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Vaping among youth continues to be a public health problem with few effective cessation interventions. This study is aimed
to determine associations between the use of vapor products and mental health indicators: poor mental health, feeling sad or
hopeless and planning suicide. 2021 Youth Risk Behavior Survey (YRBS) data includes a representative sample of 9th through
12th graders. 18% of youth reported current use of vapor products. 29% of all youth reported mental health was most of the time
or always not good. Current vapor product users were 3.6 times more likely to report feeling sad or hopeless compared to those
who did not currently vape. Current vapers were 3.8 times more likely to report making a plan for suicide than youth who did not
report current vape use. Finally, current vaping youth were 2.3 times more likely to report mental health was most of the time or
always not good. The results demonstrate an association between vaping and mental health indicators such as poor mental health,
feeling sad or hopeless and planning for suicide. Except for Native Hawaiian/other Pacific Islander youth, all races reported a
statistically significant odds ratio and therefore higher association of using vapor products among youth who reported poor mental
health. These findings point for the need for targeted and improved school–based services for mental health and the need for
schools to provide vaping cessation services or referral systems to community resources.
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Introduction

Poor mental health can have serious negative impacts for the
health and development of youth which may continue into adult-
hood. A significant percentage (29%) of youth reported poor
mental health, 42% reported persistent feelings of sadness or
hopelessness, 22% seriously considered attempting suicide, and
18% made a suicide plan, and 9% attempted suicide in 2021.
There were increases in the percentage of students who experi-
enced persistent feelings of sadness or hopelessness, seriously
considered attempting suicide, made a suicide plan, and at-
tempted suicide1. From 2011 through 2021, each indicator of
poor mental health increased in percentage of youth reporting2.
Vaping among youth is increasing; more than 5 million middle
and high school students vape3. Significant increase in youth
vaping stems from misinformation and misconceptions about
safety of e-cigarettes, lower prices than traditional cigarettes and
availability of variety of flavors3. Previous research of students
suggests vapor users have a higher prevalence of depression
and suicide ideation. Suicide attempts were significantly higher
among e-cigarette users compared to non-users. It is critical
to raise awareness about the association between electronic
cigarettes and adolescent mental health3.

Frequently cited reasons for uptake of vapor products by
youth include: experimentation, taste, boredom, peer pressure,

relaxation rather than to quit smoking. Youth with poor mental
health may be more likely to be associated with vaping, due
to a combination of emotional, social, and physical factors.
Few youth have nicotine dependence diagnosed or received
cessation treatment in youth treatment settings4. Vaping may
offer a temporary coping mechanism for mental health struggles
and may provide an outlet for stress relief. Vaping and other
high-risk behaviors can also be influenced by peer pressure and
environmental factors. Vapor products contain substances that
are highly addictive and harmful. An alarming percentage of
youth continue to use vapor products. Use of e-cigarettes may
worsen depression symptoms and mental health. Youth who are
depressed are more likely to uptake e-cigarette use5,6. This study
aims to dive into these associations to see if any are statistically
significant and may offer opportunities for interventions.

Results of community surveys in regions of the United States
have shown one in every four children experience a mental dis-
order with few affected youth receiving adequate mental health
care. However, there has been a lack of data on the preva-
lence and distribution of a wide range of mental disorders from
a nationally representative sample of children or adolescents.
This information is necessary to establish resource allocation
priorities for prevention and treatment7,8. Interventions can
be informed by research on associations between vaping and
mental health indicators9.
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Methodology

The YRBS data for high school students were analyzed to ex-
plore association between vaping and mental health indicators,
controlling for sex and race.1 Statistical analysis was performed
on YRBS data were imported into Epi Info 7 using procedures
that accommodate the weighted sampling design of YRBS. Epi
Info 7 was used due to ease of importing data and compatibility
with YRBS sampling design. YRBS is used to monitor priority
health risk behaviors among youth in the United States. The
national Youth Risk Behavior Survey (YRBS) uses a three-stage
cluster sample design to produce a representative sample of
9th through 12th grade students. National data in YRBS High
school student survey for 2021 were used to analyze the data.

