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Abstract The aim of this study was to investigate concurrent tobacco use and binge drinking
and the co-occurrence risks of each substance among university students in Africa, Asia, Latin
America, and the Caribbean. A cross-sectional survey of 24,753 university students, 58.6%
women and 41.4% men, mean age of 20.8 years (SD = 2.6) from 30 countries, was conducted
in 2013–2015. Five percent of the university students had engaged in concurrent tobacco use
and binge drinking, 17.7% in binge drinking only, and 8.0% in current tobacco use only.
Overall, among past month tobacco users, 32.1% were frequent binge drinkers, and among
binge drinkers, 45.6% were frequent tobacco users. Compared to students who neither smoked
nor were binge drinkers, concurrent tobacco users and binge drinkers were more likely to be
men (OR = 3.09, CI = 2.55, 3.74), were older (OR = 2.00, CI = 1.56, 2.36), had a wealthier
family background (OR = 1.60, CI = 1.30, 1.96), were living in an upper middle or high-
income country (OR = 0.27, CI = 0.10, 0.72), used illicit drugs (OR = 3.16, CI = 2.64, 3.83),
were gambling (OR = 2.41, CI = 1.91, 3.04), had been in a physical fight (OR = 2.08, CI =
1.67, 2.59), had sustained an injury (OR = 1.25, CI = 1.03, 1.50), and lacked involvement in
organized religious activity (OR = 0.40, CI = 0.32, 0.52). Prevention and treatment strategies
should better incorporate the comorbidity of tobacco and alcohol use in their intervention
programs.
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Tobacco and alcohol use can contribute to significant morbidity and mortality but less is
known of their concurrent use reducing potential appropriate prevention efforts (Jackson et al.
2005; Weitzman and Chen 2005). Concurrent (not temporarily at the same time but during a
specified period) tobacco and alcohol use is particularly harmful in terms of morbidity and
mortality, compared to singular use of alcohol and tobacco (Marrero et al. 2005; Pelucchi et al.
2006). Tobacco use increases alcohol use (Barrett et al. 2006) and alcohol use increases
tobacco use (McKee et al. 2006). Almost 35% of persons with an alcohol use problem also
have a tobacco use disorder (Grant et al. 2004), and individuals with a substance use disorder
Bsmoke two to four times the rate of the general population^ (Schroeder 2017). BIndividuals of
all ages who reported using nicotine products of any kind were significantly more likely than
nonusers to report alcohol, marijuana, other drug, and poly-substance use and to meet
diagnostic criteria for a substance-use disorder^ (Richter et al. 2017). Co-occurrence risks
between tobacco use and alcohol use seem to be greatest with higher consumption rates of
each substance (Kalman et al. 2010; Schmid et al. 2007; Weitzman and Chen 2005). Further, it
seems that alcohol and tobacco use strongly correlate in emerging adulthood (Cance et al.
2017). In a national adult population sample in the USA, the prevalence rates of co-use of
tobacco and alcohol and comorbidity between nicotine dependence and alcohol use disorders
were peaked among the youth (Falk et al. 2006). Among a nationally representative sample of
university students in the USA, 44–59% of drinkers smoked (Weitzman and Chen 2005).
There is a lack of studies of concurrent tobacco and alcohol use in young adults in low-and
middle-income countries.

Previous studies in high-income countries found the following risk factors for concurrent
tobacco and alcohol use, including male gender (Cance et al. 2017), White race (Cance et al.
2017), fraternity/sorority affiliation (Cance et al. 2017), higher family income (Cance et al.
2017), lower socioeconomic status (Twyman et al. 2016), and lack of social support (Twyman
et al. 2016). Additional risk factors include having mental distress (Horn et al. 2000),
depression (as reviewed by Weitzman and Chen 2005), posttraumatic stress disorder (PTSD)
(Forbes et al. 2015), gambling (Barnes et al. 2015), physical aggression (Matuszka et al. 2017),
and injury (as reviewed by Weitzman and Chen 2005).

The goal of this study was to investigate concurrent tobacco use and binge drinking and the
co-occurrence risks of each substance among university students in 30 countries in Africa,
Asia, Latin America, and the Caribbean.

