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Abstract

initiation by 10" grade.

Background: Research suggests that an immigrant paradox exists where those who were not born in the United
States (1° generation) have significantly better health than those who were born in the US. (2" generation or
more). The aim of the current study was to examine the immigrant paradox with respect to tobacco-related
perceptions and parenting influences in smoking initiation among Latinx adolescents.

Methods: Data came from the 7" and 10" grade Healthy Passages™ assessments of Latinx participants in three U.
S. urban areas (N =1536) who were first (18%), second (60%), and third (22%) generation. In addition to
demographics, measures included perceived cigarette availability and peer smoking, intentions and willingness to
smoke, and general monitoring by parents. Parents reported on generational status and their own tobacco use. The
primary outcome was participant’s reported use of cigarettes.

Results: By 10" grade, 31% of Latinx youth had tried a cigarette, compared to 8% in 7" grade. After controlling for
age, gender, and socioeconomic status, regression analyses indicated that there were no significant differences
related to generational status in cigarette smoking initiation in either 7" or 10" grade. Youth tobacco-related
perceptions, general parental monitoring, and parental tobacco use predicted Latinx adolescent cigarette use

Conclusions: Latinx adolescents might not have deferential smoking rates based on generation status, suggesting
that the immigrant paradox concept may not hold for smoking initiation among Latinx adolescents. Rather, factors
influencing cigarette initiation generally in adolescents as a group appear to apply to Latinxs as well.

Keywords: Latinxs, Immigrant paradox, Generational status, Tobacco use, Adolescent

Background

Over 37 million adults in the U.S. are current smokers
[1] and most (80%) of these smokers began smoking cig-
arettes before the age of 17 [2]. Despite significant public
health efforts to reduce the prevalence of smoking in the
U.S., tobacco use continues to be the leading cause of
preventable death and is associated with numerous
negative health outcomes, including respiratory prob-
lems, lung cancer, and cardiovascular disease [3]. Na-
tional health data suggest that time of smoking initiation
varies by race/ethnicity [4], with Latinxs initiating much
earlier than (non-Latinx) Whites. With thousands of
youth beginning to smoke each day [2] and more male
Latinx youth initiating cigarette smoking before age 13
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years (13%) compared to their White (10%) and Black
(10.5%) peers [4], there is a need to understand factors
associated with smoking initiation during adolescence.
Such information may help with the development of
prevention efforts, especially those targeted at Latinx
youth.

Previous research has indicated that immigrants to the
U.S. and children of immigrants may be less likely to en-
gage in behaviors that are harmful to health and may
have a morbidity and mortality advantage compared to
those without a recent immigration history, regardless of
level of socioeconomic status or race/ethnicity [5]. This
finding has been reported for a variety of health risk be-
haviors, including substance use and sexual risk behav-
iors [6-8], and health conditions [9, 10], such as mental
health disorders and certain types of cancers and cancer
outcomes. This phenomenon of engaging less frequently
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in risk behaviors and having better overall health in the
current and recent immigrant generation is referred to
as the immigrant paradox [11, 12]. Moreover, for adults,
there is an overall mortality advantage, where 1°* and 2™¢
generation Latinxs have a longer life expectancy com-
pared to 3™ generation Latinxs, defined as those born in
the U.S. to parents born in the U.S. [13].

Despite studies documenting the immigrant paradox
for a broad range of health issues, we are aware of only
two studies that have examined the role of immigrant
generational status on smoking among Latinx youth.
Both studies used data from the National Longitudinal
Study of Adolescent Health (Add Health), a national,
longitudinal study following youth from 7™ grade into
young adulthood. One study found evidence to support
the paradox [14] after controlling for demographic co-
variates (age, gender, parental education, and household
composition), whereas the other found no significant dif-
ference by generational status after controlling for other
covariates, including parental control and parental
smoking [15]. Consequently, conclusions regarding the
existence of the paradox in relation to Latinx adolescent
smoking are unclear. Findings for Latinx adults have also
been mixed, with two studies reporting that 1** [16, 17]
and 2™ [18] generation Latinxs were less likely to be
smokers compared to 3™ generation and that 3™ gener-
ation have the highest overall tobacco use, but another
study reporting no difference by generational status [19].

