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Abstract

Background: This article reports on a test of a youth substance use prevention program
conducted in Nogales-Sonora, a Mexican city on the US border.

Objective: The study tested the efficacy of a version of the keepin’ it REAL curriculum for
middle school students that was culturally adapted for Mexico and renamed Mantente REAL.

Methods: Students in 7th grade classrooms in four public schools participated in the study

(N = 1,418, 49% female, mean age = 11.9). Using a clustered randomized design, two schools
received the intervention and two served as a treatment-as-usual control group. Regular classroom
teachers were trained to deliver the twelve-lesson Mantente REAL manualized curriculum.
Parents provided active consent and students gave written assent to collect pretest and posttest
questionnaire data, 7 months apart, at the beginning and end of the 2017-2018 academic year.

We assessed the Mantente REAL intervention with general linear models adjusted for baseline,
attrition, non-linear distributions, and school-level clustering.

Results: Students who participated in Mantente REAL reported relatively less frequent use of
alcohol and illicit drugs other than marijuana, compared to students in control schools. Males
alone reported desirable intervention effects for marijuana use. These desirable effects were
especially strong among students who reported higher initial levels of involvement in risky
behaviors. Among students more at risk, both females and males receiving the program reported
relative reductions in the frequency of use of alcohol and illicit drugs.

Conclusions: These promising results within the Mexico-US border context support a further

dissemination of the intervention and additional youth prevention research in the region.
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Alcohol use, binge drinking, and illegal drug use are increasing among Mexican adolescents
of both sexes, and the gender gap in use is narrowing or disappearing (ENCODAT, 20173,
2017b). Male and female Mexican students in 51 to 12" grade report converging rates

of lifetime alcohol use (males 54%, females 52.5%), excessive alcohol use (males 15.7%,
females 13.3%), and no significant gender differences in the average age for initiating
alcohol (12.6 years) or illicit drug (13.0 years) use (Villatoro Velazquez et al., 2016).
Marijuana (10.6%) is the most widely used illicit drug in both sexes, followed by inhalants
(5.8%) and cocaine (3.3%).

Substance use, violence and prevention in border communities

Sonora, the current study site, and other northern Mexican border states are areas of
heightened vulnerability for substance use and antisocial behaviors, witnessing sharply
increasing use of illegal drugs, mainly marijuana, cocaine, and amphetamines (INPRFM,
2017a). Alcohol use and binge drinking among adolescents (12-17 years) are more prevalent
and growing faster in Sonora’s region than nation-wide (ENCODAT, 2017a, 2017b).
Sonora’s residents report high rates of antisocial and criminal activities around their homes:
alcohol use in the street (70.3%), illegal drug use (66.3%), robberies and assaults (51.6%),
and drug selling (47.7%) (INEGI, 2018). Their region receives national and international
attention due to violence linked to organized crime and drug trafficking (Buchanan, 2011;
UNODC, 2010). Sonora ranks third among Mexican states in drug trafficking offenses

and second in trafficking convictions (Pifia Osuna & Poom Medina, 2019). Youth on the
US-Mexico border are targeted increasingly by drug traffickers, as potential consumers and
for drug smuggling (DEA, 2017; Puyana et al., 2017; United Nations, 2018). Mexican youth
play a significant role in drug trafficking: 3.5% of high school students report dealing hard
drugs other than marijuana (Vilalta & Martinez, 2012).

Nogales, on Sonora’s border with the US, is one of 14 identified Mexican cities in

urgent need of drug prevention and treatment services due to macro-social risk factors like
poverty and drug trafficking that contribute to substance use (Garcia Aurrecoechea et al.,
2016). Mexican educational authorities recommend the implementation of evidence-based
prevention programs to reduce risks facing students due to violence, threats, extortion, guns,
and substance use around schools (SEP, 2012a). However, most students in Mexico do

