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Although substance use and violent behaviors often emerge together in adolescence, and both have
similar widely cited causes and negative consequences for development, it remains unclear
whether and how they may be linked causally. This study of early adolescents in Mexico’s three
largest cities tested whether alcohol use and violence perpetration are temporally related, whether
their relationship is unidirectional or reciprocal, and whether the relationship differs by gender and
the type of violence. The study employed longitudinal data from seventh grade students (N=4,830;
M age = 12.0, range 11-15; 49% female) in 18 public middle schools in Mexico City, Guadalajara
and Monterrey. Students completed questionnaires at the beginning, middle, and end of the 2014—
2015 academic year. Students’ responses to a multi-dimensional violence assessment emerged in
two distinct patterns: criminally violent acts, and bullying/aggression. Although males engaged in
both types of violence more frequently than females at all three time points, they used alcohol
more frequently than females only at the first survey, after which the gender gap disappeared.
Cross-lagged multi-group path models showed that, for both males and females, more frequent
alcohol use predicted subsequent increases in criminally violent behavior, and bullying/aggression
predicted later increases in alcohol use. Reciprocal associations varied by gender and type of
violence: Alcohol use was reciprocally linked to criminally violent behavior among males only,
and reciprocally linked to bullying-aggression among females alone. The results are interpreted in
the context of sharply increasing rates of violence in Mexico and changing gender norms, with
implications for youth prevention programs.

Keywords
adolescents; Mexico; violence; alcohol; prevention; gender

Introduction

Substance use and violence are important public health concerns globally, particularly for
young populations (Ellickson, Tucker, and Klein 2003; Massetti and Vivolo 2010). Use of
alcohol and drugs in adolescence has negative effects on psychological wellbeing and
physical development (Center for Disease Control 2016 2018). In addition to the risk of
physical injury and death, youth violence is also related to mental health problems, poor
performance in school, harmful use of alcohol and drugs, and later victimization or
perpetration of violence as an adult (Kieselbach, and Butchart 2015), including in Mexico
(Quiroz del Valle et al. 2007; Juérez, Villatoro, Gutiérrez, Fleiz, and Medina-Mora 2005).

Substance use and violence among youth are closely associated empirically, and their most
commonly cited causes and consequences often overlap. However, whether a causal link
exists between substance use and youth violence, its direction, and its underlying
mechanisms, remain unclear. Because substance use and violence both have profound,
lingering, and cumulative negative effects on the physical and mental health of adolescents,
it is important to clarify the direction of the association, especially in settings where violence
or substance use, or both, are pervasive. Better understanding of the nature of this
association among younger adolescents can help inform early prevention efforts. The main
purpose of this study is to examine the association among early adolescents in large urban
areas of Mexico, where substance use and violence have recently emerged as critical social
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problems. Mexico has experienced a notable narrowing in the gap between female and male
adolescents in the prevalence of problem behaviors, including rates of substance use and
violence. Accordingly, this study investigated whether violence and substance use were
related in ways that were similar or different for male and female Mexican early adolescents.
The study focused specifically on alcohol use because it is the substance that prior research
has most often linked to violence as well as the substance most widely used by adolescents
in Mexico and elsewhere.

Substance Use and Violence in Mexico

Mexico has witnessed sharp increases in recent years in the prevalence of substance use
among its youth and a rapidly closing gender gap in use. In a 2016 national sample of
Mexican adolescents, 5.3%, 6.2%, and 6.4% reported lifetime use of marijuana, other illegal
drugs, and any drugs, respectively, representing substantial increases from 2008 and 2011
(Escobar et al. 2018). Adolescent gender gaps in substance use, especially use of alcohol,
narrowed in 2016 compared to 2002 and 2008, mostly reflecting increasing rates of use
among female adolescents. For example, among female adolescents between ages 12 and 17,
8.6% reported excessive alcohol use in 2011, but that number nearly doubled by 2016, to
14.9%. Meanwhile, the gender gap in excessive alcohol use narrowed significantly, with the
percentage among males exceeding that of females by 6.9% in 2011 but only by 0.6% in
2016. Among middle school (secunaarias) and high school (bachilleratos) students in
Mexico, 19% of males and 16% of females reported using alcohol, tobacco or other drugs
(Instituto Nacional de Psiquiatria Ramon de la Fuente MUfiz [INPRFM] 2015). An
important emerging feature of the narrowing gender gap in alcohol use among Mexican
youth is its developmental timing. In elementary schools (primarias) through 6! grade, boys
in the national survey have reported twice the rate of lifetime alcohol use compared to girls
(INPRFM 2015), which suggests that the shrinking of the gender gap occurs among early
adolescents during or soon after the transition to middle school.