In the YRBS survey, electronic vapor products include multi-
ple products: e-cigarettes, vapes, vape pens, e-cigars, e-hookahs,
hookah pens, and mods, such as JUUL, SMOK, Suorin, Vuse,
and blu. Recent entrance into the marketplace of electronic
vapor products has increased the availability of vapor products
to youth. The YRBS survey asked high school students about
risk behaviors of which three were used in this study: if their
mental health was most of the time or always not good, whether
they felt sad or hopeless, and whether you made a plan about
how you would attempt suicide. In the YRBS, poor mental
health includes stress, anxiety, and depression. Table 1 outlines
the specific YRBS measures used in this study, including the
questions asked and the response criteria for classifying vaping
behavior and mental health indicators.

Race and sex differences were examined in the study and
odds ratios with 95% confidence intervals were calculated for
subgroups. Odds ratios were calculated for subgroups by sex and
race. The odds ratio is a measure of association which measures
the odds of an event happening in one group compared to the
odds of the same event happening in another group.

The national YRBS questionnaire is a reliable instrument.
The 2021 YRBS survey is moderate to substantially reliable
and the mean Cohen’s kappa was 0.68. Findings give support
to relying on youth self-reported data when monitoring health
behaviors using the YRBS10.

Youth Mental Health

The analysis includes a representative sample of 17,232 high
school students from the YRBS. Poor mental health includes
stress, anxiety, and depression, during the 30 days before the
survey. As depicted in Tables 2, 29% of high school youth
reported poor mental health. 41% of female youth and 18%
of male youth reported mental health was most of the time or
always not good during the 30 days before the survey. 41%of
female students reported poor mental health compared to only
18% of male students. 42% of high school youth reported feeling
sad or hopeless.

Youth Vaping Usage

18% of youth reported current use of electronic vapor products as
shown in Table 3. 21% of females reported current vapor product
use compared to only 15% of males. Native Hawaiian/other
Pacific Islander reported highest percentage (24.7%) of current
electronic vapor use followed by American Indian/Alaska Native
(23%) youth.

Youth Felt Sad or Hopeless and Vaping Usage

Youth who reported current vaping were 3.6 times more likely
to report feeling sad or hopeless compared to youth who did not
report current vaping. American Indian/Alaska Native youth
reported highest odds ratio of 8.2 times more likely to feel
sad or hopeless among current vapor users followed by Native
Hawaiian/other Pacific Islander youth with odds ratio of 4.4 as
shown in Table 4.

Poor Mental health and Vaping Usage

Figure 1 depicts that all youth who are current vapers are more
likely to report mental health issues. The odds were higher
for female youth for feeling sad or hopeless (odd ratio = 4.2).
This means that for female youth who were current vapers were
more than four times likely to report feeling sad or helpless than
females who did not currently vape.

Fig. 1 Odds Ratios by Sex for Mental Health Indicators among
Current Vapers.

High school youth who currently vape were 3.8 times more
likely to make a plan about how they would attempt suicide
(Table 5). American Indian/Alaska Native (AI/AN) high school
youth reported highest odds ratio 6.4 among the youth. Current
vaping AI/AN youth were more than six times likely to report
suicide ideation than AI/AN youth who did not report current
vaping. Odds ratios for Native Hawaiian/other Pacific Islander
youth were not statistically significant.
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YRBS Measure Question Response Choices Inclusion Criteria
Current Vaping Use During the past 30 days, on

how many days did you use
an electronic vapor product?

A. 0 days
B. 1 or 2 days
C. 3 to 5 days
D. 6 to 9 days
E. 10 to 19 days
F. 20 to 29 days
G. All 30 days

N/A

Ever Vaping Use Have you ever used an elec-
tronic vapor product?

A. Yes
B. No

N/A

Mental Health Indica-
tor 1

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
some usual activities?

A. Yes
B. No

Youth who answered ”Yes”
are considered as having felt
sad or hopeless.

Mental Health Indica-
tor 2

During the past 30 days, how
often was your mental health
not good? (Poor mental
health includes stress, anxi-
ety, and depression.)

A. Never
B. Rarely
C. Sometimes
D. Most of the time
E. Always

Youth who answered ”Some-
times,” ”Most of the time,” or
”Always” are considered as
having poor mental health.

