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Abstract

Introduction: Adolescent electronic cigarette (e-cigarette) use is increasing worldwide, raising
concerns about its impact on youth development. Remote acculturation may influence the e-
cigarette use cognitions of youth in Mexico by influencing their media use, thereby contributing to
their e-cigarette use susceptibility. This study examined whether remote acculturation was
associated with youth internet use frequency, and whether youth internet use frequency, in turn,
was associated with youth e-cigarette use susceptibility. Because parenting behaviors can relate
with lower tobacco and media use (e.g., internet use), this study also examined the associations of
parental media restrictions and mother’s parenting practices with youth internet use frequency and
e-cigarette use susceptibility.
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Methods: Data came from a school-based survey with middle school students in Mexico who
had never tried e-cigarettes (AV=6004; 52.6% female; Mage=13.07 years). Students completed
measures of remote acculturation, parental media restrictions, mother’s parenting practices,
internet use, and e-cigarette use susceptibility.

Results: Structural equation analyses suggest that U.S. American cultural orientation may
increase youth e-cigarette use risk by way of higher youth internet use. Mexican cultural
orientation and parental media restrictions may reduce youth e-cigarette use risk by way of lower
youth internet use.

Conclusions: Preventive interventions to reduce Mexican youths’ intention to try e-cigarettes
could benefit from efforts to reduce youth internet use and from media literacy interventions that
inform parents and youth about the influence of internet use on youth e-cigarette use.

Keywords
Remote acculturation; youth e-cigarette use; media; internet; parenting; adolescents; Mexico

1. Introduction

Adolescent electronic cigarette (e-cigarette) use is increasing rapidly worldwide, raising
concerns about its impact on youth development (Mogel, Ramo, & Rubinstein, 2018). E-
cigarettes are advertised as less harmful than combustible cigarettes (Berg et al., 2015), but
they may lead to nicotine addiction (Case et al., 2018), combustible cigarette smoking
(Lozano, Arillo-Santillan, Barrientos-Gutierrez, Reynales Shigematsu, & Thrasher, 2019),
and impaired brain development (Vogel et al., 2018), disrupting healthy youth development.
An increased understanding of risk factors for e-cigarette use can inform interventions to
reduce adolescent e-cigarette use.

Globalization (i.e., the flow of people, goods, and ideas across cultures; Jensen & Arnett,
2012) may influence youth e-cigarette use through remote acculturation - a modern form of
non-immigrant, globalization-based acculturation that can occur across distance (Lorenzo-
Blanco, Arillo-Santillan, Unger, & Thrasher, 2019; Ferguson et al., 2018). U.S. media and
culture is widely disseminated to youth in Mexico through media channels (e.g., internet,
television, movies, social media), impacting Mexican youth’s tobacco use cognitions and
behaviors (Barrientos-Gutierrez et al., 2015; Lorenzo-Blanco et al., 2017; Stepler & Brown,
2013). Although e-cigarette importation, distribution, and advertising are prohibited in
Mexico (Articulo, 2018), the prevalence of middle school student e-cigarette trial (19%) and
use (12%) in Mexico (Barrientos-Gutierrez et al., 2019) is comparable to that of the U.S.
(13.5%; 10.5%), where e-cigarettes are legal and minimally regulated (Gentzke et al., 2019;
U.S. Department of Health and Human Services, 2016). Youth in Mexico may learn about e-
cigarettes from non-Mexican media sources, particularly online and social media platforms
that can violate e-cigarette marketing bans like those in Mexico (Drame et al., 2018).
Remote acculturation may influence youth internet use behaviors, thereby contributing to
youth e-cigarette use risk. Remote acculturation is associated with greater combustible
cigarette use risk among youth in Mexico (Lorenzo-Blanco et al., 2019). Much less is known
whether and how it influences e-cigarette use risk.
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This study investigates the association between remote acculturation and e-cigarette use
susceptibility among youth in Mexico and examines internet use frequency as a mediator.
Because parental media restrictions and mother’s parenting practices (i.e., demandingness
and responsiveness) are associated with youth media (Samaha & Hawi, 2017) and tobacco
use (Pefia et al., 2017), we also examine associations of parental media restrictions and
mother’s parenting practices with internet use frequency and e-cigarette use susceptibility
(Figure 1).

1.1. Remote Acculturation and Tobacco Use

Remote acculturation is a globalization-based acculturation that occurs across distance and
without direct contact between cultures (Ferguson & Bornstein, 2015). Evidence for remote
acculturation comes from research with adolescents in several countries. In Jamaica, one
third of adolescents identified with U.S. American culture (Ferguson & Bronstein, 2015).
These youth reported stronger preferences for U.S. entertainment than youth who identified
with Jamaican culture. In Thailand, 30% of adolescents felt attracted to U.S. culture, which
was associated with greater tobacco use risk (Goldberg & Baumgartner, 2002). Among
youth in Mexico (Thrasher et al., 2009) and Egypt (Islam et al., 2007), exposure to U.S./
Western media and preference for watching movies in English (Lorenzo-Blanco et al., 2017)
were associated with more positive smoking-related cognitions.