Mexico provides a unique and important context to examine substance use and violence due
to the relatively high and increasing prevalence of community level violence in recent years.
Triggered by the drug war between the government and multiple criminal organizations
dedicated to drug trafficking, crime rates in Mexico have risen sharply since 2007, affecting
widening sectors of the country (CNN 2018). Homicides among youth between age 10 and
29 rose from less than 10 to 25.5 per 100,000 persons from 2007 to 2010, and females are
increasingly perpetrators, as well as victims, of violence (World Bank 2012). Data on school
violence indicates that over two-fifths (44%) of middle school students in Mexico have been
robbed in school, and 14% have been physically hurt by peers (Aguilera, Mufioz, and
Orozco 2007). Mexico has a relatively high percentage of school bullying victims (20.2% in
2015), higher than the OECD average (18.7%) (Organization for Economic Co-operation
and Development 2017). In some Mexican states, more than half of middle and high school
students report involvement in bullying as a victim, aggressor or victim-aggressor (Joffre-
\Velazquez et al. 2011), with no significant differences by gender (Hernandez, Huerta,
Gordillo, Luna and Rodriguez 2016).
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The closing gender gaps in youth substance use and violence in Mexico can be attributed to
increasing gender equality and empowerment of women in Mexico, the eroding influence of
traditional gender roles, and gendered ways of coping with stress. While the promotion of
gender equality has led to advancements for Mexican women in educational and
employment opportunities, it has also increased exposure to and involvement in risk
behaviors (Sgrensen 2018). Increasingly, female adolescents in Mexico are questioning or no
longer adhering to traditional gender role norms, which in the past discouraged their
involvement in substance use and other risk behaviors (Benjet, Borges, Méndez, Casanova
and Medina-Mora 2014). The lessening of these cultural restraints results in less strict
parental monitoring of adolescent women and their greater exposure to risky environments
such as unsupervised parties or bars. Research also indicates that women use alcohol as a
coping mechanism to manage the depression and anxiety resulting from violence, which
exacerbates the likelihood of re- victimization and alcohol abuse over time (Fossos, Kaysen,
Neighbors, Lindgren and Hove 2011.

Looking at the association between adolescent substance use and violence in different
socioeconomic and political contexts is important in that previous studies have focused on a
few highly developed countries, particularly the USA. It is possible that adolescent
substance use and violence are related in distinctive ways in different social, cultural and
political contexts. In fact, studies comparing contexts within societies have found that
pervasive violence at the household level (Espelage, Low, Rao, Hong, and Little 2014), and
high crime rates and low socioeconomic status at the neighborhood level (Fagan, Wright,
and Pinchevsky 2015; White, Jackson, and Loeber 2009) are associated with more substance
use, because they exacerbate perceived danger and the fear of violence (Egerter, Barlay,
Grossman-Kahn, and Braveman 2011). Further, accumulated exposure to violence within
different life domains, such as family, school and neighborhood, is likely to increase the
chance of future substance use among adolescents (Wright, Fagan, and Pinchevsky 2013).
These considerations suggest that it is important to investigate the relationship between
substance use and violence among adolescents in diverse settings.

Theoretical Explanations Linking Substance Use and Violence

Competing theoretical models have attempted to disentangle the mechanism behind the
association between substance use and violence (Wagner 1996). The first model advances a
unidirectional causal hypothesis that substance use leads to violence. Illicit substance users
might resort to violence to generate income to sustain a drug habit (Goldstein 1985), or
experience a state of disinhibition from the psychopharmacological effects of substance
misuse that promotes violent behavior (Mulvey et al. 2006). The second model reverses the
causal direction, proposing that violence causes substance use (Agnew 2006; Moore and
Stuart 2005). Possible mechanisms for this causal direction are that criminally violent
subcultures promote substance use as part of an unconventional image, that those prone to
violence self-select into social situations and social networks where substance use is
prevalent and encouraged, and that youth perpetrating violence (and often victimized by it)
use substances as a coping mechanism to deal with the stress caused by violence. A third,
reciprocal model, proposes a bi-directional association where substance use and violence are
linked in a mutually reinforcing cycle, due to the simultaneous operation of the dynamics
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proposed in the first two models (Mrug and Windle 2009). The fourth model contends that
substance use and violence are only indirectly related, that some common factor increases
vulnerability to both of them (Logan-Greene et al. 2011; White et al. 2009). Their observed
association in adolescence may be spurious and is sometimes attributed to weak bonding
with parents, poor school integration and low academic performance, and associations with
anti-social friends that encourage delinquent behaviors (Hirschi 2017).