Mental Health Indica-
tor 3

During the past 12 months,
did you make a plan about
how you would attempt sui-
cide?

A. Yes
B. No

Youth who answered ”Yes”
are considered as having
made a plan for suicide.

Table 1 YRBS Measures and Criteria

Mental Health was Most of the Time or Always Not Good Felt Sad or Hopeless
Percentage [Count] 95% Confidence

Interval
Percentage [Count] 95% Confidence

Interval
All Youth 29.3 [12795] 27.8–30.8 42.3 [16691] 41.0–43.7

Sex
Females 41.0 [6099] 38.6–43.0 56.6 [8044] 54.6–58.5
Males 18.1 [6515] 17.0–19.2 28.6 [,670] 27.1–30.0

Race
White 30.2 [6150] 27.8–32.7 41.1 [9054] 39.0–43.3
AI/AN* 31.1 [12795] 27.8–30.8 40.5 [143] 31.5–50.2
Asian 22.8 [609] 18.3–28.2 35.1 [833] 30.4–40.2
Black 26.5 [2084] 24.0–29.1 39.3 [2268] 36.3–42.5
Hispanic 29.7 [2703] 27.7–31.9 46.4 [3187] 43.9–49.0
NH/OPI** 20.1 [50] 7.8–42.8 39.2 [85] 29.1–50.3

* American Indian/Alaska Native
** Native Hawaiian/Other Pacific Islander

Table 2 Percentage of youth reporting poor mental health.

Youth Made Plan for Suicide and Vaping Usage

Youth who currently vape were 3.8 times more likely to report
making a plan for suicide than youth who did not currently vape.

American Indian/Alaska Native Youth reported the highest odds
ratio of 6.4 more likely to currently vape if they reported making
a plan for suicide. Note that the odds ratio was not statistically
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Currently Used Electronic Vapor Products Ever Used Electronic Vapor Products
Percentage [Count] 95% Confidence

Interval
Percentage [Count] 95% Confidence

Interval
All Youth 18.0 [16077] 16.3–19.8 36.2 [16806] 33.7–38.8

Sex
Females 21.4 [,559] 19.2–23.8 40.9 [7968] 37.6–44.2
Males 14.9 [8282] 13.3–16.7 32.1 [8593] 29.7–34.5

Race
AI/AN* 23.2 [135] 16.5–31.7 33.5 [139] 23.8–44.8
Asian 5.5 [812] 4.2–7.2 19.5 [835] 14.1–26.5
Black 14.0 [2089] 12.3–16.0 33.6 [2252] 30.4–37.0
Hispanic 17.8 [2939] 15.3–20.5 40.4 [3150] 36.7–44.2
NH/OPI** 24.7 [78] 17.2–34.3 36.1 [83] 29.2–43.7
White 20.3 [8693] 18.4–22.2 36.7 [8968] 34.2–39.3
Multiple Race 17.1 [976] 13.4–21.5 36.8 [976] 30.9–43.2

* American Indian/Alaska Native
** Native Hawaiian/Other Pacific Islander

Table 3 Currently and Ever Used Electronic Vapor Products.

Odds Ratios 95% Confidence Interval p value
All Youth 3.6 3.35–3.97 < 0.0001

Sex
Females 4.2 3.68–4.75 < 0.0001
Males 3.0 2.66–3.42 < 0.0001

Race
AI/AN* 8.2 3.28–20.5 < 0.0001
Asian 4.1 2.30–7.42 < 0.0001
Black 3.3 2.54–4.18 < 0.0001
Hispanic 3.1 2.52–3.72 < 0.0001
White 3.9 3.47–4.33 < 0.0001
NH/OPI** 4.4 1.41–14.10 0.0110
Multiple Race 4.1 2.85–5.81 < 0.0001

* American Indian/Alaska Native
** Native Hawaiian/Other Pacific Islander

Table 4 Felt Sad or Hopeless and Currently Used Electronic Vapor Products among High School Youth.