Previous research has shown that initiation of tobacco
use among youth is associated with many sociodemo-
graphic factors and tobacco-related perceptions and atti-
tudes. The theory of planned behavior is a widely used
theoretical framework for understanding factors associ-
ated with smoking initiation among youth [20, 21] and
links behavior with intentions and perceptions about ex-
ternal influences [22]. Adolescent tobacco use initiation
has been shown to be strongly associated with availabil-
ity of cigarettes [23], peer smoking [24, 25], parent
smoking [26], parental monitoring [27], and intentions
and willingness to smoke [28—-30], with at least one pre-
vious study finding that intentions to smoke are associ-
ated with smoking among Latinx adolescents [30].
Further, having friends who smoke cigarettes [25] is as-
sociated with increased smoking intentions, willingness,
and future initiation. Being closely monitored by a par-
ent has also been found to be related to decreased smok-
ing willingness and initiation [24]. Few studies, however,
have examined the extent to which these influences are
significant for Latinx adolescents specifically, and we
know of none that considers immigrant generational sta-
tus together with tobacco-related perceptions (intentions
and willingness to smoke).

The current study updates previous work and exam-
ines tobacco use among Latinx adolescents beginning in
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middle school (7 grade). We also examine the immi-
grant paradox together with demographic and parent
and perceptual factors in cigarette smoking initiation.
We hypothesized that among Latinx adolescents, (1)
more recent immigrant generations (1°* vs. 3" and 2"
vs. 3") evidence lower prevalence of smoking initiation
by 7™ and 10™ grade and tobacco-related perceptions of
willingness and intent to use in 7™ grade compared to
10™ grade. Based on past findings, we further hypothe-
sized (2) that tobacco-related perceptions and parenting
influences in 7™ grade predict, beyond generational sta-
tus differences, smoking initiation by 10™ grade. Specif-
ically, we examined as predictors perceptions of tobacco
availability and peer smoking, future smoking intentions
and willingness to smoke, and parental tobacco use and
general monitoring.

Methods

Data came from the Healthy Passages™ study, a longi-
tudinal (2004-2011), multi-site cohort study of health
and health behaviors in youth in 5%, 7%, and 10"
grades [31, 32].

Participants

Fifth-grade students were recruited from public school
classrooms in three locations (Birmingham, Alabama;
Los Angeles, California; Houston, Texas) to participate
in the Healthy Passages™ study. Using a two-stage prob-
ability sampling procedure, participants were selected.
To ensure adequate sample sizes of students who identi-
fied as Black, Latinx, and White, schools within Bir-
mingham, Los Angeles, and Houston were randomly
selected with probabilities proportionate to a weighted
measure of the scarcity of a school’s students relative to
targets of these three racial/ethnic groups. Within these
selected schools, all 5™ grade students were invited to
participate [32]. Among the participants (and their par-
ents/caregivers) that granted permission to be contacted
and completed interviews in 5™ grade (N = 5147; 51% fe-
male; 35% Latinx), 4773 (93%) and 4521 (89%) com-
pleted follow-up assessments at the second (2 years
later) and third (3 years later) wave, corresponding to
when the participants generally were in 7™ and 10™
grade.

The analysis sample (n =1536) contained participants
who had reported no tobacco use at baseline (5™ grade),
identified as Hispanic/Latinx based on their parent’s re-
port, completed all three waves, and could be classified
as first- (18.4%), second- (59.9%), or third (21.7%) gener-
ation (see below for definition). The sample (51% fe-
male) had a mean age of 11.13 (SD = 0.58) at 5™ grade,
13.10 (SD=0.63) at 7™ grade, and 16.12 (SD = 0.64) at
10™ grade. Selected sample characteristics are shown in
Table 1 (see [32] for further details).
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Table 1 Sample characteristics (N = 1536)

N Wtd %

Female 774 50.5
Generational Status

1°" Generation 272 184

2" Generation 883 599

3'4 Generation 381 217
Parental level of education

Some HS or less 631 449

HS diploma/GED 360 236

Some college/2 year degree 351 218

4 year degree or higher 186 9.8
Parent household composition

Single parent household 532 332

Two- parent household 1002 66.8

Wtd Weighted, % is calculated with weights to reflect sampling, HS High
School, GED General Equivalence Diploma

Procedure

Following standard procedures approved by the Institu-
tional Review Boards at all study sites, two trained inter-
viewers completed the Healthy Passages™ assessment
protocol with the adolescent and one parent/caregiver at
their home or another agreed upon location at each as-
sessment. Written informed consent was provided by the
parent, and the adolescent provided written assent. The
interviews were conducted using both computer-assisted
personal and self-interview procedures with the adoles-
cent and parent separated in private spaces [31]. A Span-
ish version could be chosen by either at each assessment,
except for youth at 10th grade (applied partly or fully at
5th grade: 8% of youth, 23% of parents; 7th grade: 4% of
youth, 30% of parents; 10th grade: 30% of parents).
Third-generation adolescent participants were the largest
group to complete the interview mainly or entirely in Eng-
lish (98%), followed by second- (81%), and first- (50%)
generation.