Empirical Evidence Connecting Substance Use and Violence

The empirical record on the connection between youth substance use and violence remains
uncertain for several reasons (see Scholes-Balog, Hemphill, Kremer and Toumbourou 2013).
Many studies have been cross-sectional, obscuring directionality (Mulvey et al. 2006; Soyka
2000). Longitudinal studies supporting better causal inferences, however, have produced
inconclusive results (Boden, Fergusson, and Horwood 2012; Green, Doherty, Zebrak, and
Ensminger 2011; Lim and Liu 2016; Marcus and Jamison 2013; Swahn and Donovan 2004;
Xue, Zimmerman and Cunningham 2009). Some reasons for the mixed findings of previous
longitudinal studies are: 1) examining the association within or across different
developmental stages (pre-, early-, middle-, late adolescence through young adulthood); 2)
using restricted samples (e.g., African Americans only, adolescents in juvenile justice, and
drinkers only); 3) differing measures of substance use (e.g., frequency, amount,
dichotomous, and heavy episodic drinking) and violence (e.g., bullying, aggression, criminal
behavior, and dating violence); 4) failure to include common risk factors influencing both
substance use and violence; and 5) failure to use statistical methods that allow for reciprocal
causation.

Some studies that focus on the developmental stage of adolescence have tried to overcome
the drawbacks of previous research and added explorations of gender differences in the
association between substance use and violence. The results, however, continue to be mixed.
A study in Australia used a cross-lagged path model to test the association among
adolescents and found that alcohol use in the 7t grade predicted a higher level of violence in
the 8t grade, but not vice versa, with similar results for boys and girls (Scholes-Balog et al.
2013). Heavy episodic drinking also predicted a higher level of violence two years after the
7t grade, but only for female students. Another study examined cross-lagged associations
among family violence, fighting perpetration, and substance use among adolescents from
four US Midwestern middle schools (Espelage et al. 2014). The findings showed a uni -
directional causal relationship from violence to substance use for both genders. Interestingly,
change in marijuana use was weakly but inversely associated with change in aggressive
behavior, suggesting potentially different effects for different substances. On the other hand,
another study of US adolescents found evidence of bi-directional causation (White, Fite,
Pardini, Mun and Leber 2013).

Current Study

This study tested for temporal links between alcohol use and violence perpetration among
7t grade students in large Mexican cities, and whether they vary by gender. The study
estimates cross-lagged path models with three time points to test four research questions:
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whether alcohol use predicts later violence perpetration; whether violence perpetration
predicts later alcohol use; whether the relationship is bi-directional; and whether these
relationships differ by gender. It extends prior research by investigating these links in a
country with sharply increasing, relatively high, and intense levels of violence that expose
large proportions of youth to violence in their communities. While most prior studies of this
type have examined populations from the wealthiest industrialized societies, this study
examines an emerging economy. The focus is on alcohol use because it is the most
commonly used and easily accessible substance for adolescents, and because of the rapidly
narrowing gender gap in alcohol use as rates of use and misuse for adolescent women
approach those of adolescent men in Mexico. As this gender gap disappears among youth in
Mexico, any gender differences in the relationship between alcohol use and violence cannot
be attributed simply to gender differences in the prevalence of these behaviors.

Sample and Participants

Data for this study are from a multisite feasibility trial of a school-based substance use
prevention curriculum in Mexico. The participants were 7th grade students (N=4,830) from
18 public middle schools (secundarias) in Mexico’s three largest cities—Mexico City,
Guadalajara, and Monterrey. Students completed self-administered questionnaires at the
beginning (T1: Fall 2014), middle (T2: Winter 2015), and end (T3: Spring 2015) of the
academic year, with 3—-4 month lags between each of the three survey waves. Half of the
schools, randomly selected, delivered the prevention curriculum between T1 and T2.
Attrition rates were relatively low (18% from T1 to T2; 19% from T1 to T3).

Measurements

At each of the three survey waves, students responded to identically phrased questions
regarding alcohol use, violence perpetration and a selection of control variables and
covariates.

Alcohol use.—Recent use of alcohol was assessed by a single question, "How many times
in the last 30 days have you drunk any alcohol beverage?” Responses were recorded on a 7—
point Likert scale ranging from “never” to “more than 30 times.” This validated measure has
been shown to be reliable and is widely used in surveys of adolescent substance use
(Graham et al. 1984).

Violence perpetration.—The study utilized a validated multi-dimensional measure of
violence that includes subscales for perpetration, victimization, and witnessing violence
(Nadel, Spellmann, Alvarez—Canino, Lausell-Bryant, and Landsberg 1996). Respondents
reported how often in the last 12 months they had engaged in, been victimized by, or
witnessed different forms of violence, on 5 point Likert scales from “never” to “more than
10 times.” Because this study focused specifically on violence perpetration in a unique study
population and societal context, psychometric properties were explored through a factor
analysis of all the items from the three violence subscales together. The items measuring
victimization and witnessing factored as originally designed into two distinct factors. The
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violence perpetration items loaded onto two additional separate factors. One set of five items
(brandishing a weapon, using a weapon in a fight, using physical force to compel someone,
robbery/theft, and intimate partner violence) loaded onto a criminally violent (or
“delinquent”) behavior factor (a = .83), while six items (making fun of someone, spreading
false rumors, hitting, pushing, engaging in group fighting, and destroying property) loaded
onto a bullying/aggression factor (a = .80). Because violence perpetration is correlated with
witnessing violence and victimization (r = .46 to .52 in this sample), the current analysis
used these criminal violence and aggression/bullying perpetration factor scores that were
orthogonal to witnessing violence and violence victimization. This demonstrated the
particular effects of engaging in criminal violence and aggression/bullying, net of
concomitant victimization and witnessing of violence.