Methods

Sample and Procedure

In a cross-sectional survey, a questionnaire on various health behaviors was self-administered
among university students in 30 countries: Bangladesh (n = 800), Barbados (n = 564), Cam-
bodia (n = 1357), Cameroon (n = 627), China (n = 1184), Colombia (n = 816), Egypt (n = 831),
Grenada (n = 422), India (n = 800), Indonesia (n = 981), Ivory Coast (n = 824), Jamaica (n =
762), Kyrgyzstan (n = 837), Laos (n = 806), Madagascar (n = 800), Malaysia (n = 1023),
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Mauritius (n = 501), Myanmar (n = 491), Namibia (n = 503), Nigeria (n = 820), Pakistan (813),
Philippines (n = 782), Russia (n = 799), Singapore (n = 894), South Africa (n = 888), Thailand
(n = 1658), Tunisia (n = 960), Turkey (n = 800), Venezuela (n = 564), and Vietnam (n = 817).

The sample size was calculated for each country using Epi-Info Version 7.1 (centers for
disease control and prevention, Atlanta, GA, USA). The expected frequency based on the only
one study founded in the literature among university students in the USA, 44–59% of drinkers
smoked (Weitzman and Chen 2005). Sample size was calculated using STATCAL for the
population survey, with the expected frequency of 50% the minimum sample size at confi-
dence level of 99% was calculated as 663.

Research assistants administered the questionnaire (in the language of the study population)
at the end of a teaching class (inclusion criteria: all students present in class). In each study
country, undergraduate students were surveyed in classrooms selected through a cluster
random sample procedure (one university department randomly selected from each faculty
as a primary sampling unit, and for each selected department randomly ordered undergraduate
courses). All students attending the selected class were invited to participate in the study.
Participation rates in all universities or countries were more than 90%, except for Indonesia
69% and Myanmar 73%. The study was conducted from 2013 to 2015. Informed consent was
obtained from participating students. Ethics approvals for the study protocol were obtained
from institutional review boards from all participating institutions. The study questionnaire
was pilot tested in each participating country and country language on a sample of 25–30
university students who did not form part of the final sample.

Measures

Tobacco use was assessed with the questions: (1) BDo you currently use one or more of the
following tobacco products (cigarettes, snuff, chewing tobacco, cigars, etc.)?^ Response
options were Byes^ or Bno^. (2) BIn the past month, how often have you used one or more
of the following tobacco products (cigarettes, snuff, chewing tobacco, cigars, etc.)?^ Response
options were once or twice, weekly, almost daily, and daily (WHO 1998). Current or past
month tobacco use was defined as once or twice, weekly, almost daily, or daily tobacco use in
the past month.

Binge alcohol use was measured with the question Bhow often do you have (for men) five
or more and (for women) four or more drinks on one occasion?^ Response options were B0 =
never, 1 = less than monthly, 2 = monthly, 3 = weekly and 4 = daily or almost daily^ (Babor
et al. 2001). Any binge drinking was defined as less than monthly to daily or almost daily.

Concurrent Tobacco and Alcohol Use

Based on the above measures on tobacco use and binge alcohol use, concurrent was defined as
any tobacco use during the period of the past 1 month and any binge drinking during the
period of the past 12 months.

Sociodemographic variables: age, gender, and subjective socioeconomic status. Country
income was assessed using World Bank classifications (World Bank 2017).

Social support was measured with three questionnaire items from the BSocial Support
Questionnaire^ (Brock et al. 1996) (Cronbach alpha 0.91).

Religiousness was assessed by the BDuke University Religion Index (DUREL),^ with one
item on organized religious activity (Koenig et al. 1997).
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Illicit drug use was assessed with a question, BIn the past 12 months, how often have you
taken any drugs other than those prescribed by health care providers?^ Response options
ranged from 1 = 0 times to 4 = 10 or more times (Yi et al. 2017).

Gambling behavior was measured with five items of the BSouth Oaks Gambling Screen
(SOGS)^ (lottery, cards, gambling machines, horses and sports betting, and casino games)
(Lesieur and Blume 1987). Response options ranged from 1 = not at all to 3 = once a week or
more (Cronbach alpha was 0.75). Gambling was classified by any weekly gambling activity.

The BCentre for Epidemiologic Studies Depression Scale (CES-D: 10 item)^ was utilized to
measure depressive symptoms (Andresen et al. 1994) (Cronbach alpha = 0.74).

Posttraumatic stress disorder (PTSD) was measured with Breslau’s 7-item screening
questionnaire on PTSD symptoms experienced during the past month (Kimerling et al.
2006) (Cronbach alpha = 0.76).