Measures

The outcome of focus was cigarette smoking initiation,
measured at 7" and 10™ grade with the question, “Have
you ever tried cigarette smoking, even one or two puffs?”
(0=n0; 1 = yes).

Generational Status. During enrollment in the study,
each parent was asked whether they had been born in-
side or outside the U.S. Parents were also asked whether
their child was born inside or outside the U.S. Based on
a classification scheme described by Coll and Marks
[11], the child was classified as one of the following: 1)
first-generation, if both the participant (child) and the
parent were born outside the U.S; 2) second-generation,
if the participant (child) was born in the U.S. but the
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parent was born outside the U.S; and 3) third-genera-
tion, if both the participant (child) and the parent were
born inside the U.S.

Perceived peer smoking was measured in 7t grade
with one question, “How many of your closest friends do
you think have smoked cigarettes?” (1 = none, 3 = many).
This was dichotomized into 0 =no peer use or 1= peer
use.

Perceived cigarette availability was assessed in 7™
grade with one question, “Has anyone ever offered you a
cigarette?” (0 = no or 1 = yes).

Intentions to smoke were measured in 7™ grade with
one question, “Do you think you will smoke cigarettes at
any time during the next year?” with responses ranging
from 0 = no, 1 = maybe, or 2 = yes. This was recoded into
a dichotomized variable with 0 = no and 1 = maybe/yes.

Willingness to smoke was measured in 7™ grade with
one question, “If one of your closest friends offered you
a cigarette, would you smoke it?” with responses ranging
from 0 = no, 1 = maybe, or 2 = yes. This was recoded into
a dichotomized variable with 0 = no and 1 = maybe/yes.

Monitoring was measured in 7™ grade using five ques-
tions from a previous study [31] in which the adolescent
was asked to indicate on a four-point scale (1 =do not
know much, 4 = know a lot) how much his or her parent
knew generally about what he or she did with free time
(e.g., “How much do your parents know about where you
are most afternoons after school?”) and who his or her
friends were (e.g, “How much do your parents know
about who your friends really are?”). The five items were
summed with scores ranging from 5 to 20 (a =.80).

Parent tobacco use was measured in 7™ grade with
two questions posed to the parent, “During the past 12
months, how many cigarettes did you smoke per day?”
(0 = none; 7=more than 30 per day) and, “During the
past 12 months, did you use chewing tobacco, snuff, or
dip, or smoke cigars or a pipe? (1 = Yes; 2 = No”). These
were combined to create a dichotomized variable, where
“None” (0) or “No” (2) on both questions was recoded as
a “No” (0) and all other response combinations were
coded as “Yes” (1).

Control Variables. Several covariates were included in
the analysis including age, gender (male/female), highest
level of education in household, and household compos-
ition. Highest level of education reported for either par-
ent was classified into four categories ranging from less
than high school graduation (1) to completion of a
four-year college degree or higher (4). Household com-
position was coded based on parent report as either
“two-parent” household or “other” (i.e., “single” parent).

Data analysis
All analyses were conducted with design weights to ac-
count for differential probabilities of selection of
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students according to their school and a cluster variable
to account for clustering of students within schools
using IBM SPSS Statistics™ Complex Sampling module.
Weighting also accounted for non-participation (by
school, race/ethnicity, gender, and combinations thereof)
initially, dropout, and differences between the retained
sample (10" grade) and the original sample (5™ grade),
producing unbiased estimates among respondents if the
characteristics used in the weights account for all nonre-
sponse bias. Sensitivity analyses indicated that partici-
pants who completed all three waves (analytic sample)
did not differ on any of the demographic or
tobacco-related factors from participants who did not
complete the second or third (final) wave except on
highest level of education in household and household
composition. For highest level of education in house-
hold, participants who did not complete all waves were
more likely to have some high school education or less
(49.7%) and not be from a two-parent household (48.3%)
versus those who completed all waves (40.4 and 56.7%,
respectively; p’s <.05). Two variables had missing data
present [education (0.5%) and cigarette smoking initi-
ation (8.1%)]; therefore, participants with missing data
on these variables were excluded from the analysis. Ana-
lyses indicated they did not significantly differ from the
analysis sample on any demographic variables. To fur-
ther test the potential role of missing data, the multiple
imputation method was used to estimate these missing
values. This approach produced substantively identical
results (available upon request).

