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Abstract

The transition from adolescence to adulthood is a critical life phase as it is during this period that
substance use and disorders typically emerge and escalate. Globally, few studies have examined
the prevalence and correlates of alcohol and tobacco use among youth (ages 15 — 24). This study
seeks to bridge this gap by assessing the influence of structural and micro-level factors on tobacco
and alcohol use among youth in Low- and Middle-income countries (LMICs). Data are drawn
from the Multiple Indicator Cluster Surveys (MICS) conducted in 29 countries or regions in
Eastern Europe, Latin America, Asia and Africa between 2010 and 2015. Analyses focus on
lifetime prevalence and age of onset for tobacco and alcohol use. Descriptive analyses highlight
regional variations in the prevalence and age of onset of tobacco and alcohol use: tobacco use is
more concentrated among youth in Eastern Europe but alcohol use is generalized across the
regions. Using multi-level analyses, we find statistically significant main effects for age, gender,
educational attainment, rural residence, marital status and exposure to mass media on tobacco and
alcohol use outcomes as well as interaction effects for age, gender and education on tobacco and
alcohol use outcomes. These findings highlight the need for structural interventions to control
tobacco social marketing, and for gender considerations in tobacco and alcohol use prevention
programs and policies.

BACKGROUND

Substance use (including tobacco and alcohol use) contributes to nearly half of the
morbidities among young people aged 10 — 24 years (Gore et al., 2011; Patton et al., 2009)
and to the epidemic of non-communicable diseases among adults such as obesity,
cardiovascular disease and cancer (Beaglehole et al., 2011; Ezzati & Riboli, 2013; Sawyer et
al., 2012). Alcohol use can interfere with young people’s ability to successfully negotiate the
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developmental tasks associated with the transition to adulthood (Charlson, Diminic, Lund,
Degenhardt, & Whiteford, 2014; Staff et al., 2010). Tobacco use alone is responsible for
about 6.3 million annual deaths worldwide and accounts for 6.3% of the global burden of
disease, mostly in low- and middle-income countries (LMICs) (Murray & Lopez, 2013).
Tobacco is a gateway drug to other types of substance use including alcohol and illicit drugs
(Chen et al., 2002; Torabi, Bailey, & Majd-Jabbari, 1993). Substance use and misuse can
lead to unintentional injuries and increased risk for HIVV/AIDS among youth (Mbulaiteye et
al., 2000; Zablotska et al., 2006), due to increased risky sexual behavior, sexual coercion and
intimate partner violence among youth (Choudhry, Agardh, Stafstrom, & Ostergren, 2014;
Mehra, Agardh, Stafstrom, & Ostergren, 2014; Shuper, Joharchi, Irving, & Rehm, 2009;
Zablotska et al., 2009). As such, the prevention of substance use and disorders is necessary
for the realization of the global sustainable development goals (SDGs) related to reductions
in premature mortality from non-communicable diseases, non-intentional deaths and
injuries, and global burden of HIV and AIDS (United Nations, 2016).

The transition from adolescence to adulthood is a critical period during which future health
and life trajectories are established (Beaglehole et al., 2011; National Research Council,
2015; Sawyer et al., 2012). It is during this phase that substance use and disorders typically
emerge and escalate (Brown et al., 2008; Schulenberg & Maggs, 2002; Schulenberg,
Sameroff, & Cicchetti, 2004). Numerous studies have examined the risk and protective
factors for substance use among young people, but the majority of these studies focus on
youth in high-income countries (Patton et al., 2012). The few existing studies outside this
context largely focus on younger adolescents (ages 11 — 15) yet substance use typically
emerges and escalates in middle to late adolescence, and the factors that influence substance
use vary between younger and older adolescents and young adults (Dodge et al., 2009; Staff
et al., 2010). The transition from adolescence to adulthood is also characterized with
changes in social roles (e.g. marriage, parenthood, employment) and contexts for individual
development, which may differently shape young people’s risk for substance use and
disorders (Staff et al., 2010). The present study is designed to address this gap by focusing
on tobacco and alcohol use in LMICs during late adolescence and early adulthood.

Socio-demographic variations in tobacco and alcohol use have been widely documented.
Tobacco and alcohol use generally increase with age, and an early age of onset for alcohol
and tobacco use is associated with increased risk for substance abuse and addiction in
adulthood (Sawyer et al., 2012). Tobacco and alcohol use, both previously higher among
males, have increased among females and are now higher among females than males,
especially in LMICs (DiNapoli, 2009; Global Youth Tobacco Survey (GYTS) Collaborating
Group, 2003; Schulenberg et al., 2017; WHO, 2010). Prior studies have reported lower
levels of tobacco use but higher levels of alcohol use among youth with college or higher
education (Karam, Kypri, & Salamoun, 2007; Schulenberg, Maslowsky, Patrick, & Martz,
2016; Slutske et al., 2004; Staff et al., 2010). The relationship between socio-economic
status and tobacco/alcohol use has been contradictory. Some studies have reported higher
levels of tobacco/alcohol use among youth in more affluent households (Hanson & Chen,
2007; Huckle, You, & Casswell, 2010; Moor et al., 2015; Pfortner et al., 2015; Richter,
Leppin, & Gabhainn, 2006; Spijkerman, van den Eijnden, & Huiberts, 2008). Other studies
have reported higher levels of use among youth in less affluent households (Dishion,
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Capaldi, & Yoerger, 1999; Huckle et al., 2010; Moor et al., 2015; Pfortner et al., 2015).
Tobacco and alcohol use is also higher among youth in residing in urban areas compared to
rural areas (Savell et al., 2015). Alcohol use tends decline with transition into marital roles
(Staff et al., 2010). However, prior studies have found that higher levels of tobacco and
alcohol use among youth who are married at a younger age (Kuntsche, Knibbe, Engels, &
Gmel, 2007; Kuntsche, Knibbe, Gmel, & Engels, 2005; Schulenberg & Maggs, 2002; Staff
et al., 2010).