not have access to these programs (Castro et al., 2015; CONADIC, 2008; Secretaria de
Salud, n.d.; Vargas Contreras et al., 2016), particularly in northern Mexico (CONADIC,
2003; Villatoro Velazquez et al., 2016). Moreover, to date the substance use prevention
programs for youth that have sometimes been implemented in northern Mexico, such as
Chimalli-Integral Family Development, Centers of Youth Integration (C1J), and Ambar
Interactive Centers, lack evidence of efficacy (Castro et al., 2015; CIJ, 2019; CONADIC,
2003; CONEVAL, 2013, 2015; SEP, 2012b). Efforts to culturally adapt, implement, and
evaluate evidence-based prevention programs in Mexico, employing efficacious programs
from elsewhere, are one way to address this unmet need. The culturally adapted version of
the keepin’ it REAL curriculum for Mexico is a program proven effective in many settings
that has now been adapted to the contexts surrounding substance use among Mexican youth
(Marsiglia et al., 2019).

Subst Use Misuse. Author manuscript; available in PMC 2022 September 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Kulis et al.

Page 3

Keepin’ it REAL/Mantente REAL

Methods

Mantente REAL is the Spanish language version of keepin’ it REAL (kiREAL), a
manualized universal prevention intervention that was originally developed and tested in the
US with a predominantly Latino youth sample (Marsiglia & Hecht, 2005). The curriculum
integrates ecological risk and resiliency theory, communication competence theory, and
narrative theory to teach skills for resisting risky behaviors (Gosin et al., 2003). The program
aims to delay or reduce substance use among early adolescents by increasing their use

of culturally congruent drug resistance skills and by promoting non-permissive substance
use norms and attitudes. The REAL acronym—Refuse, Explain, Avoid, Leave—represents
the drug resistance strategies most often used by youth who do not use substances: refuse
substance offers with a direct no, explain why you decline, avoid substance offer situations,
or leave them.

Randomized controlled trials demonstrate that A/REAL delays adolescent substance use
initiation (Hecht et al., 2003) and reduces substance use among those who have initiated

it (Kulis et al., 2007). Evidence of the effectiveness of A/REAL with Latino heritage

youth is considerable, including Mexican American youth in the US (Kulis et al., 2005)

and in Guatemala (Kulis et al., 2019), Uruguay (Marsiglia et al., 2018), and Guadalajara,
Mexico (Marsiglia et al., 2014, 2015). The current study tests a culturally adapted version
of KiREAL for Mexico that recognizes violence, intimidation and gender differences in how
these youth contend with substance use offers. The adaptation process included a feasibility
trial of the original A/REAL, translated into Mexican Spanish, in Mexico’s three largest
cities, a concurrent process evaluation, a year-long curriculum adaptation effort integrally
involving Mexican research partners, a pilot test of the initial adaptation with subsequent
refinements, and new curriculum videos produced in Mexican cities (see Marsiglia et al.,
2019 for details). This adapted version for Mexico, renamed Mantente REAL (MREAL),
has 12 weekly lessons that middle school teachers deliver in regular classes.

This study reports on the efficacy of MREAL in a northern Mexican border city, one
experiencing growing levels of drug-related violence and substance use. The study aims
were to implement the MREAL curriculum in middle schools and assess its efficacy

in a field trial with a cluster randomized design. The study hypothesized that the early
adolescents exposed to MREAL would report relatively less alcohol, tobacco, and other
drug use compared to a treatment-as-usual control group. A second aim was to test the

risk moderation hypothesis that the efficacy of MREAL would be greatest for students with
more prior engagement in risk behaviors like substance use, violence, and other anti-social
behaviors. Third, the study tested whether there were gender differences in efficacy.

The study was conducted in 2017-2018 in Nogales, Sonora through collaboration by
researchers from El Colegio de la Frontera Norte (COLEF) and Arizona State University
(ASU), and with the cooperation and support of system administrators, principals, and
teachers.
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Sample and participants

Figure 1 provides a CONSORT diagram describing the selection of schools and flow

of participants. Nogales public middle schools have three classifications: technical (7=

5), state (n=2), and national/general (r7=4). All four national/general middle schools
(secunaarias generales) were invited, and agreed, to participate in the study. The rationale
for selection was that these schools broadly represented the socioeconomic profile of
Nogales neighborhoods (low income), covered different geographical areas of the city, and
operated under the same administrative system. Using random numbers, two schools were
randomly assigned to receive MREAL and the other two served as a treatment-as-usual
control group. The student participants were in the first year of middle school (secundaria),
the equivalent of 71" grade in the US.