significant for Native Hawaiian/other Pacific Islander youth.
For youth who ever used vapor products and reported poor

mental health, Asian youth had the highest odds ratio of 3.61
followed by American Indian/Alaska Native and Hispanic youth
with 2.51 and 2.19 odds ratios respectfully (Table 6). Multiple
race youth who ever reported vaping were 1.7 times more likely
to report poor mental health than multiple race youth who did
not ever use vapor products. For youth who currently used
vapor products and reported poor mental health, again similar
results emerged. Asian youth had the highest odds ratio of 3.94
followed by American Indian/Alaska Native and Hispanic youth
with odds ratio 2.69 and 2.34 respectively. The results for Native

Hawaiian/other Pacific Islander were not statistically significant.
Figure 2 depicts odds ratios by race and clearly Asian youth

had the highest reports of odds ratios 8.2 for felt sad or helpless
and odds ratio of 6.4 for made plans for suicide. This can be
interpreted as follows. Asian youth who were current vapers
were more than eight times more likely to report feeling sad
or helpless than Asian youth who did not currently vape. In
addition, Asian youth who currently vape are six times more
likely to have made a plan for suicide than Asian youth who did
not currently vape.

The strongest association between poor mental health and
current use of vapor products were found among Asian and
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Odds Ratios 95% Confidence Interval p value
All Youth 3.8 3.42–4.13 < 0.0001

Sex
Females 3.6 3.19–4.07 < 0.0001
Males 3.6 3.06–4.21 < 0.0001

Race
AI/AN* 6.4 2.52–16.38 0.0001
Asian 4.9 2.72–8.82 < 0.0001
Black 3.9 3.00–5.18 < 0.0001
Hispanic 3.5 2.80–4.33 < 0.0001
White 3.9 3.44–4.43 < 0.0001
NH/OPI** 2.8 0.88–9.2 0.0807
Multiple Race 3.3 2.30–4.72 < 0.0001

* American Indian/Alaska Native
** Native Hawaiian/Other Pacific Islander

Table 5 Made A Plan About How They Would Attempt Suicide by Currently Used Electronic Vapor Products.

Ever Used Electronic Vapor Products Currently Used Electronic Vapor Products
Odds Ratios 95%

Confidence
Interval

p value Odds Ratios 95%
Confidence

Interval

p value

All Youth 2.05 1.90–2.22 <0.0001 2.31 2.10–2.54 <0.0001

Sex
Females 1.84 1.65–2.04 <0.0001 2.07 1.83–2.34 <0.0001
Males 2.14 1.88–2.44 <0.0001 2.30 1.97–2.68 <0.0001

Race
AI/AN* 2.51 1.11–5.66 0.0270 2.69 1.08–6.69 0.0329
Asian 3.61 2.38–5.48 <0.0001 3.94 2.12–7.32 <0.0001
Black 1.93 1.57–2.37 <0.0001 2.33 1.79–3.04 <0.0001
Hispanic 2.19 1.84–2.60 <0.0001 2.34 1.89–2.89 <0.0001
White 1.96 1.75–2.19 <0.0001 2.24 1.98–2.54 <0.0001
NH/OPI** 1.67 0.48–5.83 0.4209 1.25 0.30–5.16 0.7609
Multiple Race 1.72 1.26–2.33 0.0006 1.94 1.35–2.79 0.0003

* American Indian/Alaska Native
** Native Hawaiian/Other Pacific Islander

Table 6 Reported mental health was most of the time or always not good among youth who ever and currently used electronic vapor products.

American Indian/Alaska Native youth. These findings point to
an increased odds of current use and ever use of vapor products
among the youth who reported poor mental health. In line with
previous research studies, poor mental health is associated with
use of vapor products11.

Discussion

This study analyzed recent 2021 YRBS survey data. In this large
national representative survey of high school students, the preva-

lence of poor mental health was 29% among all youth. Overall,
41% of female youth and 31% of American Indian/Alaska na-
tive youth reported highest percentage for poor mental health.
This is consistent with findings from previous research8. Fe-
male youth report highest prevalence of depressions and suicide
ideation3. American Indian/Alaska Native (41.5%) and multiple
race (41.3%) youth reported highest percentages of poor mental
health.