Tobacco and alcohol use has been associated with psychosocial and environmental factors.
Early childhood exposures (e.g. childhood behavioral problems, parental alcoholism)
(Dishion et al., 1999; Sibley et al., 2014) and psychosocial factors (e.g. low self-esteem and
mental health problems) (Dodge et al., 2009; Masten & Cicchetti, 2010) have also been
associated with tobacco and alcohol use among young people. Contextual influences on
tobacco and alcohol use include family and peer factors e.g. parental or sibling substance
use, parental supervision and monitoring, socio-economic status, peer pressure, association
with deviant peers, school drug use policies (Hanson & Chen, 2007; Kuipers et al., 2016;
Luk, Wang, & Simons-Morton, 2010; Richter et al., 2006; Simons-Morton & Farhat, 2010).
Environmental factors such as mass media exposure to tobacco/alcohol advertising
(Anderson, De Bruijn, Angus, Gordon, & Hastings, 2009; Grube & Waiters, 2005;
Wakefield, Flay, Nichter, & Giovino, 2003), easy availability of tobacco and alcohol and
drug use norms (Bendtsen et al., 2014; Snedker, Herting, & Walton, 2009; Thrul,
Lipperman-Kreda, Grube, & Friend, 2014; Winstanley et al., 2008) also influence substance
use among young people.

Globally, regional variations in the prevalence of tobacco and alcohol use among young
adolescents (aged 11— 15) have been documented (Bendtsen et al., 2014; Degenhardt et al.,
2008; Moor et al., 2015; Page & Danielson, 2011; WHO, 2010), although differences in
study approaches to assessing tobacco and alcohol use limit direct comparisons of estimates.
Existing data suggest that alcohol and substance use may be higher among adolescents in
Europe and the Americas than among those in Africa and other regions (Degenhardt et al.,
2008; Karam et al., 2007; World Health Organization, 2016a, 2016b). For example, the
World Health Organization (2014) estimated prevalence of current alcohol use among young
people aged 15 — 19 is 29.3% in Africa, 52.7% in the Americas, 69.5% in Europe, and 10%
in Eastern Mediterranean region (WHO, 2014). The estimated prevalence of current
cigarette use in the Global Youth Tobacco Survey conducted between 1999 and 2008 among
students aged 13 — 15 years ranged from 7% among boys and 2% among girls in Eastern
Mediterranean region to 21% among boys and 17% among girls in the European Region.
The prevalence of cigarette smoking in the African region was 14% among boys and 5%
among girls (Centers for Disease Control (CDC), 2016).

Regional variation in alcohol and tobacco use among young people has been attributed to
structural factors such as laws and regulations and socio-cultural norms related to alcohol
and tobacco use (Anderson, De Bruijn, Angus, Gordon, & Hastings, 2009; Bendtsen et al.,
2014; Bendtsen, Damsgaard, Tolstrup, Ersbgll, & Holstein, 2013; Grube & Waiters, 2005).
These cross-national variations in substance use have been associated with increasing
globalization, industrialization, urbanization and mass media exposure, possibly due to their
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impact on traditional family and community controls on the transition to adulthood such as
reduced parental control, social support and social cohesion, and through rapid
dissemination of non-traditional ideas and values (Sawyer et al., 2012).

Structural indicators of national economic development and income inequity have also
emerged as important predictors of substance use among young people (Elgar, Roberts,
Parry-Langdon, & Boyce, 2005; Pampel, 2007; Pfoertner, Rathmann, Moor, Kunst, &
Richter, 2016; Rehm et al., 2009). In low-income countries, there is a strong relation
between economic wealth and alcohol consumption: the higher the gross domestic product
(GDP), the higher the overall volume of consumption and the lower the proportions of
abstainers (Rehm et al., 2009). Income inequity (measured using the GINI) has also been
associated with alcohol use. A study of school aged children (aged 11 — 15) in 31 European
countries, Canada, the United States and Europe found that younger adolescents (aged 11 —
13) living in countries with high income inequities consumed more alcohol than their
counterparts living in countries of low income inequity (Elgar et al., 2005).

The unregulated marketing of unhealthy behaviors and lifestyles by multi-national tobacco
and alcohol corporations in LMICs has also emerged as a potent threat to health of young
people in these countries (Grube & Waiters, 2005; Stacy, Zogg, Unger, & Dent, 2004;
Wakefield, Flay, Nichter, & Giovino, 2003). There is evidence of targeted marketing of these
products to young people (Maziak, 2011; Warren, Jones, Eriksen, Asma, & group, 2006) and
women (WHO, 2010) in LMICs. Moreover, the increased access to digital media (i.e.
internet and social network sites such as Facebook) in LMICs has transformed the very
notion of an adolescent’s peer group influences (O’Keeffe & Clarke-Pearson, 2011) and
provided a medium for the rapid dissemination of information, attitudes and risky behaviors
(Grube & Waiters, 2005; Sawyer et al., 2012; Wakefield et al., 2003).