1.2. Remote Acculturation and Tobacco Use among Youth in Mexico

Similar to immigration-based acculturation, remote acculturation has been conceptualized as
a bi-dimensional process whereby youth can be oriented toward Mexican and/or U.S.
American culture (Lorenzo-Blanco et al., 2019). Among U.S. Hispanic adolescents, U.S.
American cultural orientation is associated with higher and Hispanic cultural orientation is
associated with lower cigarette smoking risk (Lorenzo-Blanco et al., 2015). Among
adolescents in Mexico, U.S. American cultural orientation is associated with higher and
Mexican cultural orientation is associated with lower cigarette smoking risk (Lorenzo-
Blanco et al., 2019). Because the correlates of youth e-cigarette use are similar to those of
combustible cigarettes, remote acculturation may influence youth e-cigarette use in Mexico
(Thrasher et al., 2016).

1.3. Media Use and Adolescent Tobacco Use

Media use might mediate the association between remote acculturation and youth e-cigarette
risk (Ferguson et al., 2018). Media communications (e.g., appealing images of e-cigarette
use on the internet) foster positive e-cigarette use expectations (Duke et al., 2014). Media
use and media exposure to tobacco products influence youth tobacco use in the U.S. (Nicole,
Snell, Morgan, & Andrew, 2017) and Mexico (Thrasher et al., 2016). In the U.S., e-cigarette
advertisements in media were associated with higher youth e-cigarette use and susceptibility
(Nicole et al., 2017). In Mexico, use of media technologies such as the internet were
associated with higher youth e-cigarette use, pointing to internet use as a determinant of
youth e-cigarette use in Mexico (Thrasher et al., 2016). Less is known how remote
acculturation and parenting behaviors influence youth internet use in Mexico.
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1.4. Parenting Behaviors, Adolescent Media and Tobacco Use

Parents influence adolescents’ media and tobacco use (Mejia et al., 2016). Parental media
restrictions (Valkenburg, Krcmar, Peeters, & Marseille, 1999) involve setting rules on the
type, duration, and timing of media content exposure. Parental media restrictions can lead to
lower tobacco, alcohol, and drug use (Mejia et al., 2016).

Parents also influence adolescents” media (Sargent et al., 2002) and tobacco use (Lorenzo-
Blanco, Bares, & Delva, 2011) through their parenting practices, such as parental
demandingness (i.e., monitoring of behavior) and responsiveness (i.e., emotional warmth
and connection). Parenting practices are associated with lower media access (Mejia et al.,
2016), more negative attitudes and lower susceptibility to cigarettes (Lorenzo-Blanco et al.,
2011), and less cigarette smoking (Pefia et al., 2017) among Latin American youth. This
study examines associations of mother’s parenting practices and parental media restrictions
with youth internet use frequency and e-cigarette use susceptibility in Mexico.

1.5. Current Study

Our conceptual model (Figure 1) leads from Mexican and U.S. American cultural orientation
and parental factors (media restrictions, mother’s parenting practices) to internet use, and
then to youth e-cigarette use susceptibility. Because mother’s parenting practices can
influence youth e-cigarette use cognitions directly, the model also leads directly from
mother’s parenting practices to e-cigarette use susceptibility. Also, because family affluence,
sensation seeking, age, and gender are associated with remote acculturation, media and
youth tobacco use (Lorenzo-Blanco et al., 2019; Thrasher et al., 2014;Wellman et al., 2016),
we included these as correlates in our conceptual model and controlled for their influence in
our analyses. We tested this model with survey data from adolescents in Mexico who had
never tried e-cigarettes. We conceptualized remote acculturation as a bi-dimensional process
consisting of U.S. American and Mexican cultural orientations (Lorenzo-Blanco et al.,
2019). We conceptualized youth media use in terms of internet use frequency (Barrientos-
Gutierrez et al., 2019). We assessed mother’s demandingness and responsiveness because
prior studies indicate that mothers’ parenting practices have a greater impact on youth
tobacco use compared to fathers’ behaviors (Pefia et al., 2017). We also investigated internet
use frequency as a mediator of the relationships from a) Mexican and U.S. American
cultural orientations to e-cigarette use susceptibility, and b) from parental media restrictions
and parenting practices (i.e., demandingness and responsiveness) to e-cigarette use
susceptibility. We propose the following hypotheses:

1. Higher U.S. American cultural orientation will be associated with higher internet
use frequency, and higher Mexican cultural orientation will be associated with
lower internet use frequency.

2. Higher parental media restrictions and higher parenting practices will be
associated with lower internet use frequency.

3. Higher internet use frequency will be associated with greater e-cigarette use
susceptibility, and higher parenting practices will be associated with lower e-
cigarette use susceptibility.
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4, Internet use frequency will mediate the associations of remote acculturation
(U.S. American and Mexican cultural orientations) and parenting behaviors
(media restrictions and parenting practices) with e-cigarette use susceptibility.

2. Methods

2.1. Sample and Procedure

Data came from a survey on remote acculturation, media, and tobacco use among middle-
school students enrolled in public schools in the three largest cities in Mexico (Mexico City,
Guadalajara, Monterrey; Thrasher et al., 2016). In October-November 2016, 8718 middle
school students in 57 schools completed a self-administered survey. Because of the cross-
sectional nature of the study and concerns regarding the temporal ordering of remote
acculturation, parenting, media and e-cigarette use, we excluded students who had tried e-
cigarettes, resulting in an analytic sample of 6004 never e-cigarette users. The analytic
sample was 52.6% female, and the mean age was 13.07 years (SD=0.48, range 12-13).

