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Abstract

Tobacco use is the leading cause of death in the United States and youth prevention is key

to reducing tobacco use. American Indian/Alaska Native (Al/AN) individuals have a higher
prevalence of tobacco use compared to other populations. This paper aims to evaluate the
prevalence of tobacco products among youth within the Cherokee Nation reservation. Data

from the 2019 Cherokee Nation Youth Risk Behavior Survey (YRBS) was used to analyze the
prevalence of tobacco use (cigarettes, smokeless tobacco, electronic cigarettes, cigars, and = 2
products) among students within Cherokee Nation. Weighted frequency and percentages were
obtained for variables and 95% confidence intervals were computed using Taylor linearization
variance estimators. Binary associations between variables were examined using the Rao-Scott
Chi-square test. There were 1,475 high students who participated in the 2019 Cherokee Nation
YRBS. Males were more likely to report the use of smokeless tobacco and =2 products than
females. Twelfth graders had a higher prevalence of reported e-cigarette use compared to lower
grades. Al/AN students had a higher prevalence of current use of cigarettes and >2 products
compared to other groups. The use of marijuana and alcohol was positively associated with the
use of all tobacco products. Depression was also positively associated with the use of all products
excluding smokeless tobacco. Grade, age, depression, and current use of other tobacco products,
marijuana, and alcohol were associated with greater electronic cigarette intensity levels. Using
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the results, tribal and local organizations can promote evidence-based interventions that focus on
reducing tobacco use among youth.
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Introduction

Tobacco product use is the leading cause of preventable disease, disability, and death in

the United States [1]. American Indian/Alaska Native (Al/AN) individuals have a higher
prevalence of tobacco use compared to other populations and are disproportionately affected
by tobacco-related morbidity and mortality [2-3]. For example, AI/AN people have a

higher prevalence of smoking-related heart disease and stroke deaths than whites.? Youth
prevention of tobacco use is critical to reducing overall tobacco-related diseases as almost
90% of adult tobacco users start using tobacco products before the age of 18 years [3].

While cigarette smoking among youth has declined significantly [4-6], electronic cigarette
(e-cigarette) use has surged [7]. In 2019, 53.3% of high school students reported ever trying
a tobacco product that included e-cigarettes, cigarettes, cigars, smokeless tobacco, hookahs,
pipe tobacco, and bidis [8]. Nearly 31% of students reported currently using tobacco, with
e-cigarettes being the most common product used at 27.5% [8]. The increase in e-cigarette
use among youth is alarming due to the negative effects of nicotine [9-10], unknown
long-term effects [11-12], and potential for e-cigarette use leading to utilization of regular
tobacco products [13].

Al/AN youth have higher use of tobacco products compared to the general population and
other racial/ethnic groups. The 2019 Youth Risk Behavior Survey (YRBS) indicated that 6%
of high school students currently use cigarettes [14]. Yet, more than 20% of Al/AN students
reported currently smoking cigarettes [14]. While only 32% of all students currently use
e-cigarettes, more than 47% of AI/AN students use these products. AlI/AN youth also had a
higher percentage of current smokeless tobacco and cigar use compared to all students [14].

Another concern relative to adolescent tobacco use is its relationship with other substance
abuse and mental health. For example, one study found that ever tobacco use was associated
with increased lifetime use of both marijuana and alcohol [15]. Additionally, this study
found that tobacco use was associated with poor mental health. These associations held

true across other tobacco products including cigarettes, e-cigarettes, smokeless tobacco, and
cigars [15]. Other studies have found an association between tobacco products and illicit
substances, as well as poor mental health [16-20].

There is often a lack of or incomplete tribal-specific health data for AI/AN populations
[21-22]. This hinders tribes and tribal organizations from having data to adequately inform
their youth tobacco prevention and cessation initiatives. To combat this, the Cherokee Nation
Public Health Department (CNPH) has been building its surveillance infrastructure. This has
included the implementation of a biennial youth survey titled, “Cherokee Nation YRBS,”
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that has been implemented since 2009 [23]. The YRBS survey monitors six categories of
health-related behaviors, including tobacco use [24].

The purpose of this paper is to determine the prevalence of ever and current use of tobacco
products among high school students within the Cherokee Nation reservation. Further, it
aims to explore whether differences in sociodemographic characteristics, illicit substance
use, and depression are associated with tobacco use. Finally, it examines the intensity of
e-cigarette use among high school students as this is often the most used tobacco product.
The overall goal of this study is to provide data for CNPH, tribal, and local leaders so they
may make informed decisions about tobacco programs within Cherokee Nation.