OBJECTIVES

Developing contextually and developmentally relevant interventions to mitigate the
consequences of substance use among youth in LMICs requires understanding of the
contextually relevant micro-structural factors that shape youth’s substance use. This paper
seeks to contribute to this goal by examining the prevalence and correlates (both micro and
structural) of tobacco and alcohol use among youth in LMICs. Using a cross-sectional
sample of 27 countries or regions representing LMICs, we examine cross-national and
multi-level effects of micro- and structural- level risk factors for lifetime use of tobacco and
alcohol, age of onset for tobacco and alcohol, and current (30-day) use of tobacco and
alcohol. We also assessed within country effects of micro-level factors on tobacco and
alcohol use, and gender by age and education interactions on tobacco and alcohol use. We
hypothesized that tobacco and alcohol use would be higher in Europe compared to Africa
and the Middle East, and that these regional variations in alcohol and tobacco use would be
driven by structural- level factors such as national economic development and income
inequity. We also hypothesized that alcohol/tobacco use would be higher among male than
female youth. Lastly, we also hypothesized positive association between alcohol use and
education attainment and a negative association between tobacco use and education
attainment.
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METHODS

Data

This study utilizes Multiple Indicator Cluster Survey (MICS) data. Datasets are available for
download upon request from http://mics.unicef.org/. MICS is a cross-sectional household
survey conducted by UNICEF and governments in over 100 low- and middle- income
countries, to assist with monitoring the health of women and children in those countries.
UNICEF provides training, materials, and support for standard methods of data collection
across participating countries. The uniformity in measures, sample size determination,
sampling and post-stratification adjustments enables comparability of data across countries.
However, in some countries, data were collected at both national and regional level (e.g.
Macedonia and Macedonia Roma settlements) and in other countries, data were collected at
the regional level only (e.g. Kenya Turkana, Bungoma and Kakamega settlements). In the
present analyses, these regional datasets were analyzed separately because the regions do not
adequately represent a given country. Additionally, only 11 of the 27 countries (or regions)
included in these analyses had data on both male and female respondents.

These analyses focused on youth ages 15 to 24. Data are drawn from two rounds of surveys
(i.e. MICS4 and MICS5) conducted between 2010 and 2015. For each country (or region),
the most recent data were utilized. Only countries with data on alcohol and tobacco use
among youth were included in these analyses. The 27 countries and regions are located in
Eastern Europe (i.e. Belarus, Bosnia, Bosnia Roma settlements, Kosovo, Kosovo Roma
settlements, Macedonia, Macedonia Roma settlements, Moldova, Montenegro, Montenegro
Roma settlements, and Ukraine), the Caribbean (i.e. Barbados, Panama, Jamaica, Dominican
Republic), Africa (Kenya Bungoma, Kenya Kakamega and Kenya Turkana regions,
Madagascar, Sao Tome and Principe, and Tunisia), and Asia (Nepal, Nepal West, Pakistan
Punjab, Mongoliaand Mongolia Khuv settlements).

Measures

The primary outcome measures were tobacco and alcohol use variables. Three sets of
outcome variables were examined in these analyses: (1) /ifetime use of tobacco and alcohol
— binary variables coded as yes or no; (2) current (past 30-day) use of tobacco and alcohol -
binary variables coded as yes or no; and (3) age of onset for tobacco and alcohol use — age
when respondent first used alcohol or tobacco.

Micro-level factorsincluded: age (years); sex (male or female); marital status (currently
married and previously/never married); type of place of residence (urban or rural); /evel of
education (primary school, secondary school, and higher education); Aousehold income
quintiles (poorest, poor, middle, rich and richest); and frequency of exposure to mass media
(i.e. mean frequency of listening to radio, watching TV, reading newspapers or magazines in
the past month). This mass media index demonstrated adequate psychometric properties in
these analyses: a = 0.72.

Structural level factors included four national development indicators: Gross Domestic
Product per capita (GDPpc), Gross National Income per Capita (GNIpc), Human
Development Index (HDI) and GINI index- an indicator of income inequity. These data were
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abstracted from the World Bank database (http://data.worldbank.org/indicator/).
Additionally, an aggregated mass media exposure score was computed for each country.

Data analysis

RESULTS

Data analyses were conducted using SPSS IBM version 24. Descriptive analyses were
utilized to examine the distribution of the tobacco and alcohol indicators: age of onset for
tobacco and alcohol were found to be normally distributed. Bivariate analyses were also
conducted to examine the associations between the micro- and structural- level factors
affecting tobacco and alcohol outcomes. To examine the cross-national and multi-level
effects of micro- and structural- level risk factors on tobacco and alcohol use (both lifetime
and current) and age of onset, a series of multi-level logistic and linear regressions was
conducted. Logistic regression models were used to analyze the binary outcomes related to
both lifetime use and current use of tobacco and alcohol, while linear regression models
were used for the continuous outcomes related to age of onset for tobacco and alcohol use.

For each outcome variable, the cross-national multi-level analyses started with a random
intercept model without any micro-level or structural factors, followed by a random intercept
model with structural factors only and then with both structural and micro-level factors. In
all the analyses, a country indicator was used as a cluster variable. Due to potential for
collinearity, each structural factor was analyzed with a unique model. Akaike’s information
criteria (AIC) and a percent of correct model classification were used to determine model fit.