Descriptive statistics and tests for group differences in
tobacco use initiation, tobacco-related perceptions, and
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parental influences by generational status were con-
ducted first using one-way ANOVA and chi-square tests.
Logistic regression analyses followed to examine associa-
tions between tobacco-related perceptions and parental
influences with tobacco use initiation in 7™ grade and to
predict initiation in 10™ grade, starting with generational
status (Model 1) and then adding in turn,
tobacco-related perceptions (Model 2) and then parental
tobacco use and general monitoring (Model 3). All
models controlled for the covariates of age, gender, and
household education and composition. Two-way interac-
tions between generational status and other predictors
(e.g., monitoring, perceived peer smoking) were tested in
the model; interaction results are not presented as none
were significant.

Results

Descriptive statistics are presented in Table 1. As shown
in Fig. 1, approximately 8% of the overall sample of
Latinx adolescents reported having tried cigarette smok-
ing by 7™ and 31% by 10™ grade. For smoking-related
perceptions reported in the 7™ grade, 34% reported that
they believed their friends smoked cigarettes, 16% re-
ported having been offered a cigarette, 9% reported that
they had future intentions to smoke and 8% that they
would be willing to smoke in the future if offered ciga-
rettes (Table 2). Seventeen percent of parents reported
using tobacco.

Generational status
Results (Tables 2 & 3) indicated that there were no sig-
nificant differences in cigarette smoking initiation

35
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Fig. 1 Prevalence of cigarette smoking initiation in 7th and 10th grade by immigration generation status

2nd 3rd
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Table 2 Tobacco-related variables by generational status (N = 1536)

Overall 1°" Generation 2" Generation 3'4 Generation

N Wtd % Wtd % wtd. % Wtd. % X
Total 1536 - 184 599 21.7
7™ grade Cigarette Smoking Initiation 118 8.1 9.7 8.2 6.4 234
10" grade Cigarette Smoking Initiation 430 312 287 315 322 092
Perceived Cigarette Availability 243 16.1 18.1 155 16.3 1.14
Perceived Peer Smoking 513 338 289 341 374 495
Intentions to Smoke 134 87 7.7 9.1 84 0.58
Willingness to Smoke 123 84 74 83 9.5 093
Parent Tobacco Use 256 16.8 13.9° 158° 222¢ 9.15

M (SE) F
Monitoring 16.81 (0.11) 16.87(0.14)° 16.68(0.13)° 17.12(0.17)° 2.38

Wtd Weighted, % is calculated with weights to reflect sampling, HS High School

ab<pifferent superscripts within generational status subgroups for row variable indicates statistically significant difference as per x2 or F tests. Boldface indicates

statistical significance (p <.05)

among Latinx youth of varying generational status in 7"
(x* [2, N=1536] = 2.34, p =.39) or 10™ grade (* [2, N=
1536] =0.92, p =.73). There were no significant differ-
ences among generational status groups in
tobacco-related perceptions or general parental monitor-
ing or tobacco use (p’s > .05).

Adolescent tobacco-related perceptions

As shown in Table 3, Model 2 for cigarette smoking,
Latinx adolescents who reported cigarette availability in
the 7™ grade were at least twice as likely to report initi-
ating cigarette smoking in both the 7™ and 10™ grades
compared to those who did not report being offered
cigarettes (p=.004, p=.001, respectively). Believing
that friends smoked cigarettes was associated with a
higher likelihood of having initiated cigarette smoking
by 7™ grade (p <.001), and was predictive of cigarette
smoking initiation by 10™ grade (p =.001). Both inten-
tions to smoke in the next year and willingness to
smoke if offered cigarettes were associated with a
higher likelihood of initiating smoking by 7™ grade (p’s
<.05), and Latinx adolescents reporting intentions and
willingness were twice as likely to smoke by 10™ grade
(p <.001 and p = .012, respectively).

Parental influences

As shown in Table 3, Model 3, when added to the re-
gressions predicting tobacco use in 7™ and 10™ grade,
having increased general parental monitoring was associ-
ated with a decreased odds of cigarette smoking initi-
ation in 7™ grade (p=.001) and predicted a lower
likelihood of trying cigarettes in the 10™ grade (p <.001).
Finally, parental tobacco use was predictive of cigarette
smoking in the 10th grade (p =.021), but was not associ-
ated with cigarette smoking in the 7™ grade (p =.208).
Perceptual variables generally remained significant

predictors of tobacco use when parental variables were
added to the regression model.

Demographic influences

Increased age was associated with an increased odds
of cigarette smoking initiation in 10™ grade (p =.005)
but was not associated with cigarette smoking in the
7™ grade (p=.544). Gender, level of education, and
household composition were not significantly associ-
ated with cigarette smoking in the 7™ or 10™ grades
(p’s > .05).