Data Source: YRBS

Data were retrieved from the 2019 Cherokee Nation YRBS. CNPH conducts this survey
biennially to better understand how risky health behaviors change over time among students
attending regular public high schools located within the Cherokee Nation reservation in
Oklahoma. The sampling process consisted of two stages through which 9-12 grade students
were approached for participation.

The first-stage sampling frame contained 63 high schools located within the Cherokee
Nation reservation. This YRBS sampling frame consisted of all regular public (including
charter) schools with students in at least one of grades 9—-12 within the boundaries of

the Cherokee Nation reservation. Alternative schools, special education schools, schools
operated by the U.S. Department of Defense, the Bureau of Indian Education, parochial,
nonpublic, and vocational schools serving only students who also attended another school
were excluded. Schools with an enroliment of < 40 students across grades 9—-12 were

also excluded. The sampling frame was based on data sets obtained from the Cherokee
Nation Geographic Information System (GIS) department and the Oklahoma Department
of Education Statistics. A total of 18 schools were selected using a systematic probability
proportional to size sampling design with size variable as the enrollment in grades 9 through
12 in each school.

The second stage of sampling was comprised of systematic equal probability random
sampling of about 6 to 8 classrooms in grades 9-12 from either a required subject (e.g.,
English) or a required period (e.g., homeroom or second period). All students in the sampled
classes were eligible to participate. Schools, classes, and students who refused to participate
were not replaced in the sampling design. Data collected in 2019 included 1,960 students
from 18 schools that were invited to participate in the survey. Of these, 1,476 provided
valid data for the final analysis. The overall response rate of this survey was 75%, which
was calculated by multiplying the school response rate (100%) by the student response

rate (75%). The weighting procedure for the survey included the calculations of the inverse
of the probability of selecting the school, the inverse of the probability of selecting the
classroom within the school, a student-level nonresponse adjustment factor calculated by
class, and a poststratification adjustment factor calculated by using the gender variable
within the grade variable and by using race/ethnicity. The final weights were equal to the
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product of the previous four terms and were scaled so that the weighted count of students
equaled the total frame size, and the weighted proportions of male or female students in each
grade as well as of each race/ethnicity category benchmarked with the Oklahoma population
proportions within Cherokee Nation reservation. Weighted estimates are representative of

all students in grades 9-12 attending Oklahoma public schools within the Cherokee Nation
reservation.

Tobacco Products

For ever use of cigarettes, students were asked the question, “Have you ever tried cigarette
smoking, even one or two puffs?” Questions about e-cigarettes were prefaced with the
following statement, “The next 3 questions ask about electronic vapor products, such as
JUUL, Vuse, MarkTen, and blu. Electronic vapor products include e-cigarettes, vapes, vape,
pens, e-cigars, e-hookahs, hookah pens, and mods.” For ever use of e-cigarettes, students
were asked, “Have you ever used an electronic vapor product?” Both the cigarette ever use
and e-cigarette ever use variables were dichotomized as yes or no. We also calculated ever
use of both products and this variable was dichotomized as yes or no if students indicated
they ever used both products.

Students were asked about the current use of cigarettes, e-cigarettes, smokeless tobacco, and
cigars. They were asked how many days during the past 30 days did they use the previously
mentioned tobacco products. They were given the following options: 0 days, 1 or 2 days,
3to 5 days, 6 to 9 days, 10 to 19 days, 20 to 29 days, or all 30 days. The current use of
cigarettes, e-cigarettes, smokeless tobacco, and cigars variables were dichotomized as yes or
no. The yes category was defined as using these products on one or more days during the
past 30 days and no was categorized as using these products 0 days during the past 30 days.
The intensity of e-cigarette use variable was calculated using the same question as current
use. No use was defined as 0 days during the past 30 days, light use was defined as 1 to 5
days, medium use was defined as 6 to 19 days, and heavy use was defined as 20 or more
days. Other tobacco use was calculated using the same questions above. If students used
cigarettes, smokeless tobacco, or cigars on one or more days during the past 30 days, they
were defined as other tobacco users (yes). If they did not use these products in the past 30
days, they were defined as not using other tobacco (no). We also calculated the current use
of = 2 products and that variable was dichotomized as yes or no if students indicated they
currently used 2 or more of the above-mentioned products.