To assess the within-country predictors of tobacco and alcohol use, a series of multivariate
logistic regression and linear regression models were conducted. Micro-level factors were
added simultaneously to each model as predictor variables. Due to the small sample size
relative to the number of independent predictors and the lower proportion of respondents
who had ever tried smoking, within-country variation in tobacco and alcohol use could not
be examined in the Kenya Turkana, Bungoma and Turkana regions. Montenegro Roma
settlements were also dropped from these analyses due to a low sample size, while Tunisia
was dropped from the analyses on alcohol use due to the low proportion (0.6%) of
respondents who reported alcohol use.

Lastly, gender by age and education interactions were assessed using a series of multivariate
logistic regression and linear regression models. Each interaction was assessed
independently. Only statistically significant interactions are included in this report.

Table 1 presents a descriptive summary of lifetime use and age of onset for tobacco and
alcohol use among youth. The prevalence of lifetime tobacco use ranged from less than one
percent in Kenya (i.e. Bungoma and Kakamega) and Pakistan Punjab regions to over 60% in
Belarus (60.3%). Eastern European countries had the highest prevalence of lifetime tobacco
use (> 40%). Water pipe (85.4%) and cigarette (7.4%) were the most frequently utilized type
of smoked tobacco products, while snuff (29.6%) and dip (29.8%) were the most frequently
utilized smokeless tobacco products. The prevalence of lifetime alcohol use ranged from less
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than one percent in Lebanon and Tunisia to over 80% in the Dominican Republic (83.3%),
Ukraine (84.5%), Belarus (88%) and Moldova (89%).

The median age at onset for tobacco use was 16.2 years, ranging from 14.4 years in Nepal to
20 years among the youth in Kenya Turkana region. Notably, Roma settlements had a high
prevalence (>40%) and a low age of onset (< 16 years) for tobacco use. The median age of
first alcohol use was 16.2 years, ranging from 12.8 years in Nepal West to 18.6 years in
Tunisia. In three countries (or regions), the mean age of onset for alcohol use was less than
14 years: Kenya Bungoma region (13.9 years), Nepal (13.8 years) and Nepal West (12.8
years). Only Mongolia and Tunisia had a mean age of onset for alcohol use that was over 18
years.

Cross-national variation in tobacco and alcohol use

The intercepts for all the tobacco related outcomes (i.e., lifetime use, age of onset, and
current use) were statistically significant thus indicating that these outcomes varied across
countries (results not presented). Among the alcohol outcomes, only age of onset of alcohol
use had a significant intercept, thus suggesting cross-national variation in age of onset for
alcohol use differed across the country but lifetime use and current use of alcohol.

With the exception of the aggregated country level mass media exposure score, none of the
structural level factors (i.e. GDPpc, GNI, HDI and GINI) was significantly associated with
lifetime use, current use or age of onset of tobacco and alcohol use (results not presented).
Therefore, none of the structural factors was included in the subsequent analyses. The
country level aggregated mass media score was significantly associated with greater odds for
lifetime tobacco use (AOR = 1.64; p <.001) and alcohol use (AOR = 1.464; p < .001). The
addition of the micro-level factors to the model greatly improved model fit and percent of
correct classification, but the models with the aggregated mass media score did not differ
from the models with micro-level factors only. Therefore, the subsequent findings focus on
models with micro-level factors only.

Tables 2 presents the results of the multi-variable logistic and regression analyses conducted
to assess the influence of micro-level factors on lifetime use, current use and age of onset for
tobacco and alcohol use.

Lifetime use of tobacco and alcohol: In the multivariable models, accounting for all
other risk factors, the odds of ever using tobacco and alcohol increased with age: 19% for
tobacco use and 21.5% for alcohol use. Male youth were three times more likely than female
youth to have used tobacco (OR = 3.206; 95% ClI: 2.98, 3.45; p < 0.001), and almost twice
as likely as female youth to have used alcohol (OR = 1.913; 95% CI: 1.78, 2.06; p < 0.001).

There were statistically significant differences in tobacco use between youth with primary
education and youth with college or university education but all other education level
comparisons were statistically insignificant. Youth with primary education were more likely
to report tobacco use than youth with college or university education (OR = 1.268; 95% ClI:
1.12, 1.44; p < 0.001). For alcohol, youth with primary or lower education (OR = 0.641;
95% CI: 0.57, 0.72; p < 0.001) and secondary school education (OR = 0.671; 95% ClI: 0.62,
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0.73; p < 0.001) were significantly less likely to have used alcohol compared to youth with
higher education.

Married youth were significantly more likely to have used tobacco (OR = 1.124; 95% ClI:
1.05, 1.21; p < 0.05) and alcohol (OR = 1.388; 95% ClI: 1.28, 1.50; p < 0.001) than
unmarried youth. Youth residing in rural areas were significantly less likely to have used
tobacco (OR =0.787; 95% Cl: 0.73, 0.84; p < 0.001) and alcohol (OR = 0.907; 95% ClI:
0.85, 0.97; p < 0.001) than youth in residing in urban areas. Socio-economic differences in
tobacco and alcohol use also emerged: the odds of ever using tobacco and alcohol generally
increased with wealth. A higher frequency of mass media exposure was positively associated
with tobacco use (OR =1.023; 95% CI: 1.01, 1.04; p < 0.001) and alcohol use (OR = 1.058;
95% CI: 1.04, 1.07; p < 0.001).

