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Abstract

Introduction and Aims—Little is known about social-ecological correlates of simultaneous use
of alcohol with other substances. This study examined places and social contexts associated with
simultaneous use of alcohol, tobacco and marijuana among young adults.

Design and Methods—We used survey data obtained from 1538 young adult recent alcohol
drinkers (49% male; 18-30 years old) in 24 non-contiguous cities in California. Event-level
measures included alcohol, tobacco and marijuana use, drinking places and social characteristics
of the event. Individual-level measures included alcohol expectancies, depression and
demographics.

Results—Bars and restaurants had significantly less alcohol and marijuana use (odds ratio =
0.34; 95% confidence interval 0.18, 0.62; £< 0.001) and alcohol, marijuana and tobacco use (odds
ratio = 0.27; 95% confidence interval 0.14, 0.54; £< 0.001) compared with alcohol use only.
Perceived percent of intoxicated people at an event was associated with greater likelihood of using
alcohol with tobacco and marijuana at the event. At the individual level, greater age was generally
associated with increased odds of simultaneous use. Participants who were male, less educated,
more depressed and had positive alcohol expectancies were more likely to simultaneously co-use
alcohol with tobacco and marijuana. Those with negative expectancies were less likely to
simultaneously use these substances.

Discussion and Conclusions—Social events in private settings with a high percentage of
people who are intoxicated had increased likelihood of simultaneous use of alcohol, tobacco and
marijuana. Prevention efforts in these settings may reduce simultaneous use of these substances
and related harms.
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Introduction

Co-use or concurrent substance use results in increased risk for short and long term negative
outcomes such as physical aggression, drinking and driving, initiation of new substance use,
and difficulties quitting drug use [1-4]. Research has shown that alcohol use is strongly
associated with tobacco and marijuana use in the general population and among young
people [3,5-8]. For example, results of the 2013 US National Household Survey on Drug
Use and Health indicated that among past-month heavy drinkers aged 12 or older, 33.7%
were past month illegal drug users, with marijuana as the most commonly used illegal drug
in this population. Similarly, among past-month heavy alcohol users aged 12 and older,
43.1% also smoked cigarettes in the past-month [9]. A few studies identified specific risks
associated with simultaneous use of alcohol with tobacco or marijuana, including initiation
of new substance use [4], increased risks of drunk driving, social consequences and harms to
oneself associated with simultaneous alcohol and marijuana use [10], and increased
subjective feelings of alcohol intoxication associated with simultaneous alcohol and
cigarette use [11].

In this study we examine places and social contexts associated with simultaneous use of
alcohol, tobacco and marijuana among young adults (18-30 years old) in California, USA.
Social contexts are the attributes of people and their relationships in a specific event
involving substance use (e.g. number of people, age composition) [12]. The identification of
places and social contexts in which alcohol is used with other substances is an essential first
step toward the development of targeted preventive interventions to reduce the risks
associated with simultaneous use of alcohol and other substances among young people.

To date, much of the research on the co-use of alcohol, tobacco and other drugs among
young people has focused on examining substance use trajectories such as the gateway or
reverse gateway models [13-15]. Other studies have focused on global associations between
alcohol, tobacco and marijuana, its prevalence, and correlates of comorbidity [7,16,17],
ignoring simultaneous use [18,19]. Moreover, our current state of knowledge is limited with
respect to environmental and social characteristics that may be associated with simultaneous
use of alcohol and other substances in this young population. The type of setting (e.g. own
home, friends’ home, bar or restaurant, outdoor setting) and characteristics of a social
gathering (e.g. number of people attending who are intoxicated, whether alcohol beverage
service is managed) could affect the likelihood of simultaneous use of alcohol and other
substances, though prior studies have only investigated associations between such factors
and levels of alcohol use [e.g. 1,20-22]. Questions then remain about where and what social
contexts are associated with simultaneous use of alcohol and other substances, and whether
such contextual characteristics differ from those that predict alcohol use only.