Physical activity was measured using the BInternational Physical Activity Questionnaire
(IPAQ) short version, for the last 7 days (IPAQ-S7S)^ (Craig et al. 2003) and classified
according to IPAQ manual into low, moderate, and high physical activity (IPAQ 2016).

Having been in a physical fight was measured with the question, BDuring the past 12
months, how many times were you in a physical fight?^ Response options ranged from B0
times^ to B12 or more times^ (CDC 2016).

Injury. Study respondents were asked, BDuring the past 12 months, how many times were
you seriously injured?^ (Serious injury was classified as Bwhen it makes you miss at least one
full day of usual activities (such as university, sports, or a job) or requires treatment by a doctor
or nurse).^ A response of B0^ represented not and B1^ one or more times having sustained a
serious injury (CDC 2016).

Data Analysis

Data were analyzed using STATA software version 13.0 (BStata Corporation, College Station,
Texas, USA^). Descriptive statistics were used to compute the frequency of the study variables
of the study population. Differences in proportions were estimated by using Pearson chi-square
statistics. We used a two-level, mixed-effects logistic regression with random intercept to
account for the effect of clustering in the 30 study countries, to calculate the odds ratios with
95% confidence interval (CI) in order to estimate the associations between the potential
determinants (sociodemographic characteristics and psycho-social variables) and concurrent
past month tobacco and past 12-month binge drinking, tobacco use only, and binge drinking
only. Missing data were excluded from the analysis.

Results

Sample Characteristics

The total sample included 24,753 university students, 58.6% women and 41.4% men, with a
mean age of 20.8 years (SD = 2.6) from 30 countries. More than half of the students (53.9%)
were residing in low- or lower middle-income countries, 64.0% had high social support, and
26.1% engaged in high-organized religious activity. Almost two in five of the students were
physically inactive, 23.8% had sustained a serious injury in the past year, 21.8% had PTSD
symptoms, 12.8% severe depression symptoms, 12.1% had been in a physical fight in the past
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12 months, 7.2% engaged in gambling in the past week, and 4.4% had used illicit drugs in the
past 12 months. Five percent of the university students had engaged in concurrent tobacco use
and binge drinking, 17.7% in binge drinking only, 8.0% in current tobacco use only, and 73%
had not engaged in tobacco use and binge drinking (see Table 1).

Co-occurrence of Tobacco and Alcohol Use

Overall, among past month tobacco users, 8.0% never engaged in binge drinking, 16.7%
infrequently (less than in the past month) were binge drinking, and 32.1% were frequent
(monthly, weekly, or daily or almost daily) binge drinkers. Among past month male and
female tobacco users 40.4% and 20.5%, respectively, were frequent binge drinkers. Overall,
among binge drinkers 42.5%% were infrequent and 45.6% were frequent tobacco users, these
proportions were similar for male and female students (see Table 2).

Associations with Substance Use Categories

In adjusted mixed-effects logistic regression analysis, being male, older age, having a wealthy
family background, residing in an upper middle- or high-income country was associated with

Table 1 Description of sample, independent variables and substance use categories

Variable Sample No tobacco/
binge drinking

Tobacco
use only

Binge
drinking only

Concurrent binge
drinking and
tobacco use

N (%) N (%) N (%) N (%)