Age of onset for tobacco and alcohol use: Controlling for all other risk factors in the
multivariable analyses, we found that age of onset for both tobacco (f = —1.187; p < 0.001)
and alcohol (B = -0.757; p < 0.001) was significantly higher for female than male youth.
Age of onset for tobacco and alcohol use was lower among youth with primary or secondary
education, in comparison to youth with a higher educational attainment. A similar pattern
was observed for educational differences with regard to alcohol use. The age of onset for
both tobacco use (B = 0.440; p < 0.05) and alcohol use (p = 0.624; p < 0.001) was higher
among married youth than unmarried youth, and was not associated with household wealth.
With regard to place of residence, the age of onset alcohol use was higher among rural than
urban residents (p = 0.907; p < 0.05) but was not significantly different for tobacco use. Age
of onset was not associated with frequency of mass media exposure.

Current use of tobacco and alcohol use—The pattern of the findings for current use
of tobacco and alcohol use (not presented) mirrored findings on lifetime use of tobacco and
alcohol. Age and increased educational attainment were associated with increased odds for
current tobacco use, while male gender and rural residence were associated with lower odds
for current tobacco use. For alcohol use, age, primary school attainment, and mass media
exposure were associated with increased odds for current alcohol use, while secondary
school attainment, being married, and poor household wealth were associated with lower
odds for current alcohol use.

Interactive effects

To address our third research question regarding potential age, gender and education
interactive effects on tobacco and alcohol use outcomes, graphical plots of statistically
significant findings are presented in Figures 1 and 2.

Lifetime tobacco and alcohol use: For lifetime tobacco use, we found statistically
significant interactive effects between age and gender, age and education, gender and
education. For lifetime alcohol use, we found statistically significant gender and age effects,
education and age effects as well as gender and education effects.

For both males and females, the predictive odds of lifetime tobacco and alcohol use
increased with age although the gender gap was wider for tobacco use than alcohol use. The
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odds of lifetime tobacco use increased with educational attainment among males but
declined with education among females. On the contrary, the odds of lifetime alcohol use
increased with education for both males and females. Among 15 — 19 year olds, the odds of
lifetime alcohol and tobacco were highest among youth with higher educational attainment
and lowest among youth with secondary school education. However, this pattern was
inverted among 20 — 24 year olds with the lowest odds of lifetime tobacco use observed
among youth with higher education and the highest odds observed among youth with only
primary education. The probabilities of lifetime alcohol use remained high among youth
with higher education and low among youth with primary or lower education.

Age of onset for tobacco and alcohol use: For age of onset for tobacco and alcohol
use, we found marginally significant interaction effects for gender and education.
Irrespective of the level of educational attainment, the age of onset for both tobacco and
alcohol use remained higher among females compared to males. The age of onset for
tobacco use was slightly lower among youth with secondary education than youth with
primary or higher educational attainments. The age of onset for alcohol use was comparable
for youth with primary and secondary school educational attainments.

Current tobacco and alcohol use: For current tobacco use, we found statistically
significant interaction effects for gender and age. For current alcohol use, we found
statistically significant age and gender effects, marginally significant gender and education
effects, and statistically significant age and education effects.

The probability of current tobacco and alcohol use was higher among males than females,
irrespective of age. For both males and females, the probability of current tobacco use
declined with increased educational attainment. However, for alcohol, the probability of
current alcohol use was lower among youth with secondary education, compared to youth
with primary and higher educational attainment. Irrespective of age, the probability of
current tobacco use was highest among youth with primary or less education and lowest
among youth with higher education. Youth with secondary school education (irrespective of
age) had the lowest probability for current alcohol use. Among 15 — 19 year olds, the
probabilities for alcohol use among youth with primary or less education and youth with
higher education were comparable. However, within the 20 — 24 age group, youth with
primary education or less had the highest probability of current alcohol use.

Within country effects of micro-level factors on tobacco and alcohol use

Results from the multi-level logistic and linear regressions examining within-country effects
of micro-level factors (Tables S1 — S4) were largely consistent with the pattern of findings
from analyses on country level variations, with a few notable exceptions. In Macedonia,
youth with primary or lower education had lower odds for lifetime tobacco use than youth
with tertiary education, but in the Dominican Republic, Pakistan Punjab and Lebanon, youth
with primary or lower education had higher odds for lifetime tobacco use than youth with
tertiary education (Table S1). In Belarus, Bosnia and the Dominican Republic, youth with
secondary education had higher odds for lifetime tobacco use than youth with tertiary
education but the reverse was true for youth in Kosovo and Mongolia (Table S1). In the
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Dominican Republic, the odds for lifetime alcohol use were higher among youth with
secondary education than youth with tertiary education (Table S2). Mass media exposure
was associated with a higher age of onset for tobacco use in Kosovo and Ukraine but
associated with a lower age of onset in the Dominican Republic (Table S3).

DISCUSSION

In LMICs, the burden of disease among young people attributable to substance use,
especially tobacco and alcohol use is projected to increase (Charlson et al., 2014), but few
studies have examined the prevalence and correlates of substance use among youth in
LMICs. Understanding of the drivers of youth’s substance use behavior is necessary for
developing effective prevention programs and policies. This paper makes a needed and
unique contribution to our understanding of the structural and micro-level factors that
influence alcohol and tobacco use among youth aged 15 — 24 years in LMICs. Similar with
prior studies among younger adolescents (Bendtsen et al., 2014; Degenhardt et al., 2008;
Moor et al., 2015; Page & Danielson, 2011), we found evidence of cross-national variation
in tobacco and alcohol use: tobacco use was higher among youth in Europe compared to the
Middle East and African regions but alcohol use is more generalized across the regions. The
higher prevalence of tobacco use in European countries is well documented (CDC, 2016;
Degenhardt et al., 2008; Karam et al., 2007). It has been attributed to contextual factors such
as laws and regulations and socio-cultural norms related to alcohol and tobacco use
(Anderson et al., 2009; Bendtsen et al., 2014; Bendtsen et al., 2013; Grube & Waiters,
2005).