Controls and covariates.—All multi-variate analyses controlled for the effects of age,
sampling site, type of school session, and intervention condition, all of which were
measured at the pretest survey. Five additional potential covariates were employed in
alternate models to ascertain whether these variables were responsible for producing
spurious relationships between alcohol use and violence. These covariates were employed as
time-varying measures using each of the three survey waves.

Age.—Age was self-reported by the student in whole years.

Study site/city.—The study locations (Mexico City, Guadalajara, or Monterrey) were
treated as a set of dummy variables (0 or 1), with Mexico City as the reference.

School session.—The students attended schools that met only in the morning or in the
afternoon. This was dummy coded, with morning sessions as the reference.

Intervention condition.—Students attending schools that had been randomized to
implement the substance use prevention program (keepin’ it REAL, or Mantente REAL in
Spanish) were coded 1, and those in a non- implementing school serving as a comparison
group were coded 0 (see Marsiglia et al. 2014 for a description of the intervention).

Academic performance.—The students self-reported their “usual school grades” on a
zero-to-four scale that corresponds to an E-D-C-B-A grade point average.

Susceptibility to negative peer influence.—This scale, measuring the student’s
likelihood of succumbing to peer pressure to engage in anti- social behaviors, includes six
yes/no items, such as “I would go along with my best friend if s/he wanted to skip class” and
“If my friends challenged me to do it I’d rip a page out of a library book” (Luengo, Romero,
GOmez-Fraguela, Guerra, and Lence 1999; Cronbach a = .76 in this sample at the pretest).

Associations with friends using substances.—This scale combines four items that

ask students to estimate the proportion of their best friends (from “none”=0 to “all”’=5) that
use alcohol, cigarettes, marijuana, and other drugs (Hansen and Graham 1991; a. =.90).
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Parent-child conflict.—The pervasiveness and intensity of conflictual interactions
between the student and his/her parents in the last month is measured by this scale, including
eight items such as “Your parents get angry with you every day” and “Conversations with
your parents are frustrating.” Responses range from “never” (0) to “always” (4) (Robin and
Foster 1989; a =.93).

Depressive symptomology.—The final scale assessing potential covariates was the
CES-D short self-report measure of the frequency of experiencing depressive symptoms
during the past week (from “never or rarely”=0 to “most or all of the time”=3). Examples of
the ten items include “I felt alone,” “I felt sad,” and “I couldn’t motivate myself” (Phillips et
al., 2006; a =.90).

Plan of Analyses

Using t-tests and chi—square tests, preliminary analyses assessed whether there were gender
differences in levels of alcohol use, violence perpetration, and in variables employed as
controls. Then, cross—lagged multi-group path models in Mplus 7.0 were estimated to
examine the reciprocal effects of alcohol use and violence perpetration and determine
whether the paths differed by gender. The path models used alcohol and violence measures
that adjusted through residualizing for the effects of potentially salient control variables, all
measured at the T1 pretest: age, site/city, morning or afternoon school sessions, and
intervention condition (experimental or comparison group). The residualization was
performed by saving the residuals from regression models that entered all the control
variables as predictors of alcohol use and of the two violence perpetration subscales,
performed separately at each survey wave. This process removed any predictive effects of
these controls on the alcohol and violence measures.

Two cross—lagged path models were estimated, one for criminal violence and another for
bullying/aggression. Both models tested for the effects of T1 and T2 alcohol use on later T2
and T3 violence, as well as the effects of T1 and T2 violence on subsequent T2 and T3
alcohol use. The models permitted the alcohol and violence measures at the same time point
to co-vary, utilized full information maximum likelihood (FIML) to adjust for any missing
data and attrition, and included school-level random effects. Standardized coefficients are
reported for model comparisons. These coefficients were produced using the MLR
(maximum likelihood with robust standard errors) estimator. All models included auto-
regressive paths for the influence of earlier alcohol use on later use, as well as earlier
violence as a predictor of later reports of violence. Global model fit was assessed using the
chi -square goodness of fit statistic, the root mean square error of approximation (RMSEA),
the comparative fit index (CFI), and the standardized root mean square residual (SRMR).

The final models included specific tests of gender differences for all four cross—lagged paths
in each model. To test for significant gender differences in the cross-lagged paths, baseline
comparison models were first established. To do so, statistically significant gender
differences in auto-regressive paths were tested for through a series of nested models. Auto-
regressive paths were individually constrained to be equal across gender; using the Satorra—
Bentler chi-square difference test, each nested model was examined for a loss of model fit
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relative to the full model in which all parameters were free to vary by gender. In the baseline
model, auto-regressive paths were constrained to be gender invariant when doing so did not
result in a significant loss of model fit. Next, gender differences in cross—lagged paths were
tested using the same procedure used to establish the baseline model. Every path was tested
separately for gender differences, comparing each nested model to the baseline model.
Correlations were permitted to vary by gender. Only the final models are presented,
indicating where auto-regressive and cross-lagged paths vary by gender, and where they
were constrained to be equal, as indicated by the sequence of model fit tests.

