailored (i.e., “Are you a [cigarette] smoker?) study
flyers throughout various community settings and posting of printed advertisements in local
newspapers. Interested participants who contacted the research team about the study were given
a detailed description of the investigation via telephone and scheduled for an initial laboratory
visit. Upon arrival to the laboratory, participants provided verbal and written informed consent
and were administered the SCID-I/NP-screener46 by trained interviewers to assess for current
or past psychotic-spectrum symptoms. If deemed eligible, participants then completed a battery
of self-report measures. At the completion of the study, participants were debriefed and
compensated $20 for their time and effort. The procedures followed in the present investigation
were in accordance with the ethical standards of the Institutional Review Board (IRB) at the
University of Vermont.
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Results
Three separate Analyses of Variance (ANOVA) were conducted to determine if differences
existed in the use of common substances between substance use groups. Here, differences in
alcohol use volume (frequency by quantity) were examined between all four groups using a
tetratomously coded substance use grouping variable (1 = tobacco use only, 2 = marijuana use
only, 3 = tobacco and marijuana use, and 4 = neither tobacco nor marijuana use). Differences
in tobacco use frequency were examined between the tobacco use only and the combined
tobacco and marijuana use group. Finally, differences in marijuana use frequency were
examined between the marijuana use only group and the combined group. For all ANOVA
procedures that did not meet the criterion of homogeneity of variances, a Brown-Forsythe
correction was used. In addition, if the ANOVA procedures were significant, then, planned
comparisons were used.

In terms of alcohol use volume, group differences were found (F(3,242) = 19.35, p < .01, η2

= .20). Specifically, the tobacco-only group and the group that used neither tobacco nor alcohol,
each used significantly less alcohol than either the marijuana-only or combined groups. No
significant differences existed between the tobacco-only and the non-substance using group,
or between the marijuana-only and combined group. In terms of tobacco use, the tobacco-only
group smoked significantly more than the combined group (F(1,120) = 9.44, p < .01, η2 = .
07). The opposite pattern was observed for marijuana use, with the combined group reporting
significantly greater marijuana use than the marijuana-only group (F(1,143) = 9.77, p < .01,
η2 = .06).

Three separate ANOVAs were conducted to determine the relations between the tetratomously
coded substance use grouping variable (see above) and (1) negative affectivity, (2) anxious
arousal, and (3) anhedonic depression. In terms of negative affectivity, individuals using only
tobacco reported significantly greater negative affectivity than any of the other 3 groups
(Brown-Forsythe(3,110.02) = 4.09, p < .01, η2 = .06), with no other differences observed (see
Figure 1).

Regarding anxious arousal, tobacco-only users reported greater anxious arousal symptoms than
either the marijuana or non-substance-using groups, and the combined tobacco and marijuana
users reporting significantly more anxiety symptoms than the marijuana-only users and non-
substance-users (Brown-Forsythe(3,102.74) = 4.93, p < .01, η2 = .07). No differences existed
between tobacco-only users and combined substance users, or between marijuana users and
non-substance-users (see Figure 2). In terms of anhedonic depression symptoms, individuals
using only tobacco reported greater levels of depressive symptoms than either marijuana users
or non-substance-users (Brown-Forsythe(3,159.80) = 2.72, p < .05, η2 = .04). No other
significant group differences were observed (see Figure 3). Please see Footnote 1.

Discussion
Although there has been a documented interconnection between negative mood states (e.g.,
anxiety, depression) and tobacco and marijuana use behavior, tests evaluating uni-morbid and
co-occurring patterns of such use in relation to negative mood states is non-existent. To fill
this gap in the empirical literature, the current study examined uni-morbid and co-occurring
tobacco and marijuana use in relation to the negative emotional symptoms of anxiety and
depression.