The ubiquity of alcohol use across countries suggests that alcohol use is part of the
normative adolescent experience in many countries, while the low prevalence of alcohol use
in the Mediterranean region reflects the very restrictive socio-religious norms and country
policies regarding alcohol use and access. Tobacco regulation policies vary globally (WHO,
2013). Restrictive regulations governing the advertising and sales of tobacco and alcohol to
minors as well as financial disincentives such as tobacco excise taxes and price increases
have been effective in reducing tobacco and alcohol consumption among adolescents in
HICs (Chaloupka, Straif, & Leon, 2010; Ranson, Jha, Chaloupka, & Nguyen, 2002; WHO,
2015). In contrast to prior studies, we did not find support for the role of national wealth,
income or income inequity on tobacco and alcohol use (Elgar et al., 2005; Pampel, 2007;
Pfoertner et al., 2016; Rehm et al., 2009). This indicates that in LMICs, variation in these
broad national assessments of wealth are unrelated to variation in tobacco and alcohol use
among youth. This finding also suggests that in LMICs, mechanisms of teen tobacco and
alcohol use pertain more to community and individual spheres. As such, interventions to
address youth substance use should utilize a multi-prong approach, with structural,
community and micro-level interventions.

In this study, frequency of mass media exposure was positively associated with lifetime and
current alcohol and tobacco use (both lifetime and current use) but did not appear to
influence the age of onset of tobacco and alcohol use. This finding is consistent with
previous reports that mass media exposure, particularly exposure to tobacco/alcohol use
marketing increases the risk of alcohol and tobacco use among young people (Anderson et
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al., 2009; Grube & Waiters, 2005; Wakefield et al., 2003). Today, young people live in
media-rich contexts where they receive direct and indirect persuasive messages about
substance use norms and outcome expectancies including subtle suggestions about the pros
and cons of substance use. Despite the existing restrictions on marketing and sell of tobacco
and alcohol to minors, there is an increase tobacco marketing to young people in LMICs
(African Tobacco Control Alliance, 2016; Savell et al., 2015; WHO, 2013). For example, a
recent multi-country report found that the number of tobacco outlets were almost three times
higher in LMICs compared to HICs, and the number of tobacco advertisements was 81 times
higher in LMICs compared to HICs (Savell et al., 2015). Efforts of intensified marketing of
alcohol to young people in LMICs have also been documented (Babor, Robaina, & Jernigan,
2015; Jernigan & Babor, 2015; WHO, 2014).

The tobacco industry has deployed a multi-channel approach to promote tobacco use among
young people in LMICs, especially to young girls and women (Savell et al., 2015; WHO,
2010, 2013). Such efforts include tobacco sales outlets around schools, posters and
billboards, advertisements on structures or buildings, umbrellas, windows and doors of
stores and their sidewalks, sales of single cigarettes, and display of non-tobacco products
such as sweets and snacks together with cigarettes (African Tobacco Control Alliance,
2016). Taken together, these findings underscore the need for concerted efforts to increase
surveillance and control the marketing of alcohol and tobacco to young people in LMICs.
Additionally, there is a need to equip young people with media deconstruction skills, to
desist persuasive messaging on tobacco and alcohol use.

Our findings on the effects of age and gender are consistent with the literature on substance
use among young people (Johnston, O’malley, Miech, Bachman, & Schulenberg, 2017;
Kessler et al., 2005). The greater prevalence of substance use among males has been
attributed to gender role norms: men tend to have greater social power than women do and
this is often expressed in form of restrictions on women’s behavior including prohibitions
against women’s drinking and smoking (Brady & Randall, 1999; Huselid & Cooper, 1992;
Wilsnack, Vogeltanz, Wilsnack, & Harris, 2000). However, there are sex differences in
alcohol metabolism (i.e. women become intoxicated on smaller quantities of alcohol) which
may increase women’s risk for alcohol use disorder (Becker & Hu, 2008; Brady & Randall,
1999). Women may have greater difficulties to quit smoking (Perkins, 2001; Wetter et al.,
1999) and are at increased risk for smoking related diseases among women (Huxley &
Woodward, 2011; Perkins, 2001; Peters, Huxley, & Woodward, 2013). Recent study reports
have highlighted that diminishing gap between young girls and boys with regarding to
smoking and use of non-cigarette tobacco products (Degenhardt et al., 2008; GYTS
Collaborating Group, 2003; WHO, 2010), which has several implications for the expanding
burden of chronic diseases and reproductive cancers in LMICs. Therefore, there is an
increased need for gender considerations in alcohol and tobacco prevention and treatment
programming (Amos, Greaves, Nichter, & Bloch, 2011).

Similar to prior studies, we found educational differences in alcohol and tobacco use:
tobacco use was higher among high-school dropouts while alcohol use was higher among
college students (Karam et al., 2007; Schulenberg et al., 2016; Slutske et al., 2004). Previous
studies have reported higher levels of tobacco use among young people with lower levels of
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education attainment (Berg et al., 2011; Jamal et al., 2015; Staff et al., 2010). This has been
attributed to the work stress and uncertainty associated with low occupational status, part-
time and temporary work arrangements (Staff et al., 2010). Alcohol misuse among college
students is a multi-dimensional, culturally embedded experience that could be attributed to:
(1) exploratory behavior associated with new contexts and the search for novel experiences;
(2) a conduit to new friendships, romantic and sexual relationships as well as social bonding;
and (3) a coping strategy for the stress of experiencing multiple developmental transitions
over a relatively short time period or difficulties negotiating new role transitions
(Schulenberg & Maggs, 2002). On the other hand, youth with lower levels of educational
attainment also have already joined the workforce and may limit their alcohol consumption
to avoid interferences with their adult role responsibilities such as work and family (Staff et
al., 2010).