Table 1 presents descriptive statistics for the sample, separated by gender, along with tests
for gender differences in these characteristics. The mean age of students overall was 12.4
years, and 49% were female. There were no significant differences between males and
females in distributions across sites/cities (X2=0.17, d.f.=2, p=.916) or in their assignment to
an intervention condition (X2=0.04, d.f.=1, p=.849). However, males were slightly older than
females (£4.12, d.f.=4,721, p=.001), on average by .06 years, and somewhat less likely to
attend a school having sessions in the morning versus the afternoon (X?=6.67, d.f.=1, p=.
010), by 3%. Although these small gender differences may not be substantively meaningful
to an examination of gender differences in the association between alcohol use and violence,
the analytic models that were employed included controls (through residualization) for any
influence of age and of school session, as well as any effects of participation in the
intervention.

Table 1 also addresses overall gender differences in alcohol use and violence perpetration.
Compared to females, males reported significantly more frequent alcohol use at T1 (£7.25,
d.f.=4,821, p=.001), but females increased their alcohol use at T2 and T3 by enough to
narrow the gender gap to non-significance. However, males consistently reported
significantly more violence perpetration than females at all survey waves, both for
criminally violent behavior (£=37.96 at T1, £=37.62 at T2, =51.32 at T3; p<.001) and
bullying/aggression (£=29.85 at T1, p<.001; £4.40 at T2, p<.001; £8.83 at T3, p<.001).
Measures of the prevalence of alcohol use and violence in the sample (not reported in tables)
provide more substantive context than can be gleaned from the means and standard
deviations. The proportion of students reporting any past 30 day use of alcohol rose from
20% to 24% from T1 to T3, and in that interval the gender gap in any alcohol use narrowed
from 20 to 4 percentage points. Reports of any criminally violent perpetration rose from
18% to 22% overall from T1 to T3, and the gender gap grew from 4 to 7 percentage points.
Reports of any bullying/aggressive behavior rose from 55% to 60% in the same interval,
with a slightly shrinking gender gap, from 6 to 5 percentage points.

Figure 1 reports the final multi-group auto-regressive path model testing the relationships
between alcohol use and criminal violence. This model had acceptable fit to the data (X2[12
d.f.] =7.52, p=.820; RMSEA = 0.001; CFI = 1.00; SRMR = 0.021). There were sizeable
auto-regressive relationships for alcohol use and for criminal violence. More frequent earlier
alcohol use was a significant predictor of greater subsequent alcohol use, and was invariant
across gender from T1to T2 (8=.412, p=<.001) and T1 to T3 (8=.211, p<.001). However,
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earlier alcohol use at T2 predicted T3 alcohol use somewhat more strongly for females (8 =.
429, p<.001) than for males (8=.323, p<.001). Earlier involvement in criminally violent
behavior was also a significant predictor of more criminal violence at all subsequent waves,
and these relationships that were gender invariant (T1 = T2: §=.422, p<.001; T1 > T3: 8
=.229, p<.001; T2 => T3: 5=.458, p<.001). The cross-lagged paths from alcohol use to
criminal violence were also statistically significant. More frequent earlier alcohol use
predicted higher levels of criminal violence at all subsequent waves, and these relationships
did not vary significantly by gender (T1 = T2: §=.058, p<.001; T2 => T3: £=.074, p<.
05). However, in the cross-lagged paths running in the opposite direction, higher levels of
criminal violence predicted greater subsequent use of alcohol use only from T1 to T2 and
only for males (8=.121, p<.01). The level of criminal violence at T2 was not a significant
predictor of T3 alcohol use for either gender.

Figure 2 presents the path model testing the bi-directional effects of alcohol use and
bullying/aggression across the three time points. This model also had acceptable fit to the
data (x2 [13 d.f.] = 14.02, p=.37; RMSEA = .006; CFI = .999; SRMR = .021). All the auto-
regressive relationships were again statistically significant. More frequent prior use of
alcohol predicted greater subsequent use of alcohol, and these relationships were gender
invariant (T1 => T2: =418, p<.001; T1 = T3: §=.212, p<.001; T2 => T3: §=.379, <.
001). The level of earlier bullying/aggression was also a gender invariant predictor of more
subsequent bullying/aggression across all waves (T1 = T2: =518, p<.001; T1 = T3: 8
=.249, p<.001; T2 => T3: §=.442, p<.001). The cross-lagged paths from earlier alcohol use
to later bullying/aggression were statistically significant only from T1 to T2 and only for
females (8 =.085, p<.01). Greater alcohol use at T2 was not a significant predictor of T3
bullying/aggression for either gender. Finally, earlier bullying/aggression predicted later use
of alcohol at all waves and did not vary by gender (T1 = T2: =.068, p<.001; T2=> T3: 8
=.063, p<.001).