Curriculum training and delivery

Forty-seven classrooms participated in the study (26 MREAL and 21 controls). All 7th
grade classrooms in intervention schools received the MREAL curriculum. Classroom sizes
ranged from 20 to over 40 students. Assisted by COLEF researchers, a bilingual team

from ASU trained 17 teachers to deliver the MREAL curriculum with fidelity. The two-day
training allowed teachers to become familiar with the curriculum, understand the underlying
pedagogy, and practice each lesson interactively. Teachers began delivering the curriculum
in November 2017 and aimed to complete one lesson per week. Some lessons required
multiple days to give extra time for students in large classes to participate in the interactive
activities. With breaks for holidays, teachers completed delivery of MREAL by April 2018.
Observers from the research team rated each teacher’s degree of fidelity to two core lessons
that taught the REAL strategies, noting adherence to the curriculum (e.g. “How closely did
the teacher follow the instructions?”) and competence (e.g. “Was the teacher prepared?”).
Teachers in control schools continued with any regular instruction on alcohol and drug use
that was a normal part of the curriculum in health, civics or ethics classes.

Consents, survey administration, and data entry

School authorities informed parents in writing about the study goals and parents signed

an informed consent giving permission for their children to participate in data collection.
Students with parental consent in all four schools completed a pretest questionnaire

in October 2017 and a posttest seven months later, after intervention schools finished
delivery of the program. The Mexican research team administered the questionnaires
without teachers being present. Proctors informed students that their answers would remain
confidential, and students provided written assent to participate. The ethical research review
committees of both COLEF and ASU approved the data collection procedures.

The Mexican research team entered all questionnaire data and shared an individually de-
identified dataset with the ASU research team for analysis. Surveys were collected from
1,418 participants at pretest and 1,129 at posttest. After sorting on school and classroom
identifiers, we linked 80% of individual pretests to a corresponding posttest using a
combination of characteristics: gender, birthdate, birth order, and number of brothers and
of sisters.
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Measurements

Covariates

Recent substance use—Students responded to identically phrased questions at pretest
and posttest about their substance use in the last 30 days. They reported how many times
they had “drunk more than a sip of alcohol,” “smoked cigarettes or tobacco,” “smoked
marijuana,” “used other drugs like cocaine, heroin, methamphetamines, and piedra [crack],”
and “used inhalants” (Graham et al., 1984). Responses on a Likert scale were: never (0),
once (1), 2-3 times (2), 4-9 times (3), 10-19 times (4), 20-39 times (5), and 40 or more
times (6). Three additional items assessed the amounts of last 30-day use: number of alcohol
drinks, of tobacco cigarettes, and of marijuana “joints” (churros). Likert responses, scored
from O to 6, were: none, part of one, one whole, 2-3, 4-9, 10-19, and 20 or more.

Intervention condition—Students in schools that implemented MREAL were coded 1;
those in non-implementing schools were coded 0.

Risk behavior profile—To test the risk moderation hypothesis that students at higher
initial risk of substance use would show stronger desired intervention effects than those

at lower risk, we created a composite risk behavior profile by calculating the mean of 16
items (see the Appendix). They included a range of behaviors, such as lifetime substance
use (separate items for alcohol, cigarettes, marijuana, inhalants, other illicit drugs) (Graham
et al., 1984), engaging in criminal violence and bullying (Nadel et al., 1996), and other risk
behaviors like cheating on exams, doing dangerous things on a dare, and school suspension
(Achenbach, 2009). The composite risk profile also included multi-item scales: exposure to
substance offers and access to licit and illicit substances (Hecht et al., 2003); associations
with substance-using friends and peers (Hansen & Graham, 1991); antisocial peer influences
(Luengo et al., 1999); and permissive norms and attitudes toward substance use, such as
viewing it as harmless or beneficial (Hansen & Graham, 1991). Because the items had
different response categories and ranges, we standardized them with z-score transformations
before combining into a mean score.