Sociodemographic

Survey participants were asked about age, sex, grade, and race/ethnicity. Sex was
categorized as male and female. The grade variable was categorized as 9t grade, 10t
grade, 11™ grade, and 12t grade. The Race/ethnicity variable was based on the following
two questions: “Are you Hispanic or Latino?”; “What is your race? (Select one or more
responses).” Individuals who identified as AI/AN either alone or in combination with other
racial groups were categorized as Al/AN, regardless of how they answered the Hispanic

or Latino question. Individuals who identified solely as White on the racial question and
answered no to the Hispanic/Latino question were categorized as non-Hispanic White
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(NHW); all other responses were categorized as other. Age was categorized as < 15 years of
age, 16 to 17 years of age, and = 18 years of age.

Other Substance Use

Depression

The marijuana questions were prefaced with the following: “The next 3 questions ask about
marijuana use. Marijuana also is called pot, weed, or cannabis.” Students were asked the
question, “During the past 30 days, how many times did you use marijuana?” Students

were given the following options: 0 times, 1 or 2 times, 3 to 9 times, 10 to 19 times, 20

to 39 times, or 40 or more times. Current use of marijuana was categorized as yes or no

with yes defined as using marijuana one or more times during the past 30 days and no was
categorized as using these products 0 times during the past 30 days. The alcohol questions
were prefaced with the following: “The next 5 questions ask about drinking alcohol. This
includes drinking beer, wine, wine coolers, and liquor such as rum, gin, vodka, or whiskey.
For these questions, drinking alcohol does not include drinking a few sips of wine for
religious purposes.” Students were asked the question, “During the past 30 days, how many
days did you have at least one drink of alcohol?” Students were given the following options:
0 days, 1 or 2 days, 3 to 5 days, 6 to 9 days, 10 to 19 days, 20 to 29 days, or all 30 days.
Current use of alcohol was categorized as yes or no with yes defined as using alcohol on one
or more days during the past 30 days and no was categorized as using these products 0 times
during the past 30 days.

Students were asked the following question about depression, “During the past 12 months,
did you ever feel so sad or hopeless almost every day for two weeks or more in a row that
you stopped doing usual activities?” The depression variable was dichotomized as yes or no.

Statistical Analysis Method

Results

The data for this study included 1475 high school students who completed the 2019
Cherokee Nation YRBS. Data were weighted to be representative of public-school students
attending grades 9-12 within Cherokee Nation reservation. Weighted frequency and
percentages were obtained for all categorical variables. 95% confidence intervals (95%

Cl) of the percentages were computed by using Taylor linearization variance estimators.
Binary associations between categorical variables were examined by using the Rao-Scott
Chi-square test. Design features including variance stratification, clustering, and survey final
weights were incorporated into the analysis. SAS 9.4 procure “PROC SURVEYFREQ”

was used to obtain the above results. Missing values were removed from the data file for
statistical analysis.

Table 1 presents the overall population characteristics and ever use of cigarettes, e-cigarettes,
and both products. Approximately 51% of the population was male. About 46% of students
were NHW and 44% identified as AI/AN. Nearly 50% of participants were 16-17 years

of age and 20% were 18 years or older. Among all students, approximately 40% reported
depression, 17% currently used marijuana, and more than 28% reported current alcohol use.
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Prevalence of ever use of cigarettes, e-cigarettes, and both products was significantly higher
among 12" graders when compared to the other grades. Al/AN students had a significantly
higher prevalence of ever using cigarettes (p<0.001) and both products (p<0.001) when
compared to NHW, and other racial groups. The prevalence of ever use of cigarettes, e-
cigarettes, and both products was significantly higher among students who reported current
marijuana use, alcohol use, and depression (p<0.001).

Table 2 presents the characteristics of the population by current use of cigarettes, smokeless
tobacco, cigars, e-cigarettes, and two or more products. When compared to females, male
students were significantly (p<0.05) more likely to report currently using smokeless tobacco
(11.89% vs. 1.63%), cigars (8.46% vs. 5.21%), and two or more products (15.45% vs.
10.11%). Students in the 12t grade had a significantly higher prevalence of reported
e-cigarette use when compared to lower grade levels (p<0.001). AI/AN students had a
significantly (p<0.001) higher prevalence of current cigarette use when compared to both
NHW students and students in the other racial/ethnic group (13.20%, 7.19%, and 4.53%,
respectively). AI/AN students also had a significantly (p<0.05) higher prevalence of the
current use of two or more products when compared to students in the other racial/ethnic
group (15.24% vs 6.47%). Age group was significantly (p<0.05) associated with the current
use of every product excluding smokeless tobacco. Individuals 18 years and older had a
higher prevalence of using cigarettes, cigars, e-cigarettes, and two or more products when
compared to the other age groups. Current use of marijuana was significantly (p<0.05)
associated with the reported use of cigarettes, smokeless tobacco, cigars, e-cigarettes, and
two or more products. For example, nearly 80% of students who currently use marijuana
also reported the current use of e-cigarettes. Comparatively, among students who did not use
marijuana, only 20% reported the current use of e-cigarettes. Depression was associated with
the current use of all products excluding smokeless tobacco (p<0.05). Among those who
reported being depressed, nearly 16% reported current use of cigarettes, 10% reported cigar
use, 41% reported e-cigarette use, and nearly 19% reported use of two or more products.
Among those who reported no depression, 6% reported cigarette use, about 5% reported
cigar use, 21% reported e-cigarette use, and around 9% reported using two or more products.
Current alcohol use was also significantly associated with all tobacco products (p<0.05).