Sensitivity Analyses and Alternate Models

Before proceeding to the final models, alternate approaches to measurement were explored.
For example, a measure of alcohol use combined the Likert-type scale for alcohol use
frequency with another for alcohol amounts consumed in the last 30—days, by standardizing
both of them and calculating their mean. Different measures of violence included the use of
constructed scales for the frequency of engaging in criminal violence and in bullying/
aggression, rather than the factor scores used in the final models. Models using these
alternate measures produced results mirroring those in Figures 1 and 2. The final models
used only the alcohol frequency measure because it more clearly charted changes in the
degree of use, and employed the orthogonal factor scores for violence because they
separated perpetration of violence from simultaneous victimization and witnessing of
violence.

In addition to the final path models that tested for unidirectional and reciprocal relationships
between alcohol use and violence, alternate models explored whether these might be
spurious relationships that are attributable to other influences. These tests for spurious
relationships considered a range of commonly cited influences, spanning factors in the
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school, peer and family domain as well as an individual level measure of internalizing
symptomology (White, Loeber, Stouthamer-Loeber, and Farrington 2009). These alternate
models added, one at a time, five variables to the cross-lagged models as predictors of
subsequent alcohol use and violence: school grades as a measure of academic performance;
a scale measuring susceptibility to negative peer influence; the proportion of the student’s
friends that used various substances; a parent-child conflict scale; and the CES-D short self-
report measure of depressive symptoms. After introducing each of these into the models as
time- varying direct predictors of subsequent alcohol use and violence, the relationships
between alcohol and violence were unchanged in direction, statistical significance, and
general magnitude. These models demonstrated that the relationships between alcohol use
and violence were not spuriously attributable to the effects of poor performance in school,
negative peer influence, associating with substance -using friends, conflictual relationships
with parents, or depressive symptoms.

Discussion

Although substance use and violent behaviors often emerge together in adolescence, and
both have similar widely cited causes and negative consequences for development, the
evidence on whether and how they may be linked has remained somewhat unclear. A
patchwork of inconsistent results from prior studies suggest that it may be important to
consider developmental timing, gender differences, the type of violence, and social, cultural
and economic contexts as factors in how substance use and violence are interrelated in
adolescence. The main aims of this study were to test for interrelationships between alcohol
use and two forms of violence perpetration—criminally violent behavior and bullying/
aggression—and whether the relationships differed by gender in a multi-site urban sample of
Mexican middle school students. Results from multi-group cross-lagged path models
produced two major findings. First, the direction of the relationship between alcohol use and
violence was dependent on the type of violence being perpetrated. Regardless of gender,
more frequent alcohol use predicted increases in later criminally violent behavior, but not
necessarily later bullying-aggression. Looking at the reverse causal direction, bullying/
aggression predicted later increases in alcohol use at all intervals, but criminally violent
behaviors did not predict more alcohol use at the final survey wave. Two additional findings
pointed to gender differences in reciprocal relationships. For male adolescents, prior
criminally violent behavior predicted increased alcohol use, and vice versa, from the start to
the middle of 7th grade (T1 to T2), but not later in the academic year (from T2 to T3). For
female adolescents, more frequent alcohol use predicted later bullying-aggression, and vice-
versa, but again only from T1 to T2.

The results supply at least partial support for several of the models that have been advanced
to explain the association between adolescent substance use and violence. The one-
directional model proposing that substance use leads to violence is consistent with the
finding that alcohol use predicted later criminally violent behavior, both for females and
males, and durably, at multiple time intervals. Evidence also emerged for the second model
that reverses the one-way causal direction—that violence leads to substance use. Results
showed that bullying/aggression predicted later alcohol use, for females and males, and
across all time intervals. The evidence for the third, reciprocal model, was limited and
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contingent: it varied by type of violence, gender, and developmental stage. Alcohol use and
criminally violent behavior were reciprocally predictive of each other only for males and
only from the start to the middle of 7" grade. Similarly, alcohol use and bullying/aggression
were reciprocally related only for females and only from the start to the middle of 7t grade.
But many of the statistically significant cross-lagged paths between alcohol use and both
types of violent behaviors were indistinguishable by gender, male and female early
adolescents in urban Mexico. The reasons for this convergence may relate to the changes in
gender role socialization in Mexico, discussed more fully below. Finally, it should be noted
that alternate models to those presented had ruled out prime candidates for causing spurious
relationships between substance use and violence, as proposed by the fourth conceptual
model of the nature of the substance use and violence connection. The cross-lagged paths of
alcohol use and both types of violence were essentially undisturbed after also entering
alternate explanatory variables into the models, including poor academic performance,
negative peer influence, associations with substance-using friends, parent-child conflict, and
depressive symptomology.