Eighteen percent of youth reported current use of electronic
vapor products. Native Hawaiian/other Pacific Islander and
American Indian/Alaska Native youth reported highest current
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Fig. 2 Odds Ratios by Race for Mental Health Issues among Current
Vapers

electronic vapor use percentage 25% and 23% respectively. Only
5.5% of Asian youth reported current use of vapor products;
however, Asian youth reported the highest odds ratio of 3.9.
This can be interpreted as Asian youth who currently vape were
3.9 times more likely to report mental health was most of the
time or always not good.

There appears to be a twofold increased odds for ever having
used vapor products among youth who reported poor mental
health (odds ratio= 2.0). There also is an increased odds among
current vapers among youth who reported poor mental health
(odds ratio= 2.3). Addressing mental health problems could
be a promising target for preventing initiation of vapor product
use by youth11. This is consistent with prior research which
reported that depression and suicide ideation was associated
with e-cigarette use3. For all youth there was a 3.6 times more
likely increased odds for current use of vapor products for those
who felt sad or helpless. The strongest association between
feeling sad or hopeless and current use of vapor products were
found among American Indian/Alaska Native (odd ratio = 8.2)
and Native Hawaiian/other Pacific Islander (odd ratio = 4.4).
followed by Asian and multiple race youth where both groups
reported third highest odds (odd ratio = 4.1).

The odds ratio for all youth (except Native Hawaiian/other
Pacific Islander who were not statistically significant) indicated
increased odds for current use of vapor products for those who re-
ported making a plan about how they would attempt suicide. The
strongest association between planning suicide and current use
of vapor products were found among American Indian/Alaska
Native (odd ratio = 6.4) and Asian youth (odd ratio = 4.9). fol-
lowed by black and white youth where both groups reported
third highest odds (odd ratio = 3.9).

Prior research suggests that the association between vap-
ing and mental health outcomes is stronger in females than
in males12. The association between e-cigarette use and mental
health was found to be modified by smoking status and sex in

most of the logistic models. E-cigarettes had less than multiplica-
tive effects among smokers. Female e-cigarette users tended to
have higher odds of adverse mental health than male users13.
Research indicates that females may be more vulnerable to sub-
stance use, including vaping, compared to males, particularly
during periods of stress or social challenges due to estrogen
levels14. In addition, females may be more responsive to social
influence surrounding e-cigarette use15. Given the potential sex
differences in vaping and mental health, vaping control inter-
ventions may need to be tailored to address the unique needs of
both males and females.

Research indicates that racial and ethnic minorities are more
likely to use tobacco products, including e-cigarettes, to cope
with distress, anxiety, and stress. Mental health problems fol-
lowing social media use served as a risk factor for e-cigarette
use among youth. Interventions aiming to improve youth’s men-
tal health could in turn temper e-cigarette use among youth
social media users, and implementing tailored interventions in
response to racial differences is warranted. Relative to Whites,
Black and Asian populations may be more likely to trust e-
cigarette16 companies with information about the health effects
of e-smoking compared to White communities17. The percep-
tion of vaping as a ”cool” or ”normal” activity among racial
minorities can strongly influence initiation and continued use.
Vaping can be used by some youth as a way to express their iden-
tity or fit in with a particular group. In some Native American
communities, vaping decision-making is influenced by colonial-
ism and the historical impact of the tobacco industry. Social
media platforms can contribute to the normalization and glam-
orization of vaping, potentially influencing youth perceptions
and behaviors.

There are significant public health implications by sex and
race since female youth and Asian youth and American In-
dian/Alaska Native youth appear to be at higher odds. Inter-
vention programs should target these youth with culturally ap-
propriate vaping prevention and depression prevention efforts.
More research is needed and targeted interventions needed for
high-risk youth populations for vapor product use especially
among female and Asian youth. The findings in this study are
consistent with previous research. “Mental health problems are
associated with increased odds for initiating e-cigarette, com-
bustible cigarette, and dual-product use in adolescence. Address-
ing mental health could be a promising target for preventing
initiation of nicotine- and/or tobacco-product use by adoles-
cents11.” Minority-tailored interventions may be warranted to
prevent tobacco product initiation. These findings point for the
need for improved school-based services in the area of mental
health and vaping cessation with a priority need for focus on
minority youth. The findings highlight the need for race-based
tailored approaches to promote mental health, especially for
those who vape or enter cessation programs.