The findings on the relationship between marital status and alcohol/tobacco use are not
consistent with the current evidence on the role of the social role transitions on alcohol use
among youth. In the United States, family role transitions such as marriage and parenthood
have been associated with lower substance use among youth because they tend to reduce
leisure time or to crowd out recreational activities that encourage substance use, provide
norms and expectations against substance use and increase conformity to conventional adult
social roles (Staff et al., 2010). Additionally, married youth may also be low on sensation
seeking and high on religiosity, which further reduces their engagement in risk behaviors
(Staff et al., 2010). However, our finding of higher alcohol and tobacco use among married
youth is more consistent with the perspective that youth who married at a younger age may
have self-selected into adult-like roles that are more compatible with alcohol use
(Schulenberg & Maggs, 2002; Staff et al., 2010), or the alcohol and tobacco use could may
serve a stress-relieving function of fulfilling these responsibilities (Kuntsche et al., 2007;
Kuntsche et al., 2005).

The relationship between socio-economic status and alcohol/tobacco use among youth varies
considerably in the literature: prior studies have reported both positive (Hanson & Chen,
2007; Huckle et al., 2010; Moor et al., 2015; Pfortner et al., 2015; Richter et al., 2006;
Spijkerman et al., 2008) and negative associations (Dishion et al., 1999; Huckle et al., 2010;
Moor et al., 2015; Pfortner et al., 2015). In our analyses, we did not find any association
between socio-economic status and age of onset for alcohol and tobacco use among youth.
Consistent with prior studies (Hanson & Chen, 2007; Huckle et al., 2010; Moor et al., 2015;
Pfortner et al., 2015; Richter et al., 2006; Spijkerman et al., 2008), we found that youth
living in more affluent households were more likely to report alcohol and tobacco use than
their peers in less affluent households. The higher prevalence of substance use among youth
living in more affluent households has been largely attributed to greater access to expendable
income (Bellis et al., 2007; Hanson & Chen, 2007; Martin et al., 2009; Spijkerman et al.,
2008), reduced parental supervision and enforcement of house rules regarding substance use,
or youth that may feel safer experimenting with alcohol or tobacco (Bellis et al., 2007;
Hanson & Chen, 2007; Martin et al., 2009; Spijkerman et al., 2008). Prior studies reporting
lower rates of alcohol/tobacco use among youth from affluent households have highlighted
the potential role of parental education and parenting styles: more affluent (and therefore
more educated) parents may influence their children’s substance use risk by transmitting
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values and norms that discourage alcohol and tobacco use (Richter et al., 2006). On the other
hand, the higher rates of alcohol and tobacco use among youth from low socio-economic
backgrounds have been associated with depressive symptomatology, suggesting that tobacco
and alcohol may be used to self-medicate (Luthar & Becker, 2002). Low socio-economic
youth may also be more vulnerable to substance use because they experience greater
pressure to smoke, perceive stronger social norms towards smoking from significant others
(e.g. parents, peers), live in environments with greater exposure to alcohol and tobacco use
and have less stringent enforcement of alcohol and tobacco use within their homes (De
Vries, 1995). Taken together, these findings suggest that the nature of the relationship
between socio-economic status and youth’s alcohol/tobacco use varies across contexts.
However, parent-child communication on alcohol and tobacco use may play a pivotal role in
preventing alcohol and tobacco use among young people, and should be promoted as a
public health strategy.

CONCLUSIONS

This paper capitalizes on existing multi-national data to bridge the knowledge gap on the
national- and individuallevel determinants of tobacco and alcohol use among youth in
LMICs. The comparability in study design and data collection methods allows for
comparison of substance use outcomes and correlates across countries. Our findings make a
unique contribution on social determinants of alcohol and tobacco use among youth in
LMICs; the findings highlight the role of educational attainment, mass media exposure and
marital status.

However, this paper is not without limitations: (1) we utilize cross-sectional data so we
cannot establish direct causation between the social factors and alcohol/tobacco use; (2) not
all countries collected data on both males and females, and this variation limits
generalization of gender findings across countries; (3) we rely on self-reported data that is
vulnerable to measurement bias from social desirability: substance use among females is
socially stigmatized so participants could have been less truthful in their responses, which
could result in underestimation of the prevalence of alcohol and tobacco use especially
among females thereby influencing the pattern of findings on gender differences in alcohol
and tobacco use; and (4) our analyses include a limited set of potential drivers of tobacco
and alcohol use; in particular, there is potential value in understanding the potential impact
attitudinal and environmental factors on alcohol and tobacco use among youth in LMICs. As
such, our findings should be interpreted within these constraints.