To this end, we investigated the relationships of places and social contexts with young adult
simultaneous use of alcohol with tobacco and marijuana. Moreover, we compared events of
simultaneous use with events of alcohol use only in order to gain an understanding of how
different places or social contexts are related to different combinations of substances used.
We controlled for individual characteristics including alcohol use expectancies, depression,
religiosity, age, gender, and ethnicity, which were found to be associated with alcohol and
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Methods

other substance use and co-use in previous research [e.g. 13,18,21,23,24]. The inclusion of
these individual characteristics allows us to identify the unique relationships between places
and social contexts and simultaneous use of alcohol, tobacco and marijuana, beyond that
attributable to individual demographic and psychosocial characteristics.

Study sample and survey methods

Sample of cities—The current study included young adults (18-30 years old) who
participated in a study in 24 non-contiguous midsized California cities. These cities were
selected from a geographically diverse sample of 50 non-contiguous California cities
(population range: 50,000 and 500,000) included in our previous research [22,25]. The
subset of 24 cities had relatively higher levels of underage drinking, drinking and driving
and alcohol-related motor vehicle crashes based on data from the California Healthy Kids
Survey, an independent survey of over 8000 young adults conducted by the Prevention
Research Center, and data from the California Statewide Integrated Traffic Reporting
System. These cities were part of a randomized trial to evaluate the effects of environmental
strategies to reduce community alcohol-related problems. Data used for the current study are
based on the baseline survey.

Survey sample and methods—Households within each city were randomly sampled
from purchased lists of landline and cell phone exchanges. The mixed-use (landline and cell
phone) exchanges were intended to increase the representativeness of the study sample. For
households sampled from the lists of landline exchange we had address information, and
therefore an invitation letter describing the study and inviting participation was mailed to
these households followed by a telephone contact. Households sampled from the lists of cell
phone exchanges were contacted by cell phone only. Households and participants were
screened for eligibility based on their city of residence and age. Of the total completed
interviews, 21% were from random digit dialing cell phone samples. Informed consent was
given for participation in the research and respondents received $20 as compensation for
their participation in the study. Institutional review board approval was obtained prior to
implementation of the study.

Study participants were surveyed through a computer-assisted telephone interview. The
interviews were given in either English or Spanish at the respondent’s request and lasted
approximately 20 minutes. The survey took place in 2013-2014. The estimated response rate
for this survey was 42%. The current study is based on data from 1538 young adult (49%
male, Mage = 23.63 years, SD =3.42) recent (past month/past three months) alcohol
drinkers who: (i) reported alcohol use only; simultaneous use of alcohol and tobacco;
simultaneous use of alcohol and marijuana; or simultaneous use of alcohol, tobacco and
marijuana the last time they were in a social gathering at one of four places (i.e. their own
home, someone else’s home, bars/restaurants, or outdoor/public places like a park, beach, or
camping area); and (ii) provided complete data for all study measures. Of the eligible 1553
respondents, 15 did not provide complete data for all study measures (0.9%). An average of
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Measures

64 young adults (range: 54-84, SD=6.62) were interviewed in each city. Sample
characteristics are provided in Table 1.

Alcohol use and drinking places—Survey respondents were asked, “In the last 12
months, about how often did you drink any kind of alcoholic beverage -- a glass of beer,
wine, or a drink with hard liquor?” Possible response categories ranged from “Every day” to
“Never had a drink of alcohol in my life.” Those who reported any past year alcohol use
were asked about the number of days they drank alcohol, in the past month or past three
months, in the four places (i.e. own home, someone else’s home, bar/restaurants and
outdoor/public places) [22]. The time reference (past month or past 3 months) was
determined based on previous survey items about alcohol use patterns. Respondents who
reported alcohol use in any of these places in the past three months were asked specific
questions about last time at that place.

Alcohol, tobacco and marijuana use at last event—Past month/past 3-month
drinkers were asked about use of alcohol and other substances last time at each place. First,
they were asked about number of alcohol drinks they had before, during or after the last time
at each place. Then, they were asked if they had other types of substances at any time before,
during or after the last time at the place including tobacco (cigarettes, cigars, pipe, chewing
tobacco), marijuana or hashish (weed, pot, hash) and a few other substances not included in
this analyses. Since the current study focuses on simultaneous use of alcohol with tobacco
and marijuana, the outcome variable was a four-category multinomial variable with alcohol
use only as the reference group (category 1), simultaneous use of alcohol and tobacco
(category 2), simultaneous use of alcohol and marijuana (category 3), and simultaneous use
of alcohol, tobacco and marijuana (category 4).

