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Introduction: We examine whether regular cigarette smokers were more likely to be exposed to and use
cannabis at an earlier age, and further, upon initiation, whether their initial experiences with cannabis
varied from those reported by never/non-regular cigarette smokers.

Method: A sample of 3797 Australian twins and siblings aged 21-46 years was used. Survival analyses
examined whether cigarette smokers were at increased likelihood of early opportunity to use cannabis
and early onset of cannabis use. Logistic regression examined whether cigarette smokers reported greater

gﬁ;v:l;?ss : enjoyment of their cannabis experience, inhaling on the first try, differing positive and negative initial
Cigarette subjective reactions, smoked cigarettes with cannabis the first time and were more likely to try cannabis
Initial reaction again within a week.

Onset Results: Regular cigarette smokers were more likely to report an earlier opportunity to use cannabis and

early onset of cannabis use. Regular cigarette smokers were also considerably more likely to have enjoyed
their first experience with cannabis and reported higher rates of positive initial reactions. They were
more likely to report inhaling on the first try and smoking cigarettes with cannabis. Potentially negative
subjective reactions were also elevated in regular cigarette smokers. Importantly, cigarette smokers were
at 1.87 increased odds of smoking cannabis within a week of their initial use.

Conclusion: These findings indicate that the well-known overlap in cannabis and cigarette smoking behav-
iors may evolve as early as opportunity to use and extend through the course of the substance use

Opportunity

trajectory.

© 2012 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Cannabis is the most commonly used illicit drug in developed
nations (Degenhardt et al., 2008). Over 90% of those reporting life-
time cannabis use also report having smoked cigarettes at least
once in their lifetime (Agrawal et al., 2012). Tobacco smoking typ-
ically precedes onset of cannabis use (Degenhardt et al., 2010) and
has been posited to increase the likelihood of cannabis involvement
(Kandel and Yamaguchi, 1993). Additionally, cigarette smokers are
atincreased likelihood of using cannabis (Kandel, 2002). One study
also found that cannabis exposure opportunity occurred more
frequently, and at earlier ages, in tobacco users than non-users
(Wagner and Anthony, 2002).

Cigarette smoking may also influence some of the earliest
experiences that an individual has with cannabis. Cigarette smok-
ers may smoke cigarettes with cannabis when using it for the
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first time or relate their experiences with cannabis to their prior
experiences with cigarettes. Early subjective reactions to cannabis
smoking, such as feeling relaxed, predict later cannabis use disor-
ders (Fergusson et al.,2003). However, the extent to which cigarette
smoking modifies these early experiences remains unexplored.

In this study, we utilize data from Australian men and women
to examine two important research questions. First, we investi-
gate whether cigarette smoking was associated with an earlier age
at first opportunity to use and onset of cannabis use. Second, we
test whether early experiences with cannabis, including charac-
teristics of first use (self-reported inhalation, smoking cigarettes
with cannabis, positive (e.g., pleasurable buzz) and negative (e.g.,
coughing) subjective experiences and enjoyment), as well as using
cannabis again within a week of first use, were differentially
reported by cigarette smokers.

2. Methods
2.1. Sample

Data on 3824 young adult (mean age 32.1, age range 21-46
years, 3348 twins and 476 of their non-twin siblings) Australian
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male and female twin and siblings were drawn from the Cannabis
Twin Study. Participants were recruited from 4131 twin pairs in
the Australian Twin Registry (ATR) born between 1972 and 1979.
Details regarding sample recruitment are available in a related
publication (Lynskey et al., 2012). The final sample consisted of
3797 participants (63.9% female, representing 75.9% of partici-
pants contacted; 27 individuals missing data on cannabis use were
excluded).

2.2. Assessment

Computer-assisted telephone interviews (CATI) were used to
gather self-report information from all participants. A modified
version of the Semi-Structured Assessment of the Genetics of Alco-
holism (SSAGA-OZ; Bucholz et al., 1994) was used, which included
questions on early experiences with cannabis and a detailed assess-
ment of cigarette smoking behavior derived from the Composite
International Diagnostic Interview (CIDI; Cottler et al., 1991). In
addition, the SSAGA-OZ interview collected full DSM-IV (American
Psychiatric Association, 1994) diagnostic information on alcohol,
nicotine, cannabis and other illicit drug abuse/dependence as well
as other psychopathology, including conduct disorder.