All 24,753 18,080 (73%) 1571 (8.0) 3891 (17.7) 1240 (5.0)
Age (years)
17–20 7825 (31.6) 6153 (78.6) 351 (5.4) 1027 (14.3) 294 (3.8)
20–21 9667 (39.1) 6984 (72.2) 669 (8.7) 1522 (17.9) 492 (5.1)
22–30 7261 (29.3) 4914 (67.7) 551 (10.1) 1342 (21.5) 454 (6.3)
Gender
Women 14,389 (58.6) 11,428 (79.4) 491 (4.1) 2106 (15.6) 364 (2.5)
Men 10,161 (41.4) 6439 (63.4) 1076 (14.3) 1772 (21.6) 874 (8.6)
Family wealth
Poor 12,201 (49.4) 8939 (73.3) 486 (5.2) 2264 (20.2) 512 (4.2)
Wealthy 12,496 (50.6) 9063 (72.5) 1078 (10.6) 1627 (15.2) 728 (5.8)
Country income
Upper middle/high 11,407 (46.1) 7376 (64.7) 427 (5.5) 2809 (27.6) 795 (7.0)
Low or lower middle 13,346 (53.9) 10,675 (80.0) 1144 (9.7) 1082 (9.2) 445 (3.3)
Social support
Low 8115 (36.0) 5751 (70.9) 654 (10.2) 1247 (17.8) 463 (5.7)
High 14,411 (64.0) 10,357 (71.9) 863 (7.7) 2458 (19.2) 733 (5.1)
Organized religious activity
Low 8686 (38.5) 6889 (79.3) 616 (8.2) 901 (11.6) 280 (3.2)
Medium 7972 (35.4) 5350 (67.1) 444 (7.7) 1748 (24.6) 430 (5.4)
High 5883 (26.1) 3952 (67.2) 457 (10.4) 1016 (20.5) 458 (7.8)
Illicit drug use 1092 (4.4) 606 (3.2) 82 (4.4) 217 (6.7) 196 (16.7)
Gambling 1261 (7.2) 602 (47.7) 102 (14.5) 337 (35.9) 220 (17.4)
In physical fight 2645 (12.1) 1457 (55.1) 388 (21.0) 430 (22.8) 369 (14.0)
Depression 3179 (12.8) 2216 (69.7) 250 (10.1) 481 (17.8) 232 (7.3)
PTSD 4699 (21.8) 3199 (68.1) 396 (11.0) 774 (19.5) 339 (7.0)
Physical inactivity 8997 (39.8) 5662 (74.9) 341 (5.7) 1269 (18.3) 287 (3.8)
Injury 5328 (23.8) 3449 (21.5) 411 (27.0) 1033 (28.3) 434 (36.3)
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concurrent tobacco use and binge drinking. In addition, lower involvement in organized
religious activity, illicit drug use, gambling, having been in a physical fight, having sustained
an injury and depression symptoms was associated with concurrent tobacco use and binge
drinking.

Further, being male, older age, having a wealthy family background, illicit drug use, having
been in a physical fight, and having PTSD symptoms were associated with tobacco use only
and with binge drinking only. In addition, residing in an upper middle- or high-income
country, lack of organized religious activity, gambling, having depression symptoms, and
having sustained a serious injury in the past 12 months was associated with binge drinking
only (see Table 3).

Discussion

The study found among a large sample of university students across 30 mainly low- and
middle-income countries a 5% prevalence of concurrent tobacco use and binge drinking,
which may be lower than reports from youth populations in high-income countries (Cance
et al. 2017; Matuszka et al. 2017; Schmid et al. 2007). Globally, rates of alcohol and tobacco
use among students seem to be higher in high-income countries (Europe, North America,
Australia) than in low- and middle-income countries, which may be attributed to cultural and
religious reasons resulting in higher abstention rates in developing countries (United Nations
2003).

However, this study found a high co-occurrence of tobacco and alcohol use, among past
month tobacco users, 32.1% were frequent binge drinkers, and among frequent binge drinkers,
45.6% were daily or almost daily tobacco users. These proportions may be similar to American
students where 44–59% of drinkers smoke (Weitzman and Chen 2005). Yet, the proportion of
daily or almost daily tobacco users was higher among binge drinkers than the proportion of
frequent binge drinkers among tobacco users. This finding seems to be contrary to previous
studies (Schmid et al. 2007) that found reverse results where more current tobacco users also
consumed alcohol than current alcohol users also smoked. In agreement with previous studies
(Kalman et al. 2010; Pengpid et al. 2016; Schmid et al. 2007; Weitzman and Chen 2005), this
study also found that co-occurrence risks between tobacco and alcohol use seem to be greatest