All analyses of intervention effects controlled for a set of demographic and educational
variables, measured at pretest. These included the student’s gender (dichotomous, female =
0, male = 1), age (in years), household size (number of people now at home), and whether
the student lived with both parents (no = 0, yes = 1). Students reported length of residence
in Nogales, from less than a year (1) to all their life (6). Parental education was the highest
level attained by the student’s mother and/or father, from no education (1), to education
beyond high school (8). The student’s educational aspirations (expected terminal degree)
were measured on a Likert scale, from not completing middle school (1), to competing a
master’s degree or higher (6).

Plan of analyses

We first assessed the psychometric properties of the substance use outcomes, and tested
for baseline (pretest) differences between the intervention and control groups. To assess
the intervention effects, we tested a series of baseline adjusted linear regression models in
Mplus 7.0 (Muthén & Muthén, 2012), controlling for the outcome as measured at pretest,
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and including controls for baseline differences and the overall risk profile score. Additional
models tested the risk moderation hypothesis by adding the interaction between the risk
profile score and intervention condition. All models adjusted for the nesting of data at

the school level, specifying a unique school identifier in the Mplus “cluster” command

to provide unbiased individual level estimates. Because the distributions of the substance
use outcomes all had positive values for skewness (> 3.0), the models also employed a
maximum likelihood estimator (MLR) that is robust to non-normal distributions. Models
utilized full-information maximum likelihood (FIML) estimation to account for attrition to
the posttest (20%), which ensured that all cases with pretests contributed to the estimates of
intervention effects. We estimated models for the sample as a whole, for males and females
separately, and in a model testing whether the differences in intervention effects by gender
were statistically significant using gender moderation interactions.

Participant characteristics

Table 1 presents a demographic profile of the respondents, for the whole sample and
separately by intervention condition. To aid in interpreting some means in the table,

we describe key features of the distributions (data not presented in tables). The gender
composition was nearly balanced. Students were age typical for the start of 7th grade,

with 93% aged 11 or 12. Most students (73%) lived with both parents, in households that
averaged about four people. Most students resided in Nogales all their life (62%). The
educational level of the students’ parents varied, with almost a third (32%) having only a
middle school education or less, over a third (38%) starting or completing high school, and
30% attaining education beyond high school. The students’ educational aspirations were
high: 45% expected to earn a technical or bachelor’s degree, and 43% expected a masters’
degree or beyond. Low means for all substance use outcomes, close to the minimum (0)
indicating no use, reflect the low prevalence of last 30-day use of alcohol (14.6%), cigarettes
(4.8%), marijuana (1.9%), other illicit drugs (0.6%), and inhalants (11.5%).

Baseline differences and adjustments

Tests of baseline differences between the MREAL and control groups appear in the last
column of Table 1. It reports Chi-square tests for nominal variables and #tests of mean
differences for remaining variables. For variables measured on ordinal scales we also
conducted non-parametric tests (Mann-Whitney) to verify #test results. Although there were
no significant differences by gender, the MREAL group was less likely than the control
group to live with both parents, lived in smaller households, had parents with less education,
and had lived for less of their lives in Nogales. MREAL students were also slightly older
than controls, had lower educational aspirations, and higher risk behavior profile scores.
Together these covariates suggested there were common underlying differences between the
MREAL and control groups at pretest, with MREAL students more “at risk” for substance
use on multiple indicators. Accordingly, these covariates were included as controls in tests
of intervention effects. The MREAL group reported small but significantly higher means

on pretest measures of amounts of recent alcohol, cigarette and marijuana use, and higher
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frequency of cigarette use, but there were no significant differences in the frequency of use
of alcohol, marijuana, other illicit drugs, or inhalants.

Tests of intervention effects

Tables 2 and 3 report the intervention effects on recent substance use, as reported at posttest.
Four models are tested for each outcome: total sample, females only, males only, and a

test of significant gender differences. The first predictor (DV at T1) serves as a control for
use of the same substance at pretest, making the model a prediction of change from pretest
to posttest. The next predictors are demographic controls for baseline differences, the risk
behavior profile score, the intervention condition dummy variable, and the interaction term
for intervention condition by risk behavior profile. The fourth model adds two interaction
terms to test whether there are significant gender differences in the overall intervention
effect or in the risk moderated intervention effect.