Table 3 presents the characteristics of the current use of e-cigarettes by intensity levels.

Sex and race/ethnicity were not significantly associated with the intensity of use (p>0.05).
Grade and age group were significantly associated with the intensity of use. Higher grade
levels and age groups had higher intensity of e-cigarette use (p<0.05). Current use of

other tobacco products and marijuana was also significantly associated with intensity level
(p<0.05). More than 44% of students who reported other tobacco product use also reported
heavy e-cigarette use compared to only 7.01% of those reporting the use of no other tobacco
product. Marijuana and alcohol use as well as depression was significantly associated with
the intensity of e-cigarette use (p < 0.001). Among those who use marijuana, 20% indicated
they did not currently use e-cigarettes, 20% were light users, about 17% were medium users,
and more than 43% were heavy users. Comparatively, among marijuana non-users, more
than 80% reported no use of e-cigarettes, about 7% reported light use, less than 5% reported
medium use, and only 7% reported heavy use. Depression was also associated with the
intensity of e-cigarette use. Among those who reported depression, more than 22% reported

J Community Health. Author manuscript; available in PMC 2024 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Comiford et al.

Page 7

heavy use compared to only about 9% of those who did not report depression. Among
students who reported current alcohol use nearly 36% reported heavy use of e-cigarettes.
Comparatively, less than 5% of students reporting no alcohol use were heavy e-cigarette
users.

Discussion

The current project aimed to identify the prevalence of ever use of cigarettes and
e-cigarettes, the current use of these and other tobacco products, and the intensity of
e-cigarette use among high school students within the Cherokee Nation reservation. The
findings showed that ever and current use of different tobacco products were significantly
associated with sociodemographic characteristics including sex, age, race, and grade.
Further, tobacco use was associated with the current use of marijuana, and alcohol, and
reported depression.

AIl/AN students were more likely to report ever use of cigarettes and ever use of both
products. Additionally, they were more likely to report the current use of cigarettes
compared to NHW students. This is consistent with previous research that has found that
Al/AN youth have a higher prevalence of cigarette use [8]. However, in this population,
AI/AN students did not significantly differ in ever or current use of e-cigarettes when
compared to their NHW peers. These results differ from what other studies have shown and
what national survey results indicate [25].

Outside of sociodemographic characteristics of students, current marijuana use was
associated with the ever use of cigarettes, e-cigarettes, and both products. Further, current
marijuana use was associated with the current use of all tobacco products including
cigarettes, smokeless tobacco, cigars, e-cigarettes, and two or more products. Specifically,
nearly 80% of current marijuana users also reported current use of e-cigarettes, and more
than 40% reported heavy use of e-cigarettes. Other studies have found an association
between marijuana and e-cigarette use. For example, one study found that adolescents
who use e-cigarettes were also more likely to use marijuana [26]. Another study found
that heavier use of e-cigarettes increased the odds of future heavier use of marijuana [27].
Given the increase in e-cigarette use among youth [7] and the increased legalization of
marijuana across the United States and Oklahoma [28], the concurrent use of marijuana
and tobacco products, particularly e-cigarettes, should be further explored. Interventions and
prevention programs should address both e-cigarettes and marijuana, as they seem to be
highly associated with each other.