Table 2 Co-occurrence of tobacco and alcohol use

Variable All Male Female Statistic
N (%) N (%) N (%) P value

Past month tobacco users
Binge drinking
Never 1571 (8.0) 1076 (14.3) 491 (4.1) < 0.001
Infrequent (< past month) 439 (16.7) 285 (24.0) 153 (10.6)
Frequent (past month) 801 (32.1) 589 (40.4) 211 (20.5)
All 2811 (11.3) 1950 (19.2) 855 (5.9)
Binge drinkers
Tobacco use
None 3891 (17.7) 1772 (21.6) 2106 (15.6) < 0.001
Infrequent (one or twice or weekly in the past month) 582 (42.5) 381 (44.2) 200 (39.6)
Frequent (almost daily or daily) 658 (45.6) 493 (45.3) 164 (46.9)
All 5131 (20.7) 2646 (26.0) 2470 (17.2)
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with higher consumption rates of each substance. Further, we found, in agreement with
previous studies (Cance et al. 2017), that binge drinking without tobacco use was more
prevalence than tobacco use without binge drinking in this emerging adulthood population.
Possible reasons for the higher co-occurrence risks with higher consumption rates of each
substance may include that concurrent alcohol use, and/or prior alcohol exposure, may change
the reinforcing effects of nicotine, and that each drug becomes a pharmacological cue for the
expectation of the other (Littleton et al. 2007). In addition, biological factors may play a role,
with tobacco and nicotine mechanisms acting on common mechanisms in the brain, creating
complex interactions (Funk et al. 2007).

As also found in previous studies (Cance et al. 2017), this study found that
sociodemographic factors, including male gender, older age, having a wealthy family back-
ground, and residing in an upper middle- or high-income country were associated with
concurrent tobacco use and binge drinking. The higher prevalence of concurrent tobacco use
and binge drinking among older than younger university students may be related to developing

Table 3 Associations with substance use categories

Variable Tobacco use only Binge drinking only Concurrent binge drinking and tobacco use

Adjusted
OR (95% CI)

Adjusted
OR (95% CI)

Unadjusted
OR (95% CI)

Adjusted
OR (95% CI)

Gender
Women (62.3%) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
Men (37.7%) 3.05 (2.55, 3.65)*** 2.02 (1.78, 2.29)*** 4.02 (3.53, 4.59)*** 3.09 (2.55, 3.74)***
Age (years)
17–20 (32.3%) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
20–21 (39.9%) 1.44 (1.14, 1.83)** 1.12 (0.96, 1.30) 1.42 (1.20, 1.67)*** 1.57 (1.23, 1.99)***
22–30 (27.8%) 2.00 (1.56, 2.56)*** 1.39 (1.19, 1.63)*** 1.94 (1.63, 2.30)*** 2.00 (1.56, 2.56)***
Family wealth
Poor (63.0%) 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
Wealthy (37.0%) 1.37 (1.10, 1.71)** 1.20 (1.04, 1.38)** 1.45 (1.27, 1.67)*** 1.60 (1.30, 1.96)***
Country income
Upper middle/high 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
Low or lower
middle

0.95 (0.38, 2.38) 0.22 (0.08, 1.27)** 0.42 (0.20, 0.90)* 0.27 (0.10, 0.72)**

Social support
Low 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
High 0.92 (0.78, 1.09) 1.12 (0.98, 1.27) 0.79 (0.69, 0.89)*** 0.91 (0.75, 1.09)
Organized religious activity
Low 1 (Reference) 1 (Reference) 1 (Reference) 1 (Reference)
Medium 0.99 (0.81, 1.22) 0.92 (0.79, 1.07) 0.66 (0.57, 0.76)*** 0.73 (0.60, 0.90)**
High 0.83 (0.66, 1.03) 0.53 (0.45, 0.63)*** 0.40 (0.34, 0.48)*** 0.40 (0.32, 0.52)***
Illicit drug use 2.80 (2.16, 3.62)*** 1.66 (1.43, 1.93)*** 3.13 (2.78, 3.52)*** 3.16 (2.64, 3.83)***
Gambling 1.14 (0.84, 1.55) 1.49 (1.19, 1.87)*** 3.33 (2.80, 3.96)*** 2.41 (1.91, 3.04)***
In physical fight 2.25 (1.80, 2.81)*** 1.49 (1.25, 1.78)*** 3.58 (3.11, 4.13)*** 2.08 (1.67, 2.59)***
Depression 1.15 (0.92, 1.45) 1.22 (1.02, 1.46)* 1.68 (1.44, 1.96)*** 1.32 (1.04, 1.68)*
PTSD 1.53 (1.25, 1.87)*** 1.21 (1.05, 1.40)** 1.48 (1.29, 1.70)*** 1.17 (0.95, 1.45)
Physical inactivity 1.09 (0.91, 1.31) 1.06 (0.94, 1.19) 0.79 (0.68, 0.93)** 1.02 (0.85, 1.23)
Injury 1.19 (0.97, 1.45) 1.26 (1.11, 1.41)*** 1.78 (1.57, 2.02)*** 1.25 (1.03, 1.50)*
Random effects

parameters
1.21 (0.63, 2.26) 1.52 (0.83, 2.81) 1.44 (0.74, 2.81)