2.2. Measures

Measures were administered in Spanish, after using committee translation methods
(Harkness, 2003) from original English language questions. Translated items were further
pretested and adjusted by conducting cognitive interviews with adolescents in Mexico
(Willis, 2005).

2.2.1. Remote acculturation—was assessed with eight questions (Lorenzo-Blanco et
al., 2019) modeled after the short form of the Revised Acculturation Rating Scale for
Mexican Americans-11 (Cuellar, Arnold, & Maldonado, 1995), which measures orientations
towards both U.S. American and Mexican culture. Four items measured U.S. American
cultural orientation (e.g., | like watching movies, TV programs and series that are from the
United States; a=.63) and four items measured Mexican cultural orientation (e.g., I like
watching movies, TV programs and series that are from Mexico; | enjoy eating a=.62).
Response options ranged from 1 ( 7otally Disagree)to 5 ( Totally Agree).

2.2.2. Parental media restrictions—were assessed with three questions adapted from
the Kaiser Foundation Media and Health study (Rideout, Foehr, & Roberts, 2010). Students
reported whether their parents had any rules regarding students’ use of video games, TV,
and/or internet. Response options were 1 ( Yes) and 0 (Ao). Items were summed and higher
scores represent greater media access.

2.2.3. Mother’s parenting practices—were assessed with questions on maternal
responsiveness and demandingness from Jackson’s Authoritative Parenting Index (Jackson,
Henriksen, & Foshee, 1998). Three items assessed responsiveness (e.g., “She makes me feel
better when | am upset;” a.=.81) and three assessed demandingness (e.g, “She tells me what
time | have to be home;” a=.72). Response options ranged from 1 (7otally Disagree)to 5
(7otally Agree). We combined the items of the two parenting scales into one latent construct
of “Mother’s Parenting Practices” because of their conceptual overlap and high correlation
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(r=.561, p< .001); and created a composite score by using the mean of the six items (a=.82;
Sargent et al., 2006).

2.2.4. Internet use frequency—was assessed with five questions (Barrientos-Gutierrez
etal., 2019): 1. “How frequently do you seek information via the internet?,” 2. “How
frequently do you share music, video or audio files via the internet?,” 3. “In the past 30 days,
how frequently did you connect to social media such as Facebook, Snapchat, Twitter, or
Instagram?,” 4. “In the past 30 days, how frequently did you watch or download movies on
paid internet sites such as Netflix, iTunes, or Clarovideo?,” and 5. “In the past 30 days, how
frequently did you watch or download movies on free internet sites such as Vidocio,
Veocine, Divxonaline or YouTube?” Response options ranged from 0 (Mever)to 4 (Very
Frequently -At least Once a Day). Items were summed and higher scores represent more
frequent internet use (a.=.65).

2.2.5. E-cigarette use susceptibility—the absence of a firm commitment not to use
tobacco products, is a consistent predictor of tobacco use among non-using youth (Lozano et
al., 2019), and was assessed with one question: “Do you think you will use an e-cigarette in
the next twelve months?” Response options ranged from 1 (Definitely Not)to 4 (Definitely
Yes). As recommended by Pierce and colleagues (1996) and due to its skewed distribution,
we recoded this question to 0 (Definitely Not/Nonsusceptible) and 1 (Anything Else/
Susceptible).

2.2.6. Covariates.—Age ranged from 1 (12 years or less) to 6 (17 year or more).
Gender was coded as 1=female and 0=male.

Sensation seeking was assessed with the Brief Sensation Seeking Scale-4 (BSSS-4;
Stephenson, Hoyle, Palmgreen, & Slater, 2003) which has good measurement properties
among Mexican youth (Thrasher et al., 2009).

Family affluence was assessed with the Family Affluence Scale (Boyce, Torsheim, Currie,
& Zambon, 2006) which consists of four items: 1. How many cars or trucks does your
family own?, 2. Do you have your own room?, 3. In the past year, how often have you gone
on vacation with your family?, and 4. How many computers are in your home? Response
options for question 1 included 0 (None), 1 (One), and 2 (2 or more). Response options for
question 2 included 0 (NVo) and 1 ( Yes). Response options for questions 3 and 4 ranged from
0 (None) and 3 (3 or more). Responses were summed. Higher scores represent higher family
affluence.

Social network e-cigarette use was assessed by asking whether any of the students’ relatives
who lived at home used e-cigarettes (0=Ao or 1= Yes). Adolescents also reported how many
of their five best friends used e-cigarettes, with responses ranging from 0 (None)to 5 (5 out
of 5 friends). We recoded this question to 0 (Mone) and 1 (At least one friend) due to its
skewed distribution.

Lifetime cigarette smoking was assessed with one question: “Have you ever tried cigarette
smoking, even one or two puffs?” (0=No or 1= Yes). We controlled for student’s lifetime
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cigarette smoking because prior cigarette smoking increases adolescents’ risk for e-cigarette
use initiation (Barnett, Soule, Forrest, Porter, & Tomar, 2015).

2.7. Analytic Plan

We used Mplus Version 8.2 (Muthén & Muthén, 1998-2012). We estimated structural
equation models using weighted least squares estimation (WLSMV), which treats dependent
variables as categorical with the Mplus command categorical=X. It provides standardized
probit regression coefficients, which can be interpreted similarly to standardized beta
coefficients (Azen & Walker, 2011). WLSMV includes all available data and is superior to
other missing data techniques in terms of aspects of model estimation, bias, and efficiency,
and it is relatively equivalent to multiple imputation techniques (Asparouhov & Muthén,
2010).