Discussion

Cigarette smoking among Latinx adolescents increased
almost four-fold between 7th (ages 12-13) and 10th
(15-16) grade, from 8 to 31%. However, there is little
evidence for the immigrant paradox accounting for this
pattern, at least when based on the adolescents’ gener-
ational status. Smoking in Latinx youth in 10th grade
was predicted, as expected, by tobacco-related cognitive
processes present in 7th grade pertaining to peer
norms, cigarette availability, and intentions and willing-
ness to try cigarettes, as well as by a parent who uses
tobacco and provides less general monitoring.

Our finding that there were not significant differences
between Latinx adolescents of varying generational sta-
tus for smoking initiation is consistent with one previous
study that controlled for demographic, behavioral, and
parental factors [15], but is in contrast with the second
study that found that 3" generation adolescents were
more likely to smoke cigarettes compared to 2" and 1%
generation [14]. Our findings may have differed as our
study was conducted in three specific metropolitan areas
in the U.S, while previous work used national data from
Add Health. Although not previously examined, we also
found that there were no differences in tobacco-related
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Table 3 Logistic Regression Model for Tobacco Use Initiation by 7th and 10th Grade
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Cigarette Smoking

7" Grade 10™ Grade
OR (95% Cl) Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Generational Status
1°" generation Ref. Ref. Ref. Ref. Ref. Ref.
ond generation 0.93 (048, 1.78) 0.73 (0.32, 069 (030, 1.57) 129 (0.85,1.95) 1.18 (0.77,1.81) 1.15(0.75, 1.77)
1.64)
31 generation 0.70 (0.36, 1.34) 048 (0.21, 046 (0.20, 1.03) 126 (0.77,2.07) 121 (0.72,204) 1.17(0.70, 1.97)
1.07)
Age 1.80 (1.25, 1.12 (0.81, 1.11(0.79,155) 161 (1.37,190) 1.29 (1.09, 1.28 (1.08,
2.59) 1.55) 1.52) 1.52)
Female (referent: male) 0.79 (0.51, 1.24)  0.71 (044, 0.78 (049, 1.24) 098 (0.74,131) 098 (0.70, 1.36)  1.03 (0.74, 1.45)
1.13)
Parental level of education
Some HS or less Ref. Ref. Ref. Ref. Ref. Ref.
HS diploma/GED 149 (0.72,3.07) 1.21 (0.55, 1.15 (0,52, 2.55) 130 (0.84,2.02) 1.25(0.80, 1.94) 1.24(0.79, 1.93)
2.68)
Some college 1.27 (059, 2.71) 092 (0.36, 091 (0.36,235) 1.29 (0.84,198) 1.15(0.74,1.81) 1.12(0.70, 1.78)
2.36)
4 year degree or higher 163 (0.73,3.64) 1.37 (0.55, 1.23(049,3.04) 1.39(095,202) 1.26(0.86,1.87) 1.18(0.79, 1.76)
341)
Single parent household (referent: two- 1.66 (1.13, 1.18 (0.75, 1.18 (0.75,1.85) 1.30 (1.01, 1.12 (85, 1.49) 1.08 (0.82, 1.42)
parent) 2.42) 1.85) 1.68)
Perceptions /Attitudes
Cigarette availability 2.36 (1.34, 4.13) 2.21 (1.25, 2.00 (1.40, 1.91 (1.33,
3.90) 2.87) 2.74)
Peer smoking 3.05 (1.88, 4.94) 3.08 (1.89, 1.74 (1.26, 1.72 (1.25,
5.04) 2.40) 2.37)
Future smoking intentions 3.72 (2.23, 6.21) 3.62 (2.18, 2.62 (1.70, 2.53 (1.67,
6.00) 4.04) 3.83)
Smoking willingness 4.25 (2.64, 6.83) 3.54 (2.14, 2.25 (1.33, 1.92 (1.16,
5.86) 3.80) 3.18)
Family Influences
Monitoring 0.90 (0.84, 0.92 (0.88,
0.96) 0.96)
Parental Tobacco Use 144 (0.81, 2.55) 1.59 (1.08,
2.34)

All models controlled for: gender, child age in years at 7" grade, parent household composition, and parent education. OR odds ratio, C! confidence interval.
Model 1: Generation status and covariates only; Model 2: Tobacco use attitudes and perceptions added; Model 3: Parental influences added

Boldface indicates statistical significance (p <.05)

perceptions (intentions and willingness) due to gener-
ational status. The association between these tobacco-re-
lated cognitive processes reported in middle school (7
grade) and smoking initiation in high school (10™ grade)
supports previous findings that youth who report inten-
tions and willingness to smoke in the future are more
likely to initiate smoking [27, 28]. Finally, results indi-
cating that perceptions about cigarette availability,
peer and parental smoking, and parental general mon-
itoring predicted smoking initiation also supported
previous findings among Black, Latinx, and White
adolescents [29, 30].