The nature and magnitude of overall gender differences in the frequency of alcohol use and
perpetration of violence provide some perspective for interpreting how alcohol and violence
were related to each other in this sample, sometimes in the same way for males and females,
and at times in different ways. Males reported significantly more alcohol use at the
beginning of 7th grade, with 20% more males than females reporting some recent use. But
increasing use by females narrowed the gender gap in alcohol use to non-significance by the
middle and end of 7th grade. This is consistent with national surveys in Mexico showing that
a large gender gap in elementary school, with males outpacing females in alcohol use, closes
during middle school (INPRFM 2015). In this sample the gender gap narrowed dramatically
and very rapidly during the first semester of the first year of middle school. For criminally
violent behavior and bullying/aggression, males reported that they perpetrated violence more
frequently than females at all study time points. However, the proportion engaging in these
forms of violence remained within narrow bands across all time points, for both males and
females: 15% to 21% for criminally violent behavior, and 52% to 62% for bullying/
aggression. That suggests that the gender differences in relationships between alcohol use
and violence were not due to rarely occurring violent behaviors.

One explanation for the findings is their possible connection to gender role socialization and
how that is changing for youth in Mexico, especially for women (Benjet et al. 2011;
Medina—Mora 2001). The clearer evidence of reciprocal relationships between alcohol and
criminally violent behavior for males alone may reflect gender norms in Mexico that
continue to encourage males to display traditional masculine identities through excessive
substance use, particularly heavy alcohol use, risk-taking, and dangerous behaviors
(Chéavez-Ayala, Rivera—Rivera, Leyva-Lopez, Sanchez—Estrada, and Lazcano—Ponce 2013).
The reciprocal relationships between alcohol and bullying/aggression that emerged for
females alone may reflect gender norms that enable girls to engage in verbal aggression and
intimidation more readily than in serious physical violence. As Mexico undergoes cultural
change towards less traditional patterns in the reproduction of gender roles, females may
connect alcohol use and certain forms of violence as part of the achievement of pseudo—
gender equality with males (Velasquéz—Pulido and Nufio- Gutiérrez 2009).
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The findings can also be viewed against the backdrop of dramatic and widely reported
increases in violence in Mexico. As a result violence can become normalized and be
internalized by adolescents as an acceptable behavior in daily interactions with peers. A
qualitative study conducted with adolescents in Guadalajara reported that adolescents
responded to violence with violence, which created a vicious cycle (Velasquéz—Pulido and
Nufio—-Gutiérrez 2009). The adolescents had a high tolerance for violence and were unable
to easily identify what was and what was not violence. Even sexual violence was mistaken
as a romantic courtship behavior. Findings from the current study are consistent with these
interpretations because of the strong correlations between violence perpetration,
victimization and witnessing of violence. For both genders, the bidirectional link between
alcohol consumption and violence suggests a pattern of connected risk behaviors among
early adolescents that quickly begins to reproduce itself. The strongest bidirectional
relationships between violence and alcohol use occurred at the start of the first year of
middle school. While navigating the disruptive transition from primary school early
adolescents are also building the set of social skills that will define their relationships with
peers through early adulthood. The context of pervasive violence that many students
perpetrate, experience, and/or witness, may make it even more challenging to acquire the
interpersonal and decision-making skills necessary for healthy behavioral choices at this
stage of life.

There are several implications of the study findings for prevention programs in general. It is
notable that the changes in alcohol use and violence predicted one another over the course of
a single academic year, 71" grade, which is a pivotal developmental stage for identity
formation, transitions from childhood to adolescence, and the declining influence of parents
and increasing influence of peers. Because large pluralities of the students were not current
users of alcohol at the three time points, prevention interventions at this stage may be ideally
timed to delay initiation of harmful substance use and other risk behaviors. The findings
suggest that targeted substance use prevention efforts in middle schools may be enhanced by
addressing its connection to violence. For both females and males, it is important to use
valuable resources to prevent alcohol use, which could also result in a lower likelihood of
criminal violence in the near future. This approach is particularly important for female
adolescents, especially in the early school years, in that it would reduce the likelihood of
problems related to bullying-aggression among peers, which in turn would lead to less
alcohol use in the future. Another implication is that prevention resources that are used to
reduce bullying-aggression among female and male peers would also prevent more
adolescents from increasing their alcohol use in the future. For male adolescents, efforts to
prevent criminally violent behaviors would significantly lower the likelihood of increasing
alcohol use, which in turn would lead to less criminally violent behavior in the future. The
results imply that early intervention—at the start of middle school—is important to interrupt
the self- perpetuating cycle of substance use and violence. Interventions might develop skills
training to help students navigate both substance use and violent risk situations, possibly in
gendered ways. Particular attention to the etiology of adolescent violent behavior may be
needed, which is complicated by the high and rising level of violence in Mexico. As youth
are increasingly exposed to violent environments in their homes, schools, neighborhoods,
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and through media, they encounter more role models of violent behavior, as witnesses and
victims, which elevates their risk of perpetrating violence as well.