To test hypotheses 1-4, we first estimated the measurement model for the latent variables to
ensure that the psychometric properties of the measures were adequate (Anderson &
Gerbing, 1988). Because using weighted least squares estimation to estimate the effect of
latent factors on dichotomous outcome variables often leads to model nonconvergence, we
used these latent factor scores as observed predictor variables in subsequent analyses (Ram
et al., 2005). We evaluated model fit using the comparative fit index (CF1=>.95), root mean
square error of approximation (RMSEA<.05; Kline, 2011), and chi-square test of model fit
(XZ >.05). We report but did not consider the p-value of the chi-square test because a large
sample size tends to inflate the chi-square value, making it difficult to achieve a non-
significant chi-square statistic (Little, Cunningham, Shahar, & Widaman, 2002).

To test hypothesis 5, we conducted mediation analyses with the Mplus command
(MODEL=INDIRECT) which calculates confidence intervals and assumes that mediation
occurs if the confidence interval does not include zero (Muthén & Muthén, 1998-2012).

2.8. Results

2.8.1. Descriptive Statistics—Table 1 displays descriptive statistics. Approximately
26% of youth reported that they would try an e-cigarette within the next 12 months, with
girls reporting greater e-cigarette susceptibility than boys (p<.001). Table 2 shows bivariate
correlations.

2.8.2. Structural Equation Modeling (SEM)—We estimated a measurement model
including all latent variables with more than two indicators (i.e., Mexican cultural
orientation, U.S. American cultural orientation, parental media restrictions, parenting
practices, and internet use frequency). We specified correlated error terms for items with
very similar wording (e.g., U.S. movies with Mexican movies; U.S. music with Mexican
music; Bollen, 2014). This measurement model produced good fit [XZ (188)=1590.296,
p<.001;, CFIF.950; RMSEA=.035, 90% C/(.034 -.037)].

We used path analyses to estimate our hypothesized model (Figure 1) employing the latent
factor scores derived from the measurement model. The structural path model provided
excellent fit [y 2 (6)=56.261, p<.001; CFI=.987; RMSEA=.038, 90% C/(.029 —.047)].
Covariates include age, gender, sensation seeking, and family affluence in the paths leading
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to internet use frequency; and lifetime cigarette smoking, peer-and family e-cigarette use in
the paths from mother’s parenting practices and internet use frequency to e-cigarette
susceptibility (Figure 1). Mexican cultural orientation (§=-.13, p<.001) and parental media
restrictions (p=-.12, p<.001) were associated with lower internet use frequency (Figure 2).
U.S. cultural orientation was associated with higher internet use frequency (p=.61, p<.001),
which, in turn, was associated with greater e-cigarette susceptibility (p=.12, p<.001).
Mother’s parenting practices were associated with lower e-cigarette susceptibility (p=-.07,
p<.05). The path model accounted for the following proportions of variance: internet use
frequency (46.5%, p<.001) and e-cigarette use susceptibility (15%; p<.001).

2.8.3. Mediation Analyses—We examined whether internet use frequency mediated
the associations from Mexican cultural orientation, U.S. cultural orientation, parental media
restrictions, and mother’s parenting practices to greater e-cigarette use susceptibility.
Internet use frequency mediated the associations from Mexican cultural orientation (B=-.02,
p<.001, 95% CI [-.021, -.010]), U.S. cultural orientation (p=.08, p<.001, 95% ClI

[.052, .098]), mother’s parenting practices (p=-.07, p<.05, 95% CI [-.005, .001]), and
parental media restrictions (B=-.02, p<.001, 95% CI [-.020, —.010]) to greater e-cigarette
use susceptibility.

2.9. Discussion

This study examined the frequency of youth internet use as a mechanism by which attitudes
about cultural products and notions related to nationalism may influence beliefs about e-
cigarettes among youth in Mexico. We examined the roles of parental media restrictions and
mother’s parenting practices on youth internet use frequency, and e-cigarette use
susceptibility. As hypothesized, higher U.S. American cultural orientation was associated
with higher internet use, which in turn was associated with greater e-cigarette use
susceptibility. Higher Mexican cultural orientation was associated with lower internet use,
which in turn was associated with lower e-cigarette use susceptibility. These findings extend
previous research (Lorenzo-Blanco et al., 2019) by identifying two mediated pathways by
which remote acculturation may influence youth tobacco use and e-cigarette use in
particular: the pathways from U.S. and Mexican cultural orientations to e-cigarette use
susceptibility by way of youth internet use.

Consistent with prior research (Mejia et al., 2016), higher parental media restrictions were
associated with lower youth internet use, and lower youth internet use was associated with
lower e-cigarette use susceptibility. These results may point to one area for interventions to
reduce youth e-cigarette use in Mexico—parenting interventions that encourage parental
media restrictions. Because it may be difficult for parents to restrict youth internet use
outside the home, interventions may also benefit from media literacy (Ferguson, Fiese,
Nelson, & Meeks Gardner, 2019) that informs parents and youth about how media
influences youth e-cigarette use, and that equip parents with skills to discuss internet use
with their children.