There were significant overall intervention effects in the total sample (MREAL v. control)
for the frequency of alcohol (b = —0.037, p=0.031) and other illicit drug use (b = -0.024, p
= 0.002), indicating that MREAL students had smaller increases from pretest to posttest than
control students; these effects were largely attributable to males. Among males alone there
was a significant desired overall intervention effect on use of marijuana (both measures),
illicit drugs, and inhalants. Assessing the risk moderation hypothesis, results for the next
predictor indicate that desirable MREAL effects were stronger among students with higher
risk behavior scores at pretest for alcohol frequency (b = -0.383, p=0.001), alcohol
amounts (b = —0.467, p=0.006), and other illicit drug use (b = —-0.022, p=0.001). The
added gender interaction terms in the fourth model test for significant gender differences

in intervention effects overall, and in intervention effects moderated by the level of the

risk behavior profile score. Where there were significant gender differences, they pointed
consistently to stronger desired intervention effects among males. Overall effects of MREAL
were stronger for males than females on measures of marijuana frequency (b = —-0.089, p
=0.023) and amounts (b = -0.070, p= 0.008), and other illicit drug use (b = -0.029, p=
0.049). The risk moderated intervention effect was significantly stronger for males than for
females for alcohol frequency (b = —0.215, p=0.001) and amounts (b = —0.203, p=0.001),
marijuana frequency (b = —0.320, p=0.001) and use of inhalants (b = -0.037, p=0.031).

In a single instance, illicit drug use, the risk moderated intervention effect was significant for
both males and females in separate models, and not statistically distinguishable in the gender
interaction test (b = —-0.048, p=0.109).

Figure 2 depicts the nature of the risk moderated intervention effects, separately by gender,
for alcohol frequency. Among students with a low risk behavior score at pretest, their
predicted alcohol frequency at post-test did not differ notably for MREAL and control
students, both female and male. But among students at moderate and high levels of risk
(separated at one standard deviation intervals on the risk behavior profile measure), sharper
differences emerged between the MREAL and control groups. Predicted growth in alcohol
use increased at successively higher levels of the risk behavior score, but less steeply for
MREAL than for control students, and with a wider gap for males than for females.
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The demographic predictors showed isolated effects for age: older students reported more
growth in cigarette amounts (an effect driven by males), and older female students reported
more growth in marijuana use. Students residing longer in Nogales reported less growth in
alcohol amounts (males only) and cigarette frequency (females only), while also reporting
more growth in marijuana use amounts (mostly males) and other illicit drug use (females
only). Students in two-parent families reported larger increases in alcohol amounts but less
growth in marijuana use (both measures). Household size was a significant predictor in two
instances: those from larger households reported more marijuana use frequency (females
only) and inhalant use (males only). Students with more extensively educated parents
reported more growth in alcohol frequency (females only), but less growth in cigarette

use frequency and amounts, and increasing frequency of marijuana and other illicit drug
use. Among females, higher educational aspirations predicted greater use of alcohol (both
measures), and frequency of cigarette, illicit drug, and inhalants use. Among males, higher
educational aspirations predicted less frequent alcohol use. The overall risk behavior profile
score generally predicted more growth in all types of substance use.

In considering the efficacy results, it is important to note that, although effects sizes
(Cohen’s d) for the main effects of the intervention were small, less than 0.20, most were

in the typical range for school-based substance use prevention programs (Tanner-Smith et
al., 2018). Tables 2 and 3 involve multiple tests that are not adjusted for the possibility of
familywise error or a false discovery rate (FDR). Applying the Benjamini and Hochberg
(1995) adjustment for FDR, all of the estimates flagged at p < 0.05 would remain significant,
with one exception: the main intervention effect for alcohol frequency in the total sample
would miss the adjusted threshold for p by 0.019. There are substantive reasons and strong
rationales for examining all of the substance use outcomes (Gottfredson et al., 2015): the
intervention is designed specifically to prevent substance use, the most common types

of substance use for this age group were included, and the outcomes were modestly
inter-correlated. Most FDR corrections assume that the multiple tests are independent, and
recommended alternatives like composite measures (Schochet, 2009) pose other drawbacks,
such as ignoring differences across substances in the etiology of adolescent substance use
and in the effectiveness of universal prevention approaches.