Proper interpretation of the study results requires a consideration of certain sampling,
measurement and modeling limitations. Although the sample included five or more middle
schools in each of the three city sites, it was not a probability sample of all schools. Results
are limited to 71" grade students in urban, public middle schools in the largest Mexican
cities, located in the central and northern region. The sample does not represent those from
smaller cities and rural areas, or other regions with different levels of drug trafficking and
violence, such as borderlands areas near the USA and the southern Mexican states. Because
this is a school-based sample, findings do not represent the small but appreciable minority of
Mexican students who do not continue their studies beyond primary school.

The developmental period encompassed by the surveys, and available measures in this
secondary data analysis study also limit interpretations. The study modeled changes in
alcohol use and violence perpetration that occurred over a period of less than one year, while
the students were in the seventh grade. Relationships between alcohol use and violence
could be different at earlier or later developmental stages. While the three survey
observations were spaced at three- or four-month intervals, the alcohol measures were
restricted to the last thirty days of use, and the violence measures covered experiences over
the last 12 months. The narrower timeframe for alcohol use and overlapping timeframes for
reports of violence are likely to affect the precision of the estimates of their
interrelationships, although not necessarily whether significant relationships exist. Another
limitation is possible conceptual overlap in the factor score measures of criminal violence
and bullying/aggression. The orthogonal factor for bullying/aggression included two items
that involved physical violence (hitting, pushing), which are similar in the mode—Dbut not
the degree—of violence to the items on the criminal violence factor. Although the student
surveys included a number of measures that were useful in ruling out spurious relationships
between alcohol use and violence, encompassing influences in the school, peer and family
domain, only one individual level measure, depression symptomology, was available. Other
individual level factors such as impulsivity or emotional self-regulation might be salient.
Finally, the cross-lagged path models employed longitudinal, correlational approaches that
can only infer causality because they rely on a time lag between behavioral measures.

Conclusion

Several aspects of this study add to the abundant research on the connection between
substance use and violent behaviors. It focused on the developmental period of early
adolescence, when many youth who use substances initiate use, providing a window onto the
early stages when substance use and violent behaviors first begin to intertwine. It examined
a social and cultural context in an emerging economy, one where rates of violence and of
youth substance use have risen sharply in the last decade. In addition, by examining urban
adolescents in Mexico, the study delves into gender differences and similarities among youth
who have grown up in a society with rapidly narrowing gender differences in the prevalence
of substance use and anti-social behaviors. The study provides selective support for a bi-
directional relationship between alcohol use and violence, with stronger evidence of a
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reciprocal link to criminally violent behavior in males and to bullying/aggression in females.
For both male and female adolescents, increased alcohol use predicted later criminally
violent behavior, and more bullying-aggression predicted increased later alcohol use. The
findings suggest that life skills prevention approaches for Mexican youth need to consider
ways to address substance use in combination with violence, and how these risk behaviors
are intertwined in somewhat different ways for males and females. Early adolescence is a
critical point when substance problems and anti-social behaviors begin to emerge and can
persist throughout later points of the life course. Implementing prevention approaches during
this developmental period to address the interconnection between substance use and
violence may have lasting effects into adulthood.
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Table 1.

Gender Differences in Alcohol Use and Violence Perpetration

Female Male

(N=2,367) (N=2.463) Gender Difference

Mean (SD)  Mean (SD) Test statistic®

Controls
Age 12.01 (0.51)  12.07 (0.59) 412 ¥
Site/City 0.17
Mexico City 43.9% 43.5%
Guadalajara 40.2% 40.2%
Monterrey 15.9% 16.3%
6.67 "
Session
Morning (Matutino) 69.4% 66.0%
Afternoon ( Vespertino) 30.6% 34.0%
0.04
Intervention Condition
Experimental 55.1% 54.9%
Control 44.9% 45.1%
Substance use
Alcohol use at T1 0.27 (0.66) 0.33(0.77) 705 %
Alcohol use at T2 0.37(0.81)  0.35(0.82) 0.51
Alcohol use at T3 0.35(0.83)  0.39 (0.85) 2.90
Violence
Criminal violence at T1 -0.08 (0.70)  0.08 (1.23) 37.96
Criminal violence at T2 -0.08 (0.73)  0.08 (1.17) 37.62
Criminal violence at T3 -0.09 (0.74)  0.10(1.18) 51.32
Bullying/aggressionat T  —0.08 (0.84)  0.08 (1.13) 29.85 ***
Bullying/aggressionat T2  -0.03 (0.91)  0.03 (1.03) 440
Bullying/aggressionat T3  —0.04 (0.93)  0.05 (1.09) 8.83
*
1<.05.
-
p<.0L.
-
p<001

at—tests were conducted for age, alcohol use, and violence, and Chi—square tests for site/city (d.f.=2), session (d.f.=1), and intervention condition
(d.f.=1).
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