Contrary to our expectations and prior research (Mejia et al., 2016), mother’s parenting
practices were not associated with internet use. General parenting practices (e.g.,
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demandingness, responsiveness) may not suffice to prevent youth internet use; it may be
necessary for parents to limit youth internet use explicitly. As hypothesized, mother’s
parenting practices were associated with lower youth e-cigarette use, supporting prior
research on the role of parenting in youth tobacco use (Pefia et al., 2017). This study extends
this line of research to youth e-cigarette use in Mexico and may suggest that parenting
interventions to prevent youth e-cigarette use could promote maternal responsiveness and
demandingness.

4.1. Limitations

The cross-sectional design does not allow causal inferences. Some of the observed
associations might operate in the opposite direction or bidirectionally. However, our findings
are consistent with longitudinal studies (Lorenzo-Blanco et al., 2015; Mejia et al., 2016).
This study focused on general youth internet use but not specific media content. Future
studies could identify specific media content (e.g., Mexico vs. U.S. produced media content)
that influences e-cigarette susceptibility. This study focused on youth remote acculturation
but did not assess parents’ cultural orientations, which might influence parenting behaviors,
media and youth tobacco use (Ferguson et al., 2018). Our measure of remote acculturation
assessed cultural practices and national pride. Future studies could also investigate cultural
values and identities (Lorenzo-Blanco et al., 2015). Moreover, our measure of remote
acculturation asked youth to indicate whether they “like” U.S. American and Mexican
music, food, TV programs/movies. These questions do not capture actual exposure or
engagement with U.S. American or Mexican products. Similarly, asking youth about
whether they “like” being Mexican or would “like” to be from the U.S. does not capture
youths’ actual identity. Future studies could employ measures that capture youths’ actual
exposure to U.S. American and Mexican music, food, and TV programs/movies and
develop; and their actual national/ethnic identity. Our results might not generalize to rural
youth or youth who have used e-cigarettes in the past. Lastly, we treated family affluence,
sensation seeking, sex, and age as control variables and future studies could investigate the
moderating role of these variables in the associations of internet use to e-cigarette use
susceptibility.

4.2. Conclusion

This study provides important information about the role of remote acculturation, media,
and parenting behaviors on youth e-cigarette use susceptibility in Mexico. It extends
research on youth internet use, parenting behaviors, and combustible cigarette use to e-
cigarette use susceptibility. Information from this study can inform youth e-cigarette use
interventions in Mexico.

Acknowledgements

We thank all the schools and adolescents who participated in the study.

Role of Funding Source

Preparation of this manuscript was supported by the National Institute of Health/Fogarty International Center
(Grant # 3R01TW009274-04S1; Grant# R01 TW010652). Correspondence concerning this article should be
addressed to Elma I. Lorenzo-Blanco, Department of Human Development and Family Sciences, University of

Ad(dict Behav. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lorenzo-Blanco et al. Page 10

Texas at Austin, 108 E. Dean Keeton St, St. A2702, Austin, TX 78712, USA, email: elma@utexas.edu, phone:
512-471-3141, fax: 512-471-5630.

5. References

Anderson JC, & Gerbing DW (1988). Structural equation modeling in practice: A review and
recommended two-step approach. Psychological Bulletin, 103, 411-423.

Articulo 16, apartado V1. Ley General para el control del Tabaco. Diario Oficial de la Federacion.
30/04/2008. Mexico, DF: Congreso General; 2008 Available at: http://www.diputados.gob.mx/
LeyesBibilio/doc/LGCT.doc

Asparouhov T, & Muthén B (2010). Weighted least squares estimation with missing data. Mplus
Technical Appendix, 2010, 1-10.

Azen R, & Walker CM (2011). Categorical data analysis for the behavioral and social sciences. New
York, NY: Routledge Taylor and Francis Group.

Barnett TE, Soule EK, Forrest JR, Porter L, & Tomar SL (2015). Adolescent electronic cigarette use:
associations with conventional cigarette and hookah smoking. American Journal of Preventive
Medicine, 49, 199-206. doi:10.1016/j.amepre.2015.02.13 [PubMed: 25840880]

Barrientos-Gutierrez |, Kollath-Cattano C, Mejia R, Arillo-Santillan E, Hanewinkel R, Morgenstern M,
... Thrasher JF (2015). Comparison of tobacco and alcohol use in films produced in Europe, Latin
America, and the United States. BMC Public Health, 15, 1-7. doi: 10.1186/s12889-015-2378-x
[PubMed: 25563658]
Barrientos-Gutierrez I, Lozano P, Arillo-Santillan E, Morello P, Mejia R, & Thrasher JF (2019).
“Technophilia”: A new risk factor for electronic cigarette use among early adolescents? Addictive
Behaviors, 91, 193-200. doi:10.1016/j.addbeh.2018.09.004 [PubMed: 30224154]
Berg CJ, Stratton E, Schauer GL, Lewis M, Wang Y, Windle M, & Kegler M (2015). Perceived harm,
addictiveness, and social acceptability of tobacco products and marijuana among young adults:
marijuana, hookah, and electronic cigarettes win. Substance Use & Misuse, 50, 79-89. doi:
10.3109/10826084.2014.958857 [PubMed: 25268294]
Bollen KA (2014). Structural equations with latent variables. Chapel Hill, NC: John Wiley & Sons.
Boyce W, Torsheim T, Currie C, & Zambon A (2006). The family affluence scale as a measure of
national wealth: validation of an adolescent self-report measure. Social Indicators Research, 78,
473-487. doi: 10.1007/s11205-005-1607-6