In this population, current alcohol use was significantly associated with all tobacco products.
More than 72% of students who currently consume alcohol also reported the current use

of e-cigarettes. Additionally, nearly 36% of current alcohol users reported heavy e-cigarette
use. Research has shown a strong correlation between e-cigarette and alcohol use [17, 19,
29-30]. A previous study found that adolescents who reported e-cigarette use were 3.5 times
more likely to initiate alcohol use in the future compared to non-users of e-cigarettes [17].
E-cigarette users have also been found to have a higher risk of heavy episodic drinking

and drunkenness and alcohol-related violence than non-users of e-cigarettes [29-30]. Poly-
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substance use or the use of two or more illicit substances, especially alcohol and marijuana,
has also been shown to increase e-cigarette use among adolescents [19]. As with marijuana
and e-cigarette use, alcohol and e-cigarette use should be further evaluated. Further, this
project found that depression was also significantly associated with the use of tobacco
products, especially current e-cigarette use. The cross-section of tobacco use, alcohol and
marijuana use, and depression should be further explored.

This study has some limitations. First, this was a cross-sectional analysis; therefore,
causality and temporal relationship of associations cannot be determined. Second, survey
data were self-reported and subject to recall bias. Third, students may be hesitant to report
true behaviors as many of these behaviors described in this report are illicit behaviors for
this age group, which may lead to under or overreporting of health behaviors. However, the
YRBS survey has shown to have good reliability and validity [31-33]. Fourth, this dataset is
limited to students who attend public schools within the Cherokee Nation reservation. This
limits the generalizability and does not represent high school-aged adolescents not enrolled
in public schools. Despite these limitations, this study does have many strengths. First, this
is a population-based dataset that represents the health behaviors of high school youth in
the Cherokee Nation. Secondly, this data represents tribal-specific data that can be used to
inform tribal programs and provide insight into risky health behaviors that are prevalent
among youth at the local level. Additionally, at the national level, AI/AN survey participants
are often lumped into the “other” racial/ethnic category, and this makes it difficult for
public health officials to develop interventions targeting AI/AN youth. These results will
provide public health organizations with data that can be utilized to better understand

risky behaviors among AI/AN students and to better inform youth tobacco prevention and
cessation interventions. Lastly, this study grouped students who identified as AI/AN alone
or in combination with other racial/ethnic groups. This may better represent the population
that tribal public health programs serve as these programs often provide services to citizens
or members of tribes, which may include individuals who identify as AI/AN alone or in
combination with other racial/ethnic groups.

In conclusion, the results of this report identified differences in the ever and current

use of various tobacco products among sociodemographic characteristics including sex,

age, race/ethnicity, and grade. Additionally, this report found that among all high school
students within the Cherokee Nation Reservation, current marijuana and alcohol use were
associated with the ever and current use of several tobacco products. Using the results of this
report, tribal and local organizations can promote evidence-based interventions that focus

on reducing tobacco use among youth. This report indicated that while some of the results
were similar to national trends, other results differed from those seen at the national level.
This highlights the importance of collecting, analyzing, and disseminating information at the
local level, particularly among populations that are often excluded or underrepresented in
other datasets.
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Table 1.

Ever Use of Cigarettes and E-Cigarettes among High Students in the Cherokee Nation Reservation
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1duosnuen Joyiny

Characteristic Total %2 | Cigarettes? E-Cigarettes® Both Products?
% (95% Cl) % (95% Cl) % (95% CI)
Total (N = 1475)°
Sex P value = 0.89 P value = 0.66 P value = 0.90
Male 51.16% 35.21% (30.60%-39.83%) | 57.55% (53.44%-61.66%) | 32.36% (28.64%-36.08%)
Female 48.84% 34.70% (28.23%-41.16%) | 58.90% (51.67%-66.13%) | 31.94% (25.55%-3 8.32%)
Grade P value = 0.01 P value = 0.002 P value = 0.007
oth 26.43% 26.54% (19.40%-33.68%) | 49.91% (44.59%-55.23%) | 23.96% (17.70%-30.23%)
10th 25.51% 37.75% (31.56%-43.94%) | 59.00% (47.86%-70.13%) | 33.18% (27.39%-38.97%)
11th 24.30% 36.01% (29.49%-42.52%) | 55.61% (49.26%-62.07%) | 33.19% (26.43%-39.95%)
12th 23.75% 40.80% (33.00%-48.59%) | 69.00% (61.72%-76.28%) | 39.15% (31.28%-47.02%)
Race/Ethnicity P value < 0.001 P value = 0.06 P value < 0.001
NHW 46.13% 29.46% (24.35%-34.58%) | 55.87% (49.07%-62.68%) | 27.21% (21.94%-32.49%)
Al/AN 4379% | 42.94% (37.44%-48.45%) | 62.50% (55.87%-69.13%) | 39.20% (33.79%-44.61%)
Other 10.09% 27.15% (19.66%-34.65%) | 52.73% (45.06%-60.39%) | 24.59% (17.29%-31.89%)
Age Groups P value = 0.004 P value < 0.001 P value < 0.001
<15 years 29.87% 27.58% (21.76%-33.40%) | 51.10% (44.68%-57.52%) | 24.60% (19.26%-29.94%)
16-17 years 50.26% 36.01% (30.53%-41.50%) | 57.68% (51.47%-63.88%) | 32.70% (27.64%-37.75%)
> 18 years 19.87% | 43.52% (34.83%-52.20%) | 70.11% (62.98%-77.23%) | 41.94% (33.47%-50.41%)
Current Marijuana Use P value < 0.001 P value < 0.001 P value < 0.001
Yes 16.50% 74.03% (66.26%-81.80%) | 95.83% (92.77%-98.89%) | 72.05% (65.13%-78.97%)
No 83.50% 27.08% (23.74%-30.42%) | 50.39% (45.49%-55.29%) | 24.13% (20.99%-27.28%)
Depression P value < 0.001 P value < 0.001 P value < 0.001
Yes 37.25% | 50.34% (42.78%-57.90%) | 71.79% (66.24%-77.35%) | 46.27% (38.62%-53.93%)
No 62.75% 25.06% (21.53%-28.59%) | 49.41% (44.83%-54.34%) | 23.11% (20.21%-26.01%)
Current Alcohol Use P value < 0.001 P value <0.001 P value < 0.001
Yes 28.85% 63.02% (56.86%-69.19%) | 90.73% (87.39%-94.07%) | 62.53% (56.22%-68.85%)
No 71.15% 21.08% (17.64%-24.52%) | 42.44% (36.77%-48.12%) | 17.53% (14.23%-20.83%)
aWeighted percentages