Several limitations in this research should be noted.
The longitudinal cohort design hinders causal inferences
based on these findings. As noted previously, this study
was conducted in three specific metropolitan areas in
the U.S, and caution should be exercised in generalizing
to other populations. Further, Latinx youth in this study
predominantly have Mexican and Central America heri-
tage, also raising caution about generalizing to Latinx
groups with other origins. Immigration status was only
recorded for one parent. Further, generational status is
often used as a proxy for acculturation which may have
limitations. Acculturation is a complex psychological
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and sociological process that has multiple dimensions
and may be better assessed with both psychometric mea-
sures and specific age of migration for youth and both
parents. Tobacco use and all covariates, except gener-
ational status, were measured by youth self-report.

Despite these limitations, this is one of the first studies
to examine longitudinally how generational status mea-
sured in middle school is associated with tobacco use in
high school. It is the first study we know of to examine
generational status together with sociodemographic and
tobacco-related perceptions and attitudes. The current
study differs from previously published work by examin-
ing both smoking-related future intentions and willing-
ness to smoke and actual initiation of smoking among
Latinx adolescents from primary school (5™ grade) to
middle school (7" grade). Our results add to previous
findings suggesting that the immigrant paradox may not
apply specifically for cigarette smoking among Latinx
youth. Although findings from this study do not support
the concept of the immigrant paradox, results suggest
that believing that cigarettes were available and having
family or friends who smoked increased the likelihood
that Latinxs would try cigarette smoking by 10™ grade.
This has implications for smoking prevention efforts
with this population, where interventions should aim to
address these social and perceptual influences. The asso-
ciation with perceived cigarette availability may be due
to increased access to tobacco for school age youth, as
previous research has shown that tobacco retailers are
often clustered in higher concentrations near schools
[33]. Strong policies banning the sale of tobacco and en-
forcement of these policies for neighborhoods with
schools and large school-aged populations could protect
youth from tobacco products.

Conclusion

Finding no significant differences in tobacco initiation
and related perceptions due to generational status and
finding that predictors of tobacco initiation for Latinx
youth are highly similar to those demonstrated repeat-
edly in general samples of youth suggest that there is lit-
tle basis for substantially different prevention approa
ches. Therefore, current tobacco use prevention efforts
mainly implemented through public schools are likely to
be applicable to Latinx youth with varying personal and
family migration histories. Nonetheless, there may be
benefits to certain cultural adaptations of generally ap-
plicable prevention programs, such as those used for
HIV-prevention and alcohol abuse programs among
Latinxs [34, 35]. Our findings raise questions about the
immigrant paradox as it applies to tobacco use for
Latinx adolescents. It is hoped that these findings and
this line of research may help practitioners and

Page 7 of 8

researchers further determine effective components of
prevention and intervention efforts.

Abbreviations
Add Health: National Longitudinal Study of Adolescent Health; HIV: Human
immunodeficiency virus

Acknowledgments

The contributions made to this research by study participants, other Healthy
Passages investigators, field teams at each site, and the CDC Division of
Adolescent and School Health are gratefully acknowledged.

Funding

This work was supported by the Centers for Disease Control and Prevention
(Cooperative Agreements CCU409679, CCU609653, CCU915773,
U48DP000046, U48DP000057, U48DP000056, U19DP002663, U19DP002664,
and U19DP002665). The findings and conclusions in this report are those of
the authors and do not necessarily represent the official position of the
Centers for Disease Control and Prevention. The Centers for Disease Control
and Prevention contributed collaboratively with the research team to the
design of the study, however, they had no involvement in the collection,
analysis, and interpretation of data and in writing the manuscript. A
postdoctoral training grant T32 (HL0O07034) from the National Heart, Lung
and Blood Institute (NHLBI) supported Dr. Epperson. NHLBI had no
involvement in the study design, the collection, analysis, and interpretation
of data and in the writing of the manuscript.

Availability of data and materials

The data that support the findings of this study are available from the
Healthy Passages Project Committee but restrictions apply to the availability
of these data, which were used under license for the current study, and so
are not publicly available. Data are however available from the authors upon
reasonable request and with permission of the Healthy Passages Project
Committee.