Case KR, Mantey DS, Creamer MR, Harrell MB, Kelder SH, & Perry CL (2018). E-cigarette-specific
symptoms of nicotine dependence among Texas adolescents. Addictive Behaviors, 84, 57-61. doi:
10.1016/j.addbeh.2018.03.032 [PubMed: 29627634]

Cuellar I, Arnold B, & Maldonado R (1995). Acculturation rating scale for Mexican Americans-11: A
revision of the original ARSMA scale. Hispanic Journal of Behavioral Sciences, 17, 275-304. doi:
10.1177/07399863950173001

Drame S, Figueiredo VC, Osman A, Cranwell J, Srivastava A, Freeman B, Thrasher JF (2018). Report
from the expert group on tobacco advertising, promotion and sponsorship: Depiction of tobacco in
entertainment media. World Health Organization, Framework Convention on Tobacco Control,
Secretariat Geneva 2018

Duke JC, Lee YO, Kim AE, Watson KA, Arnold KY, Nonnemaker JM, & Porter L (2014). Exposure to
electronic cigarette television advertisements among youth and young adults. Pediatrics, 2014—
0269. doi: 10.1542/peds.2014-0269

Dunbar MS, Tucker JS, Ewing BA, Pedersen ER, Miles JN, Shih RA, & D’Amico EJ (2017).
Frequency of E-cigarette use, health status, and risk and protective health behaviors in adolescents.
Journal of Addiction Medicine, 11, 55-62. doi:10.1097/ADM.0000000000000272 [PubMed:
27898495]

Ferguson GM, & Bornstein MH (2015). Remote acculturation of early adolescents in Jamaica towards
European American culture: A replication and extension. International Journal of Intercultural
Relations, 45, 24-35. doi:10.1016/j.ijintrel.2014.12.007 [PubMed: 25709142]

Ad(dict Behav. Author manuscript; available in PMC 2022 February 01.


http://www.diputados.gob.mx/LeyesBibilio/doc/LGCT.doc
http://www.diputados.gob.mx/LeyesBibilio/doc/LGCT.doc

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lorenzo-Blanco et al.

Page 11

Ferguson GM, Fiese BH, Nelson MR, & Meeks Gardner JM (2019). Transdisciplinary team science
for global health: Case study of the JUS Media? Programme. American Psychologist. doi:
10.1037/amp0000383

Ferguson GM, Muzaffar H, Iturbide MI, Chu H, & Meeks Gardner J (2018). Feel American, watch
American, eat American? Remote acculturation, TV, and nutrition among adolescent-mother
dyads in Jamaica. Child Development, 89, 1360-1377. doi:10.1111/cdev.12808 [PubMed:
28440549]

Gentzke AS, Creamer M, Cullen KA, Ambrose BK, Willis G, Jamal A, & King BA (2019). Vital
signs: tobacco product use among middle and high school students—United States, 2011-2018.
Morbidity and Mortality Weekly Report, 68(6), 157-164. [PubMed: 30763302]

Goldberg ME, & Baumgartner H (2002). Cross-country attraction as a motivation for product
consumption. Journal of Business Research, 55, 901-906. doi: 10.1016/S0148-2963(01)00209-0

Harkness JA 2003 Questionnaire Translation In Cross-cultural survey research, eds. Harkness JA, Van
de Vijver FJR, and Mohler PP. Hoboken, NJ:Wiley.IBM

Islam SM, & Johnson CA (2007). Western media’s influence on Egyptian adolescents’ smoking
behavior: The mediating role of positive beliefs about smoking. Nicotine & Tobacco Research, 9,
57-64. doi: 10.1080/14622200601078343 [PubMed: 17365737]

Jackson C, Henriksen L, & Foshee VA (1998). The Authoritative Parenting Index: predicting health
risk behaviors among children and adolescents. Health Education & Behavior, 25, 319-337. doi:
10.1177/109019819802500307 [PubMed: 9615242]

Jensen LA, & Arnett JJ (2012). Going global: New pathways for adolescents and emerging adults in a
changing world. Journal of Social Issues, 68, 473-492. doi: 10.1111/j.1540-4560.2012.01759.x

Little TD, Cunningham WA, Shahar G, & Widaman KF (2002). To parcel or not to parcel: Exploring
the question, weighing the merits. Structural Equation Modeling, 9, 151-173. doi: 10.1207/
$15328007SEM0902_1

Lorenzo-Blanco El, Abad-Vivero EN, Barrientos-Gutierrez I, Arillo-Santillan E, Pérez Hérnandez R,
Unger JB, & Thrasher JF (2017). Movie language orientation, gender, movie smoking exposure,
and smoking susceptibility among youth in Mexico. Nicotine and Tobacco Research, 20, 1378-
1385. doi: 10.1093/ntr/ntx167

Lorenzo-Blanco El, Arillo-Santillan E, Unger JB, & Thrasher J (2019). Remote acculturation and
cigarette smoking susceptibility among youth in Mexico. Journal of Cross-Cultural Psychology,50,
63-79. doi: 10.1177/0022022118807578 [PubMed: 31223173]

Lorenzo-Blanco El, Bares C, & Delva J (2011). Correlates of Chilean adolescents’ negative attitudes
toward cigarettes: the role of gender, peer, parental, and environmental factors. Nicotine &
Tobacco Research, 14, 142-152. doi: 10.1093/ntr/ntr152 [PubMed: 22157230]