2.3. Measures

2.3.1. Cigarette smoking. Defined as having smoked 100 or more
cigarettes during the lifetime (Centers for Disease Control, 2007).

2.3.2. Age at cannabis exposure and onset. Age at which participants
first had access to cannabis, irrespective of whether they used it or
not (Wagner and Anthony, 2002) and age at first cannabis use.

2.3.3. Early experiences with cannabis. An extensive series of items
was used to elicit the respondent’s earliest experiences with smok-
ing cannabis. These included:

(a) How soon after initial experimentation the respondent had
tried cannabis again: responses, across 9 categories, ranged
from ‘never’ to ‘the same day’. For these analyses, using cannabis
within a week of initial experimentation was coded as 1.

(b) How deeply the respondent inhaled the first time they tried
cannabis: responses, in 4 categories, ranged from ‘in my lungs,
and deeply’ to ‘just in my mouth.’ For these analyses, inhaling
into the lungs (deeply or not deeply) was coded as 1.

(c) Whether they smoked cigarettes when they first smoked
cannabis (yes/no).

(d) How much they enjoyed smoking cannabis the first time they
tried it: responses, in 4 categories, ranged from ‘not at all’ to ‘a
lot’. For these analyses, enjoying cannabis a lot was coded as 1.

(e) Initial positive and negative subjective reactions to cannabis:
based onyes/noresponses to items described by Fergusson et al.
(2003) supplemented with subjective initial reactions devel-
oped for cigarette smokers, dealing with physical responses to
smoking (Pomerleau et al., 1998).

2.3.4. Covariates. Only covariates that could have exerted an
impact during the developmental period during which cannabis
onset occurs were included. In addition to age and sex, lifetime
measures of history of regular alcohol use (used once a month for
six months or longer, but only if regular alcohol use had been initi-
ated prior to the onset of cannabis use) and DSM-IV diagnosis of a
lifetime history of conduct disorder were included.
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Fig. 1. Likelihood of opportunity to use cannabis and its onset of use at various ages
of onset in regular cigarette smokers and those who are never smokers or did not
smoke regularly in a sample of 2601 cannabis users.

2.4. Statistical analysis

For age at first opportunity to use cannabis and age at onset
of cannabis use, discrete-time proportional hazards models were
fitted to the data using STATA (Stata Corp, 2003). Ages at which
individuals reported first opportunity and first use tended to clus-
ter around 12-28 years of age (i.e., not continuously distributed)
and hence, we elected to use a piecewise constant for the base-
line hazard (<14, 15, 16, 17, 18, 19-20 and >21 years) and a logit
model. Analyses were adjusted for clustered data using a robust
variance estimator. In addition, covariates representing sex, zygos-
ity (dizygotic twin or not and membership in a same or opposite
sex dizygotic pair) and interactions between sex and the zygosity
terms were introduced into the models to account for the twin data.

Initial comparisons of early experiences with cannabis across
smokers and non-smokers were conducted in SAS v9.2 (SAS
Institute, 2012). Subsequent analyses examining the association
between these early experiences and cigarette smoking were con-
ducted in STATA. Logistic regression was used with robust standard
errors for adjustment of non-independence of twin and sibling
observations. Additionally, the covariates described above (sex,
zygosity and their interactions) were added to the model. All anal-
yses were also repeated by randomly selecting one member of the
twin pair.

3. Results

In the full sample, 2601 individuals (69%) reported lifetime
cannabis use. Of these cannabis users, 1393 (55%) were regular
smokers and the remaining 1208 (46%) had never smoked 100
or more cigarettes (never regular smokers) or were lifetime non-
smokers. Rates of regular cigarette smoking were markedly lower
in those who had never used cannabis (12%).