Discussion

This article tested the efficacy of MREAL, a culturally adapted version of keepin’ it

REAL created for Mexico, among middle school students in Nogales, Mexico, and whether
program efficacy differed by individual risk level and gender. MREAL showed several
favorable signs of effectiveness in drug prevention. Students who participated in MREAL
reported relatively less frequent use of alcohol and illicit drugs other than marijuana,
compared to students in schools serving as a control group. These desirable effects were
especially strong among students who reported higher initial levels of involvement in risky
behaviors. There were both gender similarities and gender differences in the desirable
prevention program effects. Among students more at risk, both females and males receiving
the program reported relative reductions in the frequency of use of alcohol and illicit

drugs. However, for alcohol frequency the program effects were significant and in the same
direction for both genders but stronger for males than for females. Males alone reported
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desirable effects on marijuana and inhalants use, both overall and even more strongly when
they were initially more extensively engaged in risk behaviors.

The findings are consistent with evidence that youth are increasingly vulnerable to
marijuana and other illicit drug use in Mexican border states, including Sonora (INPRFM,
2017a). In this study, length of residence in Nogales was associated with increased risk

of marijuana use. The concentration of many of the prevention effects of MREAL among
middle school students already involved in risk behaviors, among those living longer in
Nogales, and among males especially, can be interpreted within the current social, political,
and economic context of Nogales. The city straddles a major international trucking route
and border crossing and is a transit area for illegal drug trafficking and associated violence.
It attracts migrants from throughout Mexico to work in low wage maguiladora jobs and
has significant daily bi-directional flows of migrants across the US border, documented
and undocumented. These macro-level factors exacerbate the substance use risks facing
youth in Nogales and highlight the need for efficacious prevention programs. Effective
prevention for youth already at relatively higher risk for substance use is important in
slowing the progression to more problematic substance use, during later adolescence and
early adulthood, which has lifelong and cumulative negative health effects.

The gendered patterns in the effectiveness of MREAL deserve further investigation. They
may reflect gender differences at an early developmental period in ready access to licit
versus illegal substances, with early and preadolescent males more exposed to the latter, as
well as different sources of substance offers for females and males, such as family versus
peers.

Another notable result was a non-finding: no significant effects of MREAL on tobacco
use. This might reflect overall declining tobacco use rates in Mexico nationally, and in
Sonora (INPRFM, 2017b). Results from the current study, however, confirmed that older
adolescents and those from lower socio-economic status families (as measured by parental
education), were more at risk of using tobacco.

The current study shines some light on other family factors. Students in two-parent families
reported larger increases in alcohol amounts but less growth in marijuana use. While
Mexican culture can be relatively permissive toward alcohol use by youth in family settings,
family tolerance of illegal drug use is low (INPRFM, 2017a). Students with more educated
parents reported significantly less of an increase in cigarette use, as well as in marijuana
and other illicit drug use frequency, which is consistent with prior research (Andrabi et al.,
2017).

Nonequivalence issues and adjustments

This small intervention trial encountered several unanticipated challenges in school selection
that might influence the tests of program efficacy, such as variations in risk behavior

profiles among the schools. We found that neighborhoods surrounding the selected schools
included a mix of residents that was more variable in socioeconomic status than expected.
This may be due to factors such as the lack of residential zoning regulations and urban
planning, and the hilly topography of the city. In our study, parental education was lower
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overall among the students in the intervention schools compared to the control schools.
Although we selected schools that operated under the same administrative system and

with similar aggregate family income profiles in the education system’s reports, students
reported unexpected differences in health risk behaviors across schools. Despite school-
level randomization, these differences were not distributed equally across the intervention
and control schools. Students in intervention schools had higher scores on our risk
behavior profile measure. Although the models testing efficacy made statistical adjustments
for individual risk behaviors, these may not have accounted for risk processes at the
neighborhood and community levels.