Results were only partially consistent with original prediction, but revealed novel empirical
insight into the nature of tobacco and marijuana use in terms of negative affective symptoms
among adults. Three key observations were made. First, tobacco only using individuals
reported significantly greater negative affectivity than any of the other groups. These data
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suggest that there is an overall higher global level of negative affectivity experienced by
individuals just using tobacco when compared to non-users as well as uni-morbid and co-
occurring marijuana users. Second, regarding anxious arousal, tobacco-only users reported
greater anxious arousal symptoms than either the marijuana or non-substance-using groups,
but not the combined group. Also, the combined tobacco and marijuana users reported
significantly more anxious arousal symptoms than the marijuana-only users and non-
substance-users. These data suggest that the experience of anxiety symptoms that do not
overlap with depressive symptoms is closely tied to tobacco use whether in the uni-morbid
tobacco group or the co-occurring tobacco and marijuana group. These results are in accordance
with past work documenting a robust relationship between tobacco use and anxiety and its
disorders4,7. Third, individuals using only tobacco reported greater levels of depressive
symptoms than either marijuana users or non-substance-users. No other significant group
differences were observed within the present investigation. These findings suggest that
anhedonic depressive symptoms, similar to the findings with anxious arousal, are closely linked
to tobacco use - whether in a uni-morbid or co-occurring pattern of current use. Overall, the
present findings suggest that there is a striking relationship between tobacco use, especially
uni-morbid use, and both global and specific types of negative affect symptoms.

Although not the primary aim of the current study, it is noteworthy that analyses of co-occurring
substance use rates revealed that tobacco use was greater among the tobacco-only group as
compared to the combined group. This finding is possibly clinically important, as higher rates
of tobacco use are associated with greater risk for anxiety and possibly related negative
emotional symptoms53. Interestingly, an opposite pattern was evident for marijuana use, with
the combined tobacco-marijuana group reporting greater marijuana use frequency than the
marijuana only group. Thus, co-occurring marijuana and tobacco use is related to greater levels
of marijuana use, but not tobacco use, when compared to uni-morbid use of these substances.
In terms of alcohol use, the groups that included marijuana users (marijuana use only and the
combined substance group) reported greater alcohol use consumption than the tobacco and
non-using groups. These data suggest that co-occurrence of one substance is not universally
applicable to other drugs (e.g., alcohol). More specifically, the findings indicate that uni- or
co-occurring marijuana use is related to greater rates of current alcohol use relative to uni-
morbid tobacco users or non-users. Overall, the present data empirically underscore the
importance of assessing for polysubstance use among tobacco and marijuana using samples,
and document that the nature of co-occurring patterns of use are not necessarily straightforward
and may vary by drug use type.

There are a number of interpretative caveats and future directions that warrant comment. First,
the present study employed a cross-sectional design, and therefore, does not permit inference
about the temporal stability or possible causal direction of the findings. One possible area of
future exploration would be to utilize a prospective design to explore individual changes in
negative emotional states over time, and whether changes in group membership similarly
correspond to changes in such emotional states. For example, if a combined marijuana-tobacco
user later stops using marijuana and becomes a tobacco-only user, does their negative emotional
symptomatology increase? Second, this sample consisted of relatively homogeneous
participants in terms of age and ethnicity. Future work might strive to replicate and extend the
current findings among more heterogeneous populations. Third, the present investigation
utilized established psychometrically-sound self-report instruments as the principal assessment
strategy. Future work might build upon the present findings and incorporate multi-method
approaches. Fourth, the sample was an intentionally psychiatrically healthy sample for the
purpose of an internally valid test of differences in substance use behavior. Based upon these
findings, future study could thus explore the generalizability of these findings among clinical
samples and among a representative sample from the more general population. Finally, aside
from tobacco, alcohol, and marijuana, other forms of substance use were not assessed in the
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current sample. Future work may benefit by more comprehensively assessing other types of
substance use in addition to those examined in the present investigation.

Overall, the present investigation examined uni-morbid and co-occurring cigarette smoking
and marijuana use in relation to negative emotional symptoms. Findings generally indicated
an interesting set of findings, namely, that tobacco-only users reported the greatest emotional
distress as compared to other patterns of uni-morbid or co-occurring substance use. These
findings provide novel information about the interrelation between tobacco and marijuana use
and how such relations pertain to negative emotional symptoms frequently observed among
these drug using populations.
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Figure 1.
Mean levels of negative affectivity across groups.
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Figure 2.
Mean levels of anxious arousal symptoms across groups.
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Figure 3.
Mean levels of anhedonic depression symptoms across groups.
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