Nonetheless, the findings provide preliminary data on prevalence and national/individual
factors associated with alcohol and tobacco use among youth; these findings could be of use
for tobacco and alcohol prevention programming. Findings from a recent systematic review
of substance use prevention and treatment interventions for young people indicate that the
following structural interventions are effective at reducing substance use among young
people: (1) bans on mass media advertising of substance use to reduce acceptability and
normalization of substance use; (2) increased minimum age of purchase for alcohol and
tobacco; (3) taxation and minimum pricing to reduce demand and use; and (4) restrictions on
number and types of tobacco/alcohol sales outlets (Stockings et al., 2016). The evidence
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from this review also indicates that skills trainings rather than information provision is more
effective at preventing substance use among young people (Stockings et al., 2016).
Therefore, young people will greatly benefit from skills trainings that impact refusal skills to
desist peer pressure and media deconstruction skills (Scull, Kupersmidt, & Erausquin, 2014;
Stockings et al., 2016). While our findings indicate the males remain a higher risk for
tobacco and alcohol use, the diminishing gender gap in tobacco and alcohol use among
young people, coupled with reports of targeted marketing of tobacco to girls and women in
LMICs (CDC, 2016; WHO, 2010), underscore the importance of incorporating gender
consideration in alcohol and tobacco use prevention programs and policies. At a research
level, there is a need to strengthen data collection across a range of contexts to allow better
estimation of the prevalence and future burden of substance use among youth. These data
collection efforts should also prioritize consistency and comparability of key design
elements and variables to facilitate comparisons and understanding of key risk and protective
factors of substance use across different contexts. Lastly, there is a need for longitudinal
studies with internationally representative samples of youth to inform our understanding of
life course variations in substance use in LMICs, particularly within the rapidly evolving the
socio-ecological contexts.
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Figure 1.
Estimated probabilities for gender, age, and education interaction effects on lifetime tobacco

and alcohol use
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Estimated marginal effects for gender and education interaction effects on age of onset for
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Figure 3.
Estimated marginal means for current tobacco and alcohol use.
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Table 1.

Overview of variables included in the analysis
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Variable

Description

Values/ Measures

Outcome variables
Tobacco use
Tobacco age of onset
Alcohol use

Alcohol age of onset

Ever tried tobacco
Age when the first whole cigarette was smoked
Ever drunk alcohol

Age when alcohol was used for the first time

Individual level predictor variables

Gender
Age

Education
Marital Status
Household income

Residence

Exposure to Mass media

Sex of respondent
Years categorized as 15 — 19 years and 20 — 24 years

Education of the respondent
Marital status of the respondent
Household income quintile

Type of residence

Mean exposure to mass media

Country level predictor variables

GDPpc
GNI
HDI
GINI

Gross Domestic Product per capita
Gross National Income
Human Development Index

GINI coefficient of inequality

1 —ever, 2 — never
Number of years
1 —ever, 2 - never

Number of years

0 —male, 1 - female
1-15-19 years, 2 — 20-24 years
0 — preschool, 1 - primary, 2 — secondary, 3 - higher

0 — formerly married/in union, 1 — currently married/in
union, 2 — never married/in union

1 - Poorest, 2 — Second, 3 — Middle, 4 - Fourth 5 - Richest
0—rural, 1 - urban

Measured as mean frequency of: reading newspaper or
magazine, listening to the radio, watching TV and Internet
usage in the past month
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Table 2.

Descriptive statistics for prevalence (of ever use), age of onset and frequency of using alcohol and tobacco
among youth aged 15 — 24 years

Tobacco use Alcohol use
spe B pmdm G el
Median
(SD)
Barbados 388 22.2 16.6 (2.8) 774 159 (2.8)
Belarus 1,673 60.3 15.9 (2.0) 88.0 16.2(1.7)
Bosnia 1,952 39.7 16.2 (2.3) 53.8  16.3 (2.0)
Bosnia Roma 1,095 49.6 14.9 (2.5) 51.0 15.3(2.3)
Dominican Republic 10,904 10 17.0(3.4) 83.3 15.2(2.4)
Kenya Bungoma 480 0.7 17.6 (2.1) 158 13.9(5.3)
Kenya Kakamega 380 0.9 15.4 (7.5) 13.0 17.0(3.3)
Kenya Turkana 418 1.6 20.0 (0.0) 159 151(4.7)
Kosovo 2,674 54.3 15.5(3.3) 408 16.5(2.7)
Kosovo Roma 816 43.0 14.0 (3.6) 272 16.2(2.8)
Lebanon ¥ 2,047 4.1 17.1(3.3)
Macedonia 1,081 40.1 16.3 (2.3) 444 16.3(1.7)
Macedonia Roma 371 40.9 14.1 (3.0) 39.1 16.3(2.8)
Madagascar 1,278 13.4 15.6 (3.1) 479 157 (3.2)
Moldova 2,290 44.8 16.1 (3.0) 89.4 159 (2.4)
Mongolia 3,486 359 16.8 (2.9) 63.1 18.1(2.0)
Mongolia Khuv 962 338 16.4 (3.0) 55.2  18.1(2.0)
Montenegro 1,542 343 16.5(2.4) 58.6 16.5(2.1)
Montenegro Roma 699 26.6 145(2.4) 382 15.0(2.2)
Nepal 5,227 3.3 14.4 (4.3) 142 138 (4.8)
Nepal West 2,831 34 14.4 (3.5) 9.2 12.8(3.8)
Pakistan Punjab 21,195 0.9 16.9 (4.2) n/a
Sao Tome 2,089 9.4 17.9 (3.3) 70.0 165 (2.6)
Tunisia 3,322 5.1 175 (2.2) 0.6 18.6(1.6)
Ukraine 2,513 48.1 16.2 (1.5) 845 16.2(1.5)

n/a - no data available

Ak
For Lebanon the questions about alcohol consumption were asked, but none of the respondents reported any alcohol use.
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