bUnweighted sample size

J Community Health. Author manuscript; available in PMC 2024 October 01.




Page 13

Comiford et al.

(%698'G-%80°2) %.6°€
(%25 L6-%6€°82) %S6°CE
T00°0 > an[en d

(%€6'7T-%99'8) %08'TT
(%86°2L-%98°99) %Ty L
T00°0 > anfen d

(%9%'€-%22°0) %60°C
(%EY'€2-%S0°ET) %P 8T
T00°0 > anfen d

(%58 7-%TL'T) %8Z'E
(%02°2T-%.9°8) %8T €T
100°0 > dn[eA d

(%82 7-%E7'T) %0T'E
(%26'82-%T L 6T) %2E VT
T00°0 > anfen d

ON
SOA

8 |0Yod|V JualIND

(%02 TT-%2EL L) %9Z'6
(%ES€2-%ES'ET) %89'8T
T00°0 > 8nfeA d

(%60°52-%80°LT) %80°TZ
(%22 97-%0v'SE) %90° T
1000 > 8nfen d

(%ET'9-%2EE) %Tl'y
(%S0°ZT-%¥6°L) %00°0T
1000 > 8nfeA d

(%27'8-%E6'7) %89'9
(9620°TT-%88°E) %S/
zL0=28nfeAad

(%L1 L-%0€ 7)) %E0'9
(%8T°02-%TLTT) %S6'ST
T00°0 > 8nfeA d

ON
SOA

uoissaida@

(%T8'8-%99'7) %EL'9
(%¥0°05-%09°S€) %28'ZYy
T00°0 > 8nfeA d

(%S6°22-%60°ST) %C0°6T
(%66'88-%2T"0L) %SG'6L
7000 > 8n[eA d

(%87'€-%T6'T) %69°C
(%58 7E-%TE 8T) %8592
7000 > 8nfeA d

(%¥8'G-%05°€) %297
(%TEET-%EY'6) %LE 9T
T00°0 > 8N[eA d

(%S2°9-%2TE) %E6'Y
(%20°6£-%20°82) %2S'€E
T00°0 > 8nfeA d

ON
SOA

asn euen(ire|\ Ua1IND

(%T2'S2-%2G €T) %9€E 6T
(%S50°9T-%T9'6) %€E8'CT
(%8€'TT-%2.'S) %5G'8
2000 =8nfend