Authors’ contributions

AEE analyzed data and co-drafted the initial manuscript. JLW supervised the
statistical analysis and co-drafted the initial manuscript. JLW, MNE, and MAS
made substantial contributions to the conception and design of the study
and acquisition of data. All authors have read the manuscript, have been in-
volved in revising it critically for important intellectual content, and have ap-
proved the final version.

Ethics approval and consent to participate

Written informed consent was provided by the parent, and the adolescent
provided written assent. All procedures were approved by the Institutional
Review Boards at all study sites.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests to disclose.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Stanford Prevention Research Center, Department of Medicine, Stanford
University, 1265 Welch Road, Suite 300, Palo Alto, CA 94305, USA.
“Psychological Sciences and Health Sciences Research Institute, University of
California, Merced, 5200 Lake Rd, Merced, CA 95340, USA. >RAND
Corporation, 1776 Main Street, Santa Monica, CA 90401, USA. *Division of
General Pediatrics, Boston Children’s Hospital, 300 Longwood Ave, Boston,
MA 02115, USA. 5Departmer\t of Pediatrics, Harvard Medical School, 25
Shattuck St, Boston, MA 02115, USA. ®Kaiser Permanente School of Medicine,
100 S. Los Robles Avenue, Pasadena, CA 91101, USA.



Epperson et al. BMC Pediatrics

(2018) 18:379

Received: 6 February 2018 Accepted: 22 November 2018
Published online: 30 November 2018

References

1.

20.

21.

22.

23.

24.

Jamal A, Phillips E, Gentzke AS, et al. Current cigarette smoking among
adults-United States, 2016. MMWR Morb Mortal Wkly Rep. 2018,67(2):53-9.
US. Surgeon General. Preventing tobacco use among youth and young
adults: a report of the surgeon general. Washington D.C:: U.S. Dept of
Health and Human Services; 2012.

US. Surgeon General. The Health Consequences of Smoking—50 Years of
Progress. Atlanta, GA: U.S. Department of Health and Human Services; 2014.
Kann L, McManus T, Harris WA, et al. Youth risk behavior Survelliance —
United States, 2017. MMWR Surveill Summ. 2018:67(8):1-114 Available from:
https.//www.cdc.gov/mmwr/volumes/67/ss/pdfs/ss6708a1-H.pdf.

Franzini L, Ribble JC, Keddie AM. Understanding the Hispanic paradox. Ethn
Dis. 2001;11:496-518.

Salas-Wright CP, Vaughn MG, Clark Goings TT, Cordova D, Schwartz SJ.
Substance use disorders among immigrants in the United States: a research
update. Addict Behav. 2018;76:169-73. https;//doi.org/10.1016/j.addbeh.
2017.08.014.

Bacio GA, Mays VM, Lau AS. Drinking initiation and problematic drinking
among Latino adolescents: explanations of the immigrant paradox. Psychol
Addict Behav. 2013:27:14-22.

Guarini TE, Marks AK, Patton F, Coll CG. The immigrant paradox in sexual
risk behavior among Latino adolescents: impact of immigrant generation
and gender. Appl Dev Sci. 2011;15:201-9.

Salas-Wright CP, Kagotho N, Vaughn MG. Mood, anxiety, and personality
disorders among first and second generation immigrants to the United
States. Psychiatry Res. 2014;220:1028-36.

Gomez SL, Quach T, Horn-Ross PL, et al. Hidden breast Cancer disparities in
Asian women: disaggregating incidence rates by ethnicity and migrant
status. Am J Public Health. 2010;100(Suppl 1):5125-31. https://doi.org/10.
2105/AJPH.2009.163931.

Coll CG, Marks AK. The immigrant paradox in children and adolescents: is
becoming American a developmental risk? Washington DC: American
Psychological Association; 2012.

Marks AK; Ejesi K, Coll CG. Understanding the U.S. immigrant paradox in
childhood and adolescence. Child Dev Perspect. 2014;8:59-64.

Shor E, Roelfs D, Vang ZM. The “Hispanic mortality paradox” revisited: meta-
analysis and meta-regression of life-course differentials in Latin American
and Caribbean immigrants’ mortality. Soc Sci Med. 2017;186:20-33.

Kopak HM. The relative importance of immigrant generation for Mexican
Americans’ alcohol and tobacco use from adolescence to early adulthood. J
Immigr Minor Health. 2013;15:569-76.

Bui HN. Racial and ethnic differences in the immigrant paradox in substance
use. J Immigr Minor Health. 2013;15:866-81.