A key decision in the study was how to adjust for differences among students in prior

risk behaviors and associated vulnerability to substance use. This measure was crucial for
conducting the tests of the risk moderation hypothesis. We explored various composite
measures, such as counts of the number of past risk behaviors, dichotomous variables

such as any risk behavior, and measures restricted to past substance use alone. In the end,
we employed a multi-item measure that reflected a very broad range of risk behaviors,

not just substance use, and one that preserved variations in degree of involvement in the
risk behaviors. The prevalence of substance use was low, limiting the utility of a measure
confined to experiences with substances. Relatively few of the youth in this sample had
engaged in prior risk behaviors, and had done so usually in an infrequent manner. Our
chosen measure enhanced the chance of registering some type of risk behavior, while also
highlighting differences between the relatively few at high risk and those at very low or no
risk. Thus, the results of the tests of risk moderation effects tend to emphasize the desirable
program effects of MREAL on the minority of youth who, at this developmental stage,

are beginning to engage in risky behaviors. Although there was some substantive overlap
between the risk profile and post-test outcome measures (past versus recent substance use),
the association was modest (r=0.08 to r=0.24).

Study limitations

There are limitations to consider in this study. First, the results cannot be generalized to the
city of Nogales, to the state of Sonora, or other areas of Mexico. With only two schools in
each condition, randomization alone did not prevent a lack of baseline equivalence between
intervention and control group schools. The findings apply only to students attending school.
As the differences in the number of students completing pretests and posttests suggest,

some students left school during the trial. Schools face several issues associated with

high residential mobility in the area (returnees, internal and international migrants) that
affect school attendance, with variations across schools. For instance, approximately 18% of
students were born outside of Nogales, 10% were American citizens and 2% were citizens
of another country. Future studies need to follow-up with students who drop out of school

or move away. Although our statistical models included adjustments for attrition, there could
be unmeasured differences between those who stayed in their school and those who did not.
Because the intervention showed the strongest effects with students at higher risk, attrition
through the departure of at-risk students may actually have underestimated the program
effects. The concentration of many desirable intervention effects on students already at
relatively high risk of substance use might raise concerns that the results reflect regression to
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the mean, but any that might occur should apply equally to the MREAL and control groups.
There is also a dosage concern connected to high levels of absenteeism common in border
towns. We were unable to measure or control for individual student dosage to account for
student absences from particular MREAL lessons. Future studies in northern Mexico border
towns could benefit from a systematic integration of dosage into their models. Finally, as
part of the randomized controlled design, MREAL teachers received special attention from
the researchers through separate training and periodic contact with the research team to help
them with any implementation challenges. These somewhat intensive interactions may have
influenced their motivation and teaching effectiveness in ways that would not apply in a less
controlled setting.

The distinctive contextual characteristics of Nogales as a border town may have played

an important role in the results. The study lacked the contextual and migration-related
measures that might document distinctive characteristics of the students, their families,
schools, and neighborhoods that may shape responsiveness to the prevention program.
Future studies on the border may benefit from a more detailed sociodemographic analysis of
the school population and communities selected for sampling before conducting a stratified
randomization.

Finally, there were important gender differences in the degree of efficacy of the intervention
and its effects on different types of substance use. To ensure that both females and males
benefit equally from the prevention program, an extensive gendered exploration of measures
of substance use access, offers, and settings might be needed to understand the gender
differences in program effects.

Conclusion

The promising study results justify further research on MREAL for Mexico. Although a
larger scale trial is needed to verify findings, they suggest that students at highest risk
benefit the most from the MREAL intervention. For youth on the Mexico’s northern border,
the risks of using addictive substances can be reduced through participation in a culturally
adapted prevention intervention for middle schools. This study shows that children, parents,
teachers, and leaders of Mexican border cities need, respond to, and can successfully
implement evidence-based substance use prevention programs.

Funding

National Institute on Drug Abuse.