(%S L7-%LT 7€) %S8°0
(%68'€€-%E0'72) %96'82
(%ET'S2-%LE'9T) %GL 02

T00°0 > enfeAd

(%96'ST-%0T°S) %ES 0T
(%¥.'8-%TT'S) %E6'9
(%05'9-%82°2) %6E¥

G0'0>9njend

(%T6°0T-%59'%) %8L'L
(%99'6-%T¥'S) %¥S'L
(%85 L-%0V'2) %667

8z'0=8nfeAd

(%9¥'02-%60'8) %.LC ¥T
(%9v'€T-%26'9) %6T°0T
(%80'6-%¢L'2) %06'G
G0'0>enfeAd

SIeak 8T 2
sieak /T-9T
sleah gTS

sdnoio aby

(%€8'6-%0T€) %Lv'9
(%97T°02-%€EE"0T) %¥e ST
(%ST1-82'6) %TLTT
G0'0 > @nfeAd

(%82 L2-%89°€T) %8Y'02
(%L7'6€-%L0'72) %29'TE
(%TL2e-%6L €C) %SC 8T

ET0=anerd

(%2L'9-%80'T) %06°'€
(%€0°0T-%88'S) %56'L
(9%09'8-%€9'¥) %29'9
8T°0=aneAd

(%68°L-%61'0) %6T'¥
(%TL'T 1-%€0°9) %.8'8
(%VT'8-%ESE) %¥8'S
ET0=aneAd

(%E9"L-%EY'T) %ESY
(%00°LT-%1'6) %02 '€T
(%69'8-%89'G) %6T"L
T00°0 > @njen d

JB3Yy1o

NV/IV

MHN
Anoruyig/eoey

(%15°22-%08'TT) %6T'LT
(%S2LT-%T2'9) %ELTT
(%8 LT-%TT'L) %6Y'CT
(%80'ST-%T€'9) %0L 0T

9g’0=8nfend

(%05'97-%69'TE) %60'6€
(%€Z T€-%98'6T) %S5 'S¢
(%ST 0v-%9€'2¢) %Se TE
(%29'52-%56'ST) %6.°02

100°0 > 3NfeA d

(%00'7T-%.8'7) %EY'6
(%97 TT-%0T°€) %8T'L
(%L L-%LTE) %St'S
(%12'8-%96'2) %29'S
8€°0=2nfeAd

(%08'6-%L2'7) %EQ'L
(%00 TT-%¥T'E) %L0°L
(%v9'6-%50'7) %v8'9
(%€9'6-%99°€) %59°'9
0T’ 0=8n[eAd

(%8 LT-%G2' L) %¥S'CT
(%26 ¥T-%0T°9) %TS 0T
(%80v1-%609°€) %88
(%2ECT-%ET'E) %EL'L
850 =8nfend

wll
wll
0T
w6
apelo

(%29°2T-%T9°L) %IT 0T
(%€€"8T-%8SZT) %SY'ST
200°0 = an[en d

(%T6'€E-%CY'6T) %2992
(%60 7€-%.L0°L2) %8S 08
€€'0 =anfen d

(%8%'9-%v6'E) %TZ'S
(%£9°0T-%0£°9) %978
G000 =3njend

(%68'2-%.€°0) %EI'T
(%0€ ¥T-%6Y'6) %68'TT
100°0 > an[eA d

(%TT'€T-%92'L) %6T 0T
(%2€TT-%9T L) %¥Z 6
G50 =anfen d

alewaS
dleN

X3S

(ST = N) [eroL

(12 %56) %

(12 %56) %

(12 %56) %

(1D %56) %

(12 %56) %

£S10Npoad Z=

eSenaJebio-g

1:lilte)

£000B]0] SSBI8XOWS

eSanatebin

ansiIsIoRIRYD

Author Manuscript

UONBAIBSaY UOIEBN 88)04ayD 8y ul siuapms yBiH Buowe s1onpoid 000eqo] JO s 1UaLIND

‘¢ 9|qeL

Author Manuscript

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2024 October 01.



Page 14

Comiford et al.

azIs ajdwes umEm_w\s:DQ

sabeiuaolad cmEm_m>>m

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2024 October 01.



Page 15

Comiford et al.