Social characteristics of last event—Measures related to social characteristics of last
event at each place included: (i) total number of people at the event; (ii) estimated number of
people who were intoxicated; (iii) whether the respondent had enough to feel drunk or
intoxicated (yes/no); and (iv) whether drinks were refused to anyone who was intoxicated or
impaired (yes/no). These measures are based on measures we used in previous studies [20,
21]. We computed the proportion of intoxicated people at the last event at the place and
created dummy variables to represent the number of people at the event (10-19 people, 20+
people, and less than 10 people as reference group) and percent who were perceived to be
intoxicated (20-50%, 51%-+, and less than 20% as reference group).

Negative and positive alcohol expectancies—Respondents were asked questions
regarding perceived likelihood that different things would happen to them personally if they
were to drink 3 or 4 whole drinks of an alcoholic beverage - beer, wine, wine cooler,
flavored malt beverage, or liquor [26]. Questions about negative outcomes included: (i) get
hangover; (ii) do something you would regret; (iii) feel sick to your stomach; (iv) get into a
trouble with your parents; (v) feel out of control; (vi) get into fist fights or shoving matches;
and (vii) feel clumsy. Questions about positive outcomes included: (i) feel more confident or
sure of yourself; (ii) have an easier time expressing your feelings; (iii) feel less shy; (iv) feel
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more cheerful; (v) feel more friendly; and (vi) feel braver about talking to people. Possible
response options for all items were, “Very likely (1),” “Somewhat likely (2),” “Somewhat
likely (3),” and “Very unlikely (4).” We reverse coded response values and computed mean
scores for each participant representing negative and positive expectancies, with a higher
score indicating greater perceived negative or positive expectancies. Cronbach’s a was 0.81
for the seven-item negative expectancies scale and 0.84 for the six-item positive
expectancies scale.

Depression symptoms—We used the short version of the Center for Epidemiologic
Studies Depression Scale [27] to measure depression symptoms. Respondents were asked
“In the last 2 weeks, how often have you been bothered by any of the following problems?”
including: (i) little interest or pleasure in doing things; (ii) feeling down, depressed, or
hopeless; (iii) trouble falling or staying asleep, or sleeping too much; (iv) feeling tired or
having little energy; (v) poor appetite or overeating; (vi) feeling bad about yourself — or that
you are a failure or have let yourself or your family down; (vii) trouble concentrating on
things, such as reading the newspaper or watching television; (viii) moving or speaking so
slowly that other people could have noticed or the opposite — being so fidgety or restless that
you have been moving around a lot more than usual; and (ix) thoughts that you would be
better off dead or of hurting yourself in some way. A mean score was computed, with a
higher score indicating greater depression symptoms. Cronbach’s a for the nine-item scale
was 0.83.

Young adult demographics—Respondents reported their gender, age, race, and
ethnicity. Race and ethnicity were treated as dichotomous variables (i.e. White versus non-
White; Hispanic versus non-Hispanic). Respondents were also asked “How religious are
you?” with possible response options (values) of “Very (1),” “Somewhat (2),” “A little (3),”
and “Not at all (4),” with higher values representing more secularity. Finally, they reported
the highest level of education they have finished from less than high school (1) to graduate
school, medical school or other post graduate education (5), with higher values representing
higher education.

Data analysis

First, we examined prevalence of simultaneous use of alcohol with tobacco and marijuana
by places. A chi-square was used to analyze the prevalence rates. Then, to account for the
nested design of our study, we conducted multilevel multinomial logistic regression analyses
of event-level data, with simultaneous use measured as: (i) alcohol use only; compared with
(if) simultaneous use of alcohol and tobacco; (iii) simultaneous use of alcohol and
marijuana; and (iv) simultaneous use of alcohol, tobacco and marijuana. Allowing for
random effects, the three-level model takes into account the variability in these outcome
measures that is between individuals (i.e. events nested within individuals) and between
cities (i.e. individuals nested within cities). We examined associations between places and
event social characteristics and simultaneous use of alcohol with tobacco and marijuana
relative to alcohol use only. The models included individual characteristics (i.e. past-month
drinker, age, gender, education, secularity, race and ethnicity), alcohol expectancies, and
depression score. We used Stata v.14 for all analyses.
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Results