OR odds ratio, CI confidence interval

***P < 0.001; **P < 0.01; *P < 0.05
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routine tobacco use at late adolescence, while the development of alcohol use pattern may
occur at a later age (Matuszka et al. 2017; Weitzman and Chen 2005). The link between better
economic background and concurrent tobacco and alcohol use in this study in low- and
middle-income countries may be explained by an increased affordability of the two substances
(Miskulin et al. 2010), but previous studies in high-income countries found lower socioeco-
nomic status to be associated with concurrent tobacco and alcohol use (Bonevski et al. 2014;
Twyman et al. 2016). The latter finding is in agreement with our study that students from a
poorer family background and residing in an upper middle- or high-income country were more
likely to engage in binge drinking only. However, Bonevski et al. (2014) found that higher
socioeconomic status was associated with alcohol use alone in Australia, and while in this
study students coming from a wealthy family background were more likely to engage in
tobacco use only, lower socioeconomic status was associated with tobacco use alone in the
Australia study (Bonevski et al. 2014). In addition, a form of lack of social support, i.e., lower
participation in organized religious activity was in this study associated with binge drinking
only and concurrent tobacco and alcohol use. Similar results were found in a previous study
(Twyman et al. 2016).

As found in previous studies (Barnes et al. 2015; Matuszka et al. 2017; Richter et al. 2017;
as reviewed by Weitzman and Chen 2005), this study found an association between illicit drug
use, gambling, having been in a physical fight, having sustained an injury and concurrent
tobacco use and binge drinking. Moreover, having sustained an injury was in this study
associated with binge drinking only but not with tobacco use only. Having been in a physical
fight can be seen as a proxy for physical aggression. This study confirms the increased
prevalence of aggressive behavior among concurrent tobacco users and binge drinkers, which
may be attributed to addictive psychoactive effects of the two substances (Matuszka et al.
2017; Von der Pahlen et al. 2008).

Further, this study found an association between mental distress (depression and in bivariate
analysis PTSD) and concurrent tobacco use and binge drinking, as found in previous studies
(Forbes et al. 2015; Horn et al. 2000, as reviewed by Weitzman and Chen 2005). Overall, this
study found that most factors (sociodemographic, social, and health variables) associated with
concurrent tobacco use and binge drinking in this study were also associated with tobacco use
only and binge drinking only. This result was also found in a survey among socioeconomically
disadvantaged adults in Australia (Twyman et al. 2016). However, while having depression
and PTSD symptoms were associated with binge drinking only, only PTSD symptoms were
associated with tobacco use only. This could mean that in addressing risk factors for conjoint
tobacco and alcohol users, they could be similar to addressing risk factors for tobacco use only
and binge drinking only.

Study Strengths and Limitations

The strengths of this multi-country study include the large sample size recruited from 33
universities in 30 countries in Africa, Asia, Latin America, and the Caribbean with diverse
sociocultural characteristics and the use of uniform methods and measures across the study
sites.

This study also had several limitations. First, the key variables, such as tobacco and alcohol
use, were self-reported. In addition, the different types of tobacco or nicotine use, including e-
cigarettes, were not assessed and should be studied in future investigations to better understand
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the effect of poly-nicotine use. Second, the generalizability of the study findings is question-
able given that the data were collected from university students in one or two universities in
each participating country. The final limitation concerns the cross-sectional nature of the study,
which limited our ability to establish causality. Longitudinal studies concerning tobacco and
alcohol use beginning in early adolescence are needed.

Conclusions

Although the prevalence of current tobacco use only and any binge drinking only in this
university student population across three continents in predominantly low- and middle-
income countries may not be as high as in some high-income countries, this study found a
high prevalence of co-occurrence of tobacco use and binge drinking. Among those
university students across three continents who are economically better off, being a
concurrent tobacco user and binge drinker appeared to be associated with poorer mental
health and other problem behavior such as illicit drug use, gambling, and physical
fighting. Future studies should also report the co-occurrence of tobacco and alcohol use
and treatment seeking behavior in order to better monitor concurrent substance use
indicators. Prevention and treatment programs should better incorporate the comorbidity
of tobacco and alcohol use in their intervention strategies.
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