Likelihood of exposure to and onset of cannabis use in smok-
ers and non-smokers is shown in Fig. 1. Regular cigarette smoking
was associated with both an earlier opportunity to use cannabis
and with earlier onset of first use. The hazard ratios for oppor-
tunity to use cannabis and for onset of use were 2.35 (95% C.L.
2.16-2.56) and 3.49 (95% C.I. 3.18-3.83) respectively. As early age
at first opportunity was correlated with early age at first cannabis
use, we controlled for the effects of age at opportunity in the
model for onset of cannabis use, the hazard ratio remained signif-
icantly elevated (2.72, 95% C.I. [2.45-3.02]). Thus, regular cigarette
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Table 1

Opportunity to use cannabis, onset of cannabis use and initial cannabis experiences among 2601 Australian male and female twins reporting a lifetime history of cannabis

use, across regular and non-regular/never cigarette smokers.

Never smoked Regular smoker Odds-ratio [95% C.1.] p-Value

regularly/never (N=1393)

smoked (N=1208)
Mean [SD] age at first opportunity to use 18.0 [3.4] 16.7 [2.7] - <0.0001
Mean [SD] age at first use 18.8[3.7] 17.1[2.9] - <0.0001
Tried again within a week 11.9 21.5 1.87 [1.49-2.34] <0.0001
Inhaled into lungs the first time 51.7 72.6 2.52[2.11-3.00] <0.0001
Smoked cigarettes with cannabis the first time 5.6 47.1 16.4[11.7-20.21] <0.0001
Enjoyed the first time a great deal 7.9 18.8 2.29[1.75-2.98] <0.0001
Initial subjective reactions
Like the taste 8.7 19.3 2.41[1.88-3.09] <0.0001
Coughed 86.7 85.1 0.84 [0.66-1.05] 0.24
Felt dizzy 60.7 77.0 2.08 [1.74-2.49] <0.0001
Felt relaxed 47.4 54.4 1.29[1.10-1.52] 0.0003
Giggled a lot 57.0 71.0 1.79[1.43-2.01] <0.0001
Felt pleasurable rush or buzz 30.2 46.3 1.82[1.53-2.16] <0.0001
Felt nauseous/vomited 15.1 25.6 2.01[1.63-2.49] <0.0001
Had a headache 15.5 15.7 1.05[0.84-1.31] 0.9053
Got the jitters 8.0 16.1 2.23[1.70-2.92] <0.0001
Felt a burning in the throat 435 424 0.94[0.80-1.11] 0.57
Felt confused 18.2 335 2.18[1.80-2.63] <0.0001

smokers were more likely to report both earlier opportunity to use
and earlier onset of cannabis use.

3.1. Early experiences with cannabis in cigarette smokers

Differences in early experiences with cannabis between the
never/non-regular and regular cigarette smokers are shown in
Table 1. Results are presented from individual models with
cannabis-related measures as outcomes, adjustment of covariates
described above and application of robust standard errors for famil-
ial clustering. Regular smokers reported more rapid escalation in
cannabis involvement and more positive initial subjective reac-
tions. For instance, compared with never/non-regular smokers,
regular cigarette smokers were 87% more likely to try cannabis
again within the first week. Similarly, they were at 2.41 increased
likelihood of reporting that they liked the taste of cannabis the first
time they used it. Regular cigarette smokers were also more likely to
report some of the putatively negative reactions, such as confusion,
getting the jitters and experiencing nausea/vomiting. In contrast,
no differences were noted for coughing, burning in the throat or
headaches across the groups. Results remained unchanged when
analyses were replicated by randomly selecting one member of the
twin pair (not shown).

4. Discussion

Consistent with prior work by Wagner and Anthony (2002), the
first key finding of this study was that both opportunity to use
cannabis and its first use occurred earlier in cigarette smokers. This
earlier onset can be attributed to a general predisposition to pre-
cocious or non-normative behaviors, of which cigarette smoking
and early-onset cannabis use are components (Huizink et al., 2010;
Korhonen et al., 2010; Storr et al,, 2011). This may also include
the role of deviant peers who promote cigarette smoking and also
facilitate opportunity to use cannabis at younger ages (Creemers
et al., 2010; Kobus, 2003; Lynskey et al., 1998). Other shared pre-
disposing factors might include genetic vulnerability to drug use
as well as genes that influence general disinhibition and impulsive
behaviors (Huizink et al., 2010; Korhonen et al., 2012; Neale et al.,
2006).