Appendix: Variables included in the risk profile measure (pretest, before

standardization)

Scale
M SD  Range, coding Items  Scalea

Lifetime substance use frequency
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Scale
M SD  Range, coding Items  Scalea

Alcohol 058 1.03 0-67
Cigarettes 017 068 0-6%
Marijuana 005 041 067
Other hard drugs 002 0.25 0-67
Inhalants 012 062 0-67
Violence and risk behaviors
Perpetrate criminal violence: attack another with knife, attack 0.09 041 0—4b 5 0.89
with pistol, threaten with knife, threaten with pistol, commit
robbery
Perpetrate bullying: hit, beat, push, hurt, or verbally abuse 0.62 0.90 0—4b 5 0.88
another
Cheat on school exams 020 0.62 0-4¢
Do something dangerous on a dare 0.47 0.92 0-4¢
Suspended from school 0.14 0.56 0-4¢
Substance use exposure
Access to substances: How easy to get alcohol, cigarettes, & 172 0.86 1—4d 3 0.87
marijuana
Substance offers: Frequency offered alcohol, cigarettes, 0.15 045 0-4¢ 4 0.83
marijuana, and other drugs in the past year Peer influence
Peer substance use: Proportion of school peers using alcohol, 137 1.15 0—5f 3 0.91
cigarettes, and marijuana
Friends’ substance use: Proportion of “best friends” using 0.46 0.78 0—5f 3 0.85
alcohol, cigarettes, and marijuana
Negative peer influence: would give in to peer pressure to 0.38 0.89 067 6 NA
smoke cigarettes, skip class, go out with friends instead of
studying for exams, drink alcohol at a party, vandalize a library
book, hang out with others who get in trouble (Yes/No)
Pro-drug attitudes
Positive substance use expectancies: substance use helps you 172 081 1—4/7 8 0.93
deal with problems, relax, be happy, be creative, be part of a
group, be less nervous, have fun at parties, know its effects

Response categories:

aNever/Once/Z—S times/4-9/10-19/20-39/40+ times.

bNever/Once/Twice/?, times/4+ times.

cNever/Once/2—3 times/4-9 times/10+ times.

dVery difficult/Somewhat difficult/Somewhat easy/Very easy.

ENever/Once/Z—S times/4-9 times/10+ times.

fNone/AImost none/Some/Half/Almost all/All.

gCount of number of items responding yes.

hStroneg disagree/Disagree/Agree/Strongly agree.
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Enrollment

Assessed for eligibility (n=12 middle schools (secundarias) in Nogales, Mexico)

Excluded (n=8 schools)
[1 Did not meet inclusion criteria:

> Secundarias técnicas (n=7 schools)

O Did not meet inclusion criteria: State
provided administration (n=1 school)

Randomized Secundarias Generales middle schools with administration provided by the national
government (n=4 schools; 1,555 Mexican 7" grade youth)

v

| |

Allocation J

Allocated to MR group
(n=2 schoals; n=849 youth)

Allocated to C group
{n=2 schools; n=7086 youth)

I Baseline - Wave 1 ]

Completed Wave 1 survey
(n=2 schools; n=735 youth)

0 Did not complete survey (n=114 youth)
o No consent / assent (n=55)
o Absent from school (n=59)

Completed Wave 1 survey
(n=2 schools; n=683 youth)

[1 Did not complete survey (n=23 youth)
o Noconsent/ assent (n=11)
o Absent from school (n=12)

[ Follow-Up - Wave 2 ]

Completed Wave 2 survey
(n=2 schools; n=566 youth)

[ Lost to follow-up (n=169 youth)
o No consent / assent (n=60)
o Absent from school (n=62)
o No longer enrolled (n=47)

Completed Wave 2 survey
(n=12 schools; n=563 youth)

[1 Lost to follow-up (n=120 youth)
o Noconsent / assent (n=63)
o Absent from school (n=41)
o Nolonger enrclled (n=16)

Analysis

Analyzed (n=735)

[ Excluded from analysis (n=0 youth)

Figurel.

Analyzed (n=683)

0 Excluded from analysis (n=0 youth)

Participants in the Mantente REAL efficacy trial in Nogales, Mexico.
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Figure2.
Posttest alcohol frequency by risk behavior score at pretest, intervention condition, and
gender*,
*Predicted last 30 day alcohol frequency at post-test; risk level at pretest provided at 1 SD
intervals.
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