Lorenzo-Blanco El, Schwartz SJ, Unger JB, Zamboanga BL, Des Rosiers SE, Huang S, ... Baezconde-
Garbanati L (2015). Latino/a youth intentions to smoke cigarettes: Exploring the roles of culture
and gender. Journal of Latina/o Psychology, 3, 129-142. doi: 10.1037/1at0000034 [PubMed:
28042523]

Lozano P, Arillo-Santillan E, Barrientos-Gutierrez I, Reynales Shigematsu LM, & Thrasher JF (2019).
E-Cigarette Social Norms and Risk Perceptions Among Susceptible Adolescents in a Country That
Bans E-Cigarettes. Health Education & Behavior, 46, 275-285. doi: 10.1177/1090198118818239
[PubMed: 30606077]

Mejia R, Pérez A, Pefia L, Morello P, Kollath-Cattano C, Braun S, ... Sargent JD (2016). Parental
restriction of mature-rated media and its association with substance use among Argentinean
adolescents. Academic Pediatrics, 16, 282—289. doi:10.1016/j.acap.2015.11.004 [PubMed:
26615087]

Muthén LK, & Muthén BO (1998 —2012). Mplus user’s guide (7th ed.). Los Angeles, CA: Author.

Nicole E, Snell M, Morgan L, & Andrew J (2017). Does exposure and receptivity to E-cigarette
advertisements relate to E-cigarette and conventional cigarette use behaviors among youth?
Results from wave 1 of the population assessment of tobacco and health study. Journal of Applied
Research on Children: Informing Policy for Children at Risk, 8, 1-18.

Ad(dict Behav. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lorenzo-Blanco et al.

Page 12

Pefia L, Lorenzo-Blanco El, Perez A, Morello P, Arillo Santillan E, Kollath-Cattano C, ... Mejia R
(2017). Parental style and its association with substance use in Argentinean youth. Substance Use
& Misuse, 52, 518-526. doi: 10.1080/10826084.2016.1245337 [PubMed: 28010167]

Pierce JP, Choi WS, Gilpin EA, Farkas AJ, & Merritt RK (1996). Validation of susceptibility as a
predictor of which adolescents take up smoking in the United States. Health Psychology, 15, 355—
361. doi:10.1037/0278-6133.15.5.355 [PubMed: 8891714]

Ram N, Chow S-M, Bowles RP, Wang L, Grimm K, Fujita F, & Nesselroade JR (2005). Examining
interindividual differences in cyclicity of pleasant and unpleasant affects using spectral analysis
and item response modeling. Psychometrika, 70, 773-790. doi: 10.1007/s11336-001-1270-5

Rideout VJ, Foehr UG, & Roberts DF (2010). Generation M 2: Media in the Lives of 8-to 18-Year-
Olds. Henry J. Kaiser Family Foundation.

Samaha M, & Hawi NS (2017). Associations between screen media parenting practices and children’s
screen time in Lebanon. Telematics and Informatics, 34, 351-358. doi:10.1016/j.tele.2016.06.002

Sargent JD, Dalton MA, Beach ML, Mott LA, Tickle JJ, Ahrens MB, & Heatherton TF (2002).
Viewing tobacco use in movies: Does it shape attitudes that mediate adolescent smoking? 1.
American Journal of Preventive Medicine, 22, 137-145. doi: 10.1016/S0749-3797(01)00434-2
[PubMed: 11897456]

Dalton MA, Adachi-Mejia AM, Longacre MR, Titus-Ernstoff LT, Gibson JJ, Martin SK, ... & Beach
ML (2006). Parental rules and monitoring of children’s movie viewing associated with children’s
risk for smoking and drinking. Pediatrics, 118(5), 1932-1942. [PubMed: 17079564]

Stephenson MT, Hoyle RH, Palmgreen P, & Slater MD (2003). Brief measures of sensation seeking for
screening and large-scale surveys. Drug and Alcohol Dependence, 72, 279-286. doi: 10.1016/
j.drugalcdep.2003.08.003 [PubMed: 14643945]

Stepler R, & Brown A (2013). Statistical portrays of Hispanics in the U.S Washington, D.C.: Pew
Hispanic Center Retrieved July 24, 2019 from: http://www.pewhispanic.org/2016/04/19/statistical-
portrait-of-hispanics-in-the-united-states-about-the-data/

Thrasher JF, Sargent JD, Vargas R, Braun S, Barrientos-Gutierrez T, Sevigny EL, ... & Hardin J
(2014). Are movies with tobacco, alcohol, drugs, sex, and violence rated for youth? A comparison
of rating systems in Argentina, Brazil, Mexico, and the United States. International Journal of
Drug Policy, 25(2), 267-275. [PubMed: 24316001]

Thrasher JF, Abad-Vivero EN, Barrientos-Gutierrez |, Pérez-Hernandez R, Reynales-Shigematsu LM,
Mejia R, ... Sargent JD (2016). Prevalence and correlates of e-cigarette perceptions and trial
among early adolescents in Mexico. Journal of Adolescent Health, 58, 358-365. doi: 10.1016/
j.jadohealth.2015.11.008

Thrasher JF, Sargent JD, Huang L, Arillo-Santillan E, Dorantes-Alonso A, & Pérez-Hernandez R
(2009). Does film smoking promote youth smoking in middle-income countries?: A longitudinal
study among Mexican adolescents. Cancer Epidemiology and Prevention Biomarkers, 18, 3444—
3450. doi: 10.1158/1055-9965.EPI1-09-0883

Thrasher JF, Sargent JD, Vargas R, Braun S, Barrientos-Gutierrez T, Sevigny EL, ... Hardin J (2014).
Are movies with tobacco, alcohol, drugs, sex, and violence rated for youth? A comparison of
rating systems in Argentina, Brazil, Mexico, and the United States. International Journal of Drug
Policy, 25, 267-275. doi:10.1016/j.drugpo.2013.09.004 [PubMed: 24316001]

U.S. Department of Health and Human Services. E-Cigarette Use Among Youth and Young Adults
(2016). A Report of the Surgeon General. Atlanta, GA: U.S. Department of Health and Human
Services, Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health.