Table 2 presents the prevalence of simultaneous use of alcohol with tobacco and marijuana
by places. Across all places, most events (71.16%) were alcohol use only followed by
simultaneous use of alcohol and tobacco (12.46%), simultaneous use of alcohol and
marijuana (9.59%) and simultaneous use of alcohol, tobacco and marijuana (6.79%). Results
of chi-square tests show that simultaneous use of alcohol and marijuana was significantly
lower in bars or restaurants, ;(2 (3, A=3315) =24.64, P<0.001. Similarly, simultaneous use
of alcohol, tobacco and marijuana was significantly lower in bars or restaurants, XZ (3,
N=3315) =18.80, £<0.001. No relation was found between simultaneous use of alcohol and
tobacco and places, ;(2 (3, A=3315) =6.43, P=0.09. Focusing on legal age status, only 8%
of underage drinkers (<21 years) reported alcohol or simultaneous use in bars or restaurants
compared to 29% legal age drinkers.

In multilevel models (Table 3), bars and restaurants (compared to outdoor places) were
associated with 66% decrease in the likelihood of simultaneous use of alcohol and marijuana
(odds ratio [OR] = 0.34; 95% confidence interval [C1] 0.18, 0.62) and a 73% decrease in the
likelihood of alcohol, tobacco and marijuana use compared with alcohol use only (OR =
0.27; 95% CI 0.14, 0.54). Additional multilevel models examined places associated with
simultaneous use, alternating the reference group for place (Table 4). Results show that bars
or restaurants were associated with about a 70% decrease in the likelihood of simultaneous
use of alcohol, tobacco and marijuana compared to all places. Also, compared with bars or
restaurants, the likelihood of using alcohol with tobacco was 70% higher at own home.
Focusing on social contexts, where more people at an event were perceived to be
intoxicated, the likelihood of simultaneous alcohol and other substance use increased. For
example, events in which 51% or more people were perceived to be intoxicated were
associated with 7-fold increased odds of use of alcohol with tobacco (OR = 7.23; 95% ClI
4.25, 12.32); 7-fold increased odds of alcohol and marijuana use (OR = 7.11; 95% CI 4.13,
12.24); and 13-fold increased odds of simultaneous alcohol, tobacco and marijuana use (OR
=12.86; 95% CI 7.13, 23.18).

At the individual level, an additional year of age was associated with 16% increase of the
likelihood of simultaneous use of alcohol and tobacco (OR = 1.16; 95% CI 1.07, 1.27) and
10% increase of use of alcohol, tobacco and marijuana (OR = 1.10; 95% CI 1.00, 1.20).
Participants who were male and less educated were more likely to simultaneously use
alcohol, tobacco and marijuana. An additional unit increase in secularity was associated with
about 40% decrease in the likelihood of use of alcohol with marijuana. Being White was
associated with a 70% increase in the odds of simultaneous use of alcohol with tobacco and
marijuana, and being Hispanic was associated with a 54% lower likelihood of use of alcohol
with tobacco. Focusing on alcohol expectancies, positive expectancies were associated with
an increased likelihood of simultaneous use of alcohol and tobacco (OR = 1.67; 95% ClI
1.09, 2.57) and alcohol, tobacco and marijuana (OR = 1.72; 95% CI 1.08, 2.74). Negative
expectancies were associated with reduced odds of use of alcohol with tobacco (OR = 0.28;
95% ClI 0.17, 0.47), alcohol and marijuana (OR = 0.38; 95% CI 0.22, 0.63), and use of all
these substances at the same event (OR = 0.32; 95% CI 0.18, 0.55). Finally, although high
levels of depression symptoms were associated with all three types of simultaneous use, the
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relative associations were higher for simultaneous use of alcohol, tobacco and marijuana
(OR =11.78; 95% CI 6.24, 22.24).

Discussion

Results of this study identified places and social characteristics that are uniquely associated
with simultaneous use of alcohol, tobacco and marijuana in a large sample of young adults.
This study goes beyond previous studies in that it is the first study to examine places and
social contexts associated with simultaneous use of alcohol, tobacco and marijuana among
young adults. Also, we controlled for various demographic and psycho-social characteristics
that strengthen the conclusions of the study by helping to rule out possible self-selection
effects. Finally, by comparing simultaneous use events to alcohol use only events, the
current study provided a distinct perspective about how these behaviors differ from alcohol
use only with respect to social-ecological contexts and therefore allowed a better
understanding of the nature of these events and types of simultaneous substance use.