Acevedo-Garcia D, Pan J, Jun H, Osypuk TL, Emmons KM. The effect of
immigrant generation on smoking. Soc Sci Med. 2005;61:1223-42.
Echeverria SE, Gundersen DA, Manderski MTB, Delnevo CD. Social norms
and its correlates as a pathway to smoking among young Latino adults. Soc
Sci Med. 2015;124:187-95.

Lariscy JT, Hummer RA, Rath JM, Villanti AC, Hayward MD, Vallone DM.
Race/ethnicity, nativity, and tobacco use among U.S. young adults:
results from a nationally representative survey. Nicotine Tob Res. 2013;
15(8):1417-26.

Fenelon A. Revisiting the Hispanic mortality advantage in the United States:
the role of smoking. Soc Sci Med. 2013;82:1-9.

Hill AJ, Boudreau F, Amyot E, Dery D, Godin G. Predicting the stages of
smoking acquisition according to the theory of planned behavior. J Adolesc
Health. 1997,21:107-15.

McMillan B, Conner M. Using the theory of planned behaviour to
understand alcohol and tobacco use in students. Psychol Health Med.
2003;8:317-28.

Ajzen |. The theory of planned behavior. Org Behav Hum Decis Process.
1991;50:179-211.

Stock ML, Gibbons FX, Gerrard M, et al. Racial identification, racial
composition, and substance use vulnerability among African American
adolescents and young adults. Health Psychol. 2013;32:237-47.

Gerrard M, Gibbons FX, Stock ML, Lune LS, Cleveland MJ. Images of smokers
and willingness to smoke among African American pre-adolescents: an

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

Page 8 of 8

application of the prototype/willingness model of adolescent health risk
behavior to smoking initiation. J Pediatr Psychol. 2005;30:305-18.

Olvera N, Poston WSC, Rodriguez A. Parental socialization of smoking
initiation in Latino youth. J Adolesc Health. 2006;39:758-60.

Chuang Y, Ennett ST, Bauman KE, Foshee VA. Neighborhood influences on
adolescent cigarette and alcohol use: mediating effects through parent and
peer behaviors. J Health Soc Behav. 2005;46:187-204.

Gibbons FX, Gerrard M, Blanton H, Russell DW. Reasoned action and social
reaction: willingness and intention as independent predictors of health risk.
J Pers Soc Psychol. 1998;74:1164-80.

Andrews JA, Hampson SE, Barckley M, Gerrard M, Gibbons FX. The effect of
early cognitions on cigarette and alcohol use during adolescence. Psychol
Addict Behav. 2008;22:96-106.

van den Eijnden RJ, Spijkerman R, Engels RC. Relative contribution of
smoker prototypes in predicting smoking among adolescents: a
comparison with factors from the theory of planned behavior. Eur
Addict Res. 2006;12:113-20.

Guilamo-Ramos V, Dittus P, Holloway |, Bouris A, Crossett L. An integrated
framework for the analysis of adolescent cigarette smoking in middle
school Latino youth. Youth Soc. 2011;43(1):193-224.

Windle M, Grunbaum JA, Elliott M, et al. Healthy passages: a multi-level,
multimethod longitudinal study of adolescent health. Am J Prev Med.
2004;27:164-72.

Schuster MA, Elliott MN, Kanouse D, et al. Racial and ethnic health
disparities among fifth graders in three cities. N Engl J Med. 2012;367:
735-45.

Henriksen L, Feighery EC, Schleicher NC, Cowling DW, Kline RS,
Fortmann SP. Is adolescent smoking related to the density and
proximity of tobacco outlets and retail cigarette advertising near
schools? Prev Med. 2008;47:210-4.

Davidson T, Lopez C, Danielson C, et al. Development and preliminary
evaluation of a behavioural HIV-prevention programme for teenage girls of
Latino descent in the USA. Cult Health Sex. 2014;16(5):533-46.

Field CA, Cabriales JA, Woolard RH, Tyroch AH, Caetano R, Castro Y. Cultural
adaptation of a brief motivational intervention for heavy drinking among
Hispanics in a medical setting. BMC Public Health. 2015;15:724.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.cdc.gov/mmwr/volumes/67/ss/pdfs/ss6708a1-H.pdf
https://doi.org/10.1016/j.addbeh.2017.08.014
https://doi.org/10.1016/j.addbeh.2017.08.014
https://doi.org/10.2105/AJPH.2009.163931
https://doi.org/10.2105/AJPH.2009.163931

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Procedure
	Measures
	Data analysis

	Results
	Generational status
	Adolescent tobacco-related perceptions
	Parental influences
	Demographic influences

	Discussion
	Conclusion
	Abbreviations
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