Valkenburg PM, Krcmar M, Peeters AL, & Marseille NM (1999). Developing a scale to assess three
styles of television mediation:“Instructive mediation,”“restrictive mediation,” and “social
coviewing”. Journal of Broadcasting & Electronic Media, 43, 52-66. doi:
10.1080/08838159909364474

Vogel EA, Ramo DE, & Rubinstein ML (2018). Prevalence and correlates of adolescents’e-cigarette
use frequency and dependence. Drug and Alcohol Dependence, 188, 109-112. doi: 10.1016/
j.drugalcdep.2018.03.051 [PubMed: 29763848]

Ad(dict Behav. Author manuscript; available in PMC 2022 February 01.


http://www.pewhispanic.org/2016/04/19/statistical-portrait-of-hispanics-in-the-united-states-about-the-data/
http://www.pewhispanic.org/2016/04/19/statistical-portrait-of-hispanics-in-the-united-states-about-the-data/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Lorenzo-Blanco et al. Page 13

Wellman RJ, Dugas EN, Dutczak H, O’Loughlin EK, Datta GD, Lauzon B, & O’Loughlin J (2016).
Predictors of the onset of cigarette smoking: a systematic review of longitudinal population-based
studies in youth. American Journal of Preventive Medicine, 51, 767-778. doi: 10.1016/
j.amepre.2016.04.003. [PubMed: 27180028]

Willis GB (2005). Cognitive Interviewing: A Tool for Improving Questionnaire Design. Thousand
Oaks, CA: Sage Publications.

Ad(dict Behav. Author manuscript; available in PMC 2022 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Lorenzo-Blanco et al.

Page 14

Highlights
. This study examined the impact of remote acculturation, media use, and

parenting behaviors on e-cigarette use susceptibility among youth in Mexico.

. Acculturation to U.S. culture was associated with higher and acculturation to
Mexican culture was associated with lower e-cigarette use risk by way of
youth media use.

. Parental media restrictions were associated with lower e-cigarette use risk by
way of youth media use.

. Parenting practices were associated with higher youth e-cigarette use risk but
not with youth media use.

. Preventive interventions to reduce youth e-cigarette use in Mexico could
target media use reduction and media literacy.
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Figure 1.
Conceptual Model.
Note. Age, sex, sensation seeking, and family affluences are conceptualized as control
variables in the paths leading to internet use frequency and e-cigarette use susceptibility.
Lifetime cigarette smoking, peer-and family e-cigarette use are conceptualized as control
variables in the paths leading from parenting and internet use frequency to e-cigarette use
susceptibility.
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Figure 2.
SEM results.

Note. Dashed lines indicate non-significant paths. Age, seX, sensation seeking, and family
affluences are conceptualized as control variables in the paths leading to internet use
frequency and e-cigarette use susceptibility. Lifetime cigarette smoking, peer-and family e-
cigarette use are conceptualized as control variables in the paths leading from parenting and
internet use frequency to e-cigarette use susceptibility.
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Table 1.

Descriptive Characteristics for Overall Sample, Girls, and Boys

Overall Sample Girls Boys
(N = 6004) (n=3158) (n = 2850)

Variables N(%) or M (SD) N(%)or M (SD) N(%) or M (SD)
Age 13.07  (.48) 13.05  (46)  13.09  (.49) *
Sensation Seeking 3.76 (.88) 3.71 (.87) 3.81 (.88) **
Family Affluence 6.00 (3.29) 5.95 (3.35) 6.05 (3.22)
Mexican Cultural Orientation 4.19 (.68) 4.20 (.66) 4.18 (.70) **
U.S. American Cultural Orientation  3.73 (.82) 3.77 (.81) 3.67 (.83) **
Parental Media Restrictions 1.40 (1.12) 1.46 (1.11) 133 (1.13) el
Mother’s Parenting Practices 4.16 (.78) 4.16 (.80) 417 (.76)
Internet Use Frequency 0.34 (0.48) 2.89 (.89) 2.73 (.93) **
E-Cigarette Susceptibility 1587  (26.4) 924 (29.3) 663 (23.3) el
Lifetime Cigarette Smoking 1288 (21.40) 675.00 (21.4) 613 (21.5)
Peer E-cigarette Use 1504 (24.10) 844.00 (26.9) 660 (23.5) *
Family E-cigarette Use 535 (8.9) 278.00 (8.8) 257 (9.0)

Note:

*
p <0.05.

-

p <0.01.

Categorical measures: E-Cigarette Susceptibility, Lifetime Cigarette Smoking, Peer E-cigarette Use, Family E-cigarette Use
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