1000 >

(%88'2T-%€E9'V) %S.'8
(9%6%°92-%G."LT) %2122

(%2, 'S-%2S'C) el
(960L°2T-%80°L) %S0°'6

(9686°0T-%t'S) %128
(960L°2T-%80°L) %686

(%26'28-%T6'17L) %26'8L
(%609 79-%8Z°€S) %685

ON
SOA

uoissaidaQg

1000 >

(%L2°0T-%68'%) %8S L
(9698°85-%6€"L2) %86'ZY

(%06'G-%2S°E) TL¥
(%€6°€2-%0T'6) %25 9T

(%¥9'8-%E8'7) %EL'9
(%L7°62-%99°0T) %90°0Z

(%T6'78-%50°LL) %86°08
(%88'62-%T0°TT) %S'0Z

ON
SOA

asn euen(ire| Ua1ND

T00°0>

(%16'6-%22'7) %L0°L
(%TE€S-%bY vE) %88'EY

(%St'S-%S0°E) %V v
(%€222-%0L°2T) %TL LT

(%65 2L-%.L9'7) %ET'9
(%2€'62-%8T"¥T) %G.L'TZ

(%99°98-%¥1'8L) %5528
(%9.°€2-%5G'6) %S9'9T

ON
SOA
as 000eqol J8Y10

1000 >

(%27 62-%8Y"LT) %SY €T
(%¥T'8T-%LT0T) %ST+T
(%659°2-9%6007) %EY'S

(%.8'TT-%95'T) %TL'9
(%92'8-%S5 ) %Tv'9
(9622°0T-%62°2) %SZ'9

(%S5'ST-%18°S) %69°0T
(9698°0T-%¥6'G) %078
(%26 TT-%07'S) %998

(%€8'59-%91°2S) %ST 65
(%.6'GL-%TT"99) %70 TL
(%£9°€8-%/8'V1) %ST 6L

SIeak 8T 2
sieak /T-9T
sleah gTS

sdnoio aby

143"

(%E0TT-%TE) %L0°L
(%00°6T-%0."6) %SE 7T
(%EL LT-%E9'6) %89IET

(%9€°6-%E9°'T) %6Y'S
(%686°0T-%.6'G) %818
(%2T"L-%LEE) %ST'S

(%2 TT-%EY V) %26,
(9%TL2T-%L.8'Y) %6.'8
(%668 TT-%G."9) %CE'6

(%2€'98-%2L°2L) %TS 6L
(%€6°GL-%€E8°09) %8E'89
(%T2°9L-%62°19) %GL'TL

JB3Y10

NV/IV

MHN
Anoruyyg/eoey

1000 >

(%66'62-%97'9T) %22'€2
(%L0°LT-%6006) %E0'ET
(%S 6T-%8L"L) %99°€T

(%62'L-%0L'€) %6Y'S

(%05'TT-%v5"2) %20°L
(%99'5-%82'2) %.6°€
(%S0 TT-%€8'9) %68
(%EY'8-%2E€) %88'S

(%LG°ET-%ET V) %58'8
(%TT'TT-%86'S) %58
(%69 TT-%29'S) %59'8
(%2L'€T-%0T'S) %T'6

(%T€'89-%05'€S) %T6°09
(%VT08-%LL'89) %Sy vL
(%¥9°22-%58'65) %G.'89
(%50'78-%8E L) %TT'6L

wel
wlT
0T
w6
apelo

0€0

(%ET'ST-%89'9) %T6°0T
(%22'8T-%€E9°ZT) %89'ST

(9687°0T-%9<°€) %26'9
(%90°8-%EL€) %68'S

(9600°TT-%89°9) %¥8'8
(968T°2T-%G8'S) %T0'6

(%685°08-%60"99) %EE'EL
(%€6°2L-%T16°59) %ZV'69

alewaS
dleN

X3S

g(SLYT = N) [e10L

anfen d

(10 %56) %

(10 9%56) %

(10 9%56) %

(1D 9%56) %

oSN AneaH

©9SN WNIPajA

oSN W61

2SN ON

sonsLisloRIRYD

Author Manuscript

UOITeAISSaY UOIBN 98X043UD 3yl Uulyiim sjuapnis jooyds ybiH Buowre asn anaebin-3 Jo Alisuaiul

‘€ 9l1qeL

Author Manuscript

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2024 October 01.



Page 16

Comiford et al.

9z1s a|dwres nmEm_mEEDQ

safejuaalad umEm_m\Sm

1000 >

(%L£'9-%T16°2) %9t
(9600°21-%68'62) %S6'SE

(%S9°€-%ETT) Wit 2
(96T8°02-%¥9°2T) %EL 9T

(%90°9-%S€E€) %0L¥
(%66%'92-%86'2T) %¥8'6T

(%€ 16-%90°58) %6T°88
(%ET'€E-%T0°22) %522

ON
SAA

85 10409y JUBLIND

anfea d

(10 9%656) %

(10 %56) %

(10 %56) %

(10 %56) %

oSN AneaH

295N WnIpsn

295N W61

295N ON

sonsLIsloRIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Community Health. Author manuscript; available in PMC 2024 October 01.



	Abstract
	Introduction
	Methods
	Data Source: YRBS
	Tobacco Products
	Sociodemographic
	Other Substance Use
	Depression
	Statistical Analysis Method

	Results
	Discussion
	References
	Table 1.
	Table 2.
	Table 3.