Regular cigarette smokers in this study reported that they
inhaled cannabis on that first occasion. This may indicate

respiratory adaptation, perhaps attributable to expertise with
cigarette smoking. One study comparing cannabis use topographies
in cigarette smokers failed to note differences in inhalation depth
or other topographical measures (Simmons and Tashkin, 1995)
but further exploration of the role of cigarette smoking on early
cannabis smoking topography is needed.

Cigarette smokers also consistently reported greater positive
initial subjective experiences with cannabis. However, no signif-
icant reduction in coughing or burning in the throat was noted.
Increased reports of positive reactions may indicate respiratory
adaptation and the possibility that individuals who may be primed
to respond favorably to smoking-related cues may anticipate, expe-
rience or, at least subjectively, recall and report more positive
experiences with all smoked substances.

Cigarette smoking was also associated with similar subjec-
tive responses (Pomerleau et al., 1998). Therefore, we cannot rule
out the possibility that either tandem cigarette smoking elicited
more positive subjective reactions to cannabis or that individuals
attributed their subjective response to cigarette smoking to the
use of cannabis. In addition, some individuals may report similar
subjective reactions across multiple substances. Typical subjec-
tive reactions to tobacco and cannabis are correlated (Zeiger et al.,
2012) with greater correlations within the positive and nega-
tive domains of reactions. Thus, it is possible that the effect of
cigarette smoking on initial reactions to cannabis may reflect sim-
ilar initial or general subjective reactions to cigarettes as well.
This is consistent with another study that reported that a common
heritable drug sensitivity factor linked general (not initial) subjec-
tive reactions to alcohol, tobacco and cannabis (Haberstick et al.,
2011).

It is worth noting that cigarette smokers also reported experi-
encing greater dizziness, nausea, confusion and feeling the jitters
or trembling muscles than non-smokers. While these may be
typically considered negative experiences, their subjective expe-
rience is likely to vary by the individual’s expectations of the
psychoactive effects of cannabis. However, while positive subjec-
tive reactions have been consistently implicated in the subsequent
emergence of cannabis use disorders (Fergusson et al., 2003; Grant
et al., 2005; Le et al.,, 2009; Lyons et al., 1997; Scherrer et al.,
2009; Zeiger et al., 2010), fewer studies have noted the predic-
tive utility of negative reactions. Additionally, increased positive
and negative reactions may be attributed to a higher initial dose
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of A9-tetrahydrocannabinol from cannabis smoke, which regular
smokers were more likely to inhale. Finally, the possibility of inter-
actions between nicotine and A9-tetrahydrocannabinol should
also be explored. Animal studies indicate that nicotine may enhance
the rewarding effects of cannabis (Valjent et al., 2002).

There were some limitations to this study. First, all reports of
initial experiences were based on retrospective recall. Some bias
in recall may be attributed to respondents reporting their first
cannabis use about 15 years prior to the interview. Furthermore,
there is the possibility that recall of early experiences varies by
current levels of cannabis and tobacco involvement. Those who
had used cannabis 11 or more times during their lifetime were
asked about recency of use - only 9% reported cannabis use in the
30 days prior to the interview. However, 44% of lifetime regular
cigarette smokers were current cigarette smokers at the time of
interview. Second, this is a study of adult Australian twins and sib-
lings and may not generalize to other populations. However, there
is strong support for the generalizability of twin samples (Kendler
and Prescott, 2006).

In conclusion, we find that cannabis-related behaviors, even
those as early as first opportunity to use and reactions surround-
ing initial experimentation, are altered in cigarette smokers. This
suggests that cannabis use trajectories should be viewed in the
context of co-occurring cigarette smoking. Furthermore, as rates of
cigarette smoking decrease in youth (Johnston et al., 2011), there
may be corresponding reductions in cannabis involvement, even
though these changes are not currently apparent.
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