Previous research suggests that co-use and concurrent substance use may result in increased
risk for short and long term negative outcomes. In this study we identified characteristics at
which prevention efforts might be directed. Simultaneous use of alcohol and marijuana or
alcohol, tobacco and marijuana were less likely to occur in bars or restaurants with
presumably greater control relative to alcohol use only in other settings. Also, controlling for
the different settings, a greater percentage of intoxicated people increased the likelihood of
simultaneous use of alcohol with tobacco and marijuana. Further research could tell us what
gives rise to social settings with higher percentages of intoxicated guests or patrons, whether
the higher percentage “cues” individuals to join in or whether the occasion is understood to
include a higher prevalence of intoxication in advance, and whether simultaneous use is
largely “driven” by alcohol use or not.

We also identified individual characteristics associated with the different simultaneous use
outcomes. Compared to alcohol use only events, the odds of simultaneous use was greater
among males than females. Although previous research often shows decrease in substance
use as participants reach their late twenties [28,29], in our study older young adults were
more likely than younger to simultaneously use alcohol, tobacco and marijuana. Our results,
however, are similar to those of the study in Brazil, in which males aged 25 and over were
more likely to be engaged in simultaneous use of alcohol and marijuana than females [18].

Compared to alcohol use only, positive alcohol expectancies were positively associated with
all simultaneous use. Also, negative alcohol expectancies were negatively associated with all
simultaneous use outcomes, compared with alcohol use only. As suggested by another study
[24], measuring simultaneous use expectancies may provide important information not
available when measuring alcohol expectancies only. Finally, depression was positively
associated will all simultaneous use outcomes compared to alcohol use only. However, the
relative associations of depression symptoms with simultaneous substance use were much
greater for use of alcohol with tobacco and marijuana than the other outcomes. Although our
cross-sectional study cannot determine the direction of these relationships, recent results
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from a longitudinal study suggest bidirectional relationships between substance use and
depression in a non-clinical sample [30].

Several limitations of this study should be noted. First, young adults in our sample may not
be representative of all young adults in the 24 California cities. Second, our data are drawn
from midsized California cities, so study results are not necessarily representative of young
adults from rural or larger urban areas or other geographic areas, although the cities
themselves are diverse and in both rural and urban regions. Therefore, findings of this study
may not generalize beyond the study sample. Third, based on our previous alcohol studies,
our analyses considered simultaneous substance use in only a few predetermined places and
limited number of contextual characteristics. These places represent many different types of
settings (e.g. outdoor/public places) which may precipitate different sets of situations and
behaviors that were not captured in this study [31]. Finally, the self-report survey measures
may have been limited by recall biases especially with regard to characteristics of specific
events. Other research methods, such as ecological momentary assessment, may allow us to
better capture event characteristics and simultaneous substance use behaviors and contexts
across places.

Nevertheless, findings of this study suggest that less restrictive social events in private
settings with a high percentage of people who are intoxicated may increase the likelihood of
simultaneous use of alcohol and other substances. Importantly, these settings may be more
amenable to change than the relevant individual-level factors. The identification of contexts
in which alcohol is used with other substances is an essential first step toward the
development of targeted preventive interventions to reduce comorbid use and problems
associated with this behavior among young people.
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Table 1

Descriptive statistics, past month/past 3 month alcohol drinkers (A=1538)

% Mean (SD) Range
Past month drinkers? 50
Age - 23.63(3.43) 18.00-30.00
Legal age (= 21 years) 75
Male 49 -
Education? —- 334(92)  1.00-5.00
Religiosity? -~ 217(110)  1.00-4.00
White 65 - -
Hispanic 17 -
Positive expectancies ~ ---  2.98 (.65) 1.00-4.00
Negative expectancies ---  1.87 (.60) 1.00-4.00
Depression -~ 1.49(.48) 1.00-3.67

150% of the sample drank in the past month, while 50% drank in the past three months but not in the past month.

ZFrom less than high school (1) to graduate school, medical school or other post graduate education (5).

3From very (1) to not at all (4).
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