There is also a need for evidence-based approach to interven-
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tion programs. School-based interventions to prevent and reduce
adolescent e-cigarette use should be developed, implemented,
and evaluated. School-based tobacco prevention programs have
mixed results in tackling normative beliefs and actual behav-
iors. However, there are components of school-based tobacco
prevention programs that have been effective such as interactive
curricula, refusal skills activities, and content addressing health
effects and industry marketing9.

Interventions targeting children and youth have been imple-
mented at three levels: directed at the individual (e.g., interac-
tive video games), delivered to students at school (e.g., cam-
pus bans), and launched in the community (e.g., mass media
campaigns). Some individual- and school-based interventions
showed promise for preventing e-cigarette initiation among chil-
dren and youth. While most community interventions increased
vaping risk knowledge and harm perceptions, there is lack of
evidence they prevent vaping uptake. Educational vaping pre-
vention programs and vape-free policies have had mixed results
in preventing uptake of vaping18. “. . . health services should
be accessible to adolescents to address their needs and help to
prevent any adverse mental health outcomes19.”

Conclusion

Vapor products such as e-cigarettes are now the most used to-
bacco product among US youth. Over 1.2 million high stu-
dents reported vaping and was the most commonly used tobacco
product among high school students1. Factors that lead to the
popularity of vaping among youth include: marketing, attractive
packaging, enticing flavors, perception that vaping is safer than
cigarettes, and many of their peers are using them.

Minorities have been found to use e-cigarettes at higher rates
than whites, but little is known about reasons for this disparity.
Studies have linked e-cigarette use to long-term health risks;
moreover, there is a need to understand disparities in e-cigarette
use20. “Regardless of the tobacco product used, findings re-
veal high co-occurrence of substance use and mental health
problems among youth tobacco users, especially poly-tobacco
users. These findings suggest the need to address comorbidities
among high-risk youth in prevention and treatment settings21.”
Research showed that e-cigarette use is more prevalent among
minority youth populations. Findings revealed that minority
youth have a higher prevalence of e-cigarette use than white
youth. These findings are in line with previous studies show-
ing that disparities persist in substance use in general among
minority youth22.

The self-medication hypothesis, proposes that individuals,
including youth, may turn to substances like vaping to alleviate
negative emotions or psychological states. The self-medication
hypothesis posits that among those experiencing depressive
symptoms, substance use, including vaping use, may be moti-
vated by specific outcome expectancies related to the substance

use, such as negative mood management or stress reduction23.
Youth with poor mental health may vape more than peers be-
cause they believe vaping use will decrease stress, increase
relaxation and concentration23. Researchers hypothesize that
adolescents who experienced depression and/or suicidal behav-
iors may use vapor products to self-sooth12. Stress-coping
models suggest that youth vape to manage stress, anxiety, and
depression.

Research has shown significant association between psychoso-
cial stressors and adolescent e-cigarette use, highlighting the
potential importance of interventions, such as targeted school-
based programs that address stressors and promote stress man-
agement, as possible means of reducing adolescent e-cigarette
use24. Youth who vape may seek out and form friendships with
other vapers, creating a self-reinforcing cycle of vaping behavior.
Peer influence, especially the perception of peer approval and
use of e-cigarettes, significantly impacts youth vaping initiation
and frequency, as adolescents often emulate behaviors and adopt
attitudes based on what they perceive as social norm. Yout who
had used and who had never used e-cigarettes acknowledge their
popularity and acceptance among their peers. The literature
on teen vaping identifies peer influence (having peers who use
tobacco) as one of the most common drivers of teen e-cigarette
use, with demographics (male gender identity, older age, higher
amount of pocket money) and other tobacco use behavior (such
as regular and heavier use) also associated with use25.

Evidence based recommendation include use of schools. In-
stead of relying on zero tolerance policies only, school-wide
positive behavior interventions have shown effectiveness in vap-
ing prevention. Schools are ideal setting for vaping prevention
programs since large amount of youths social lives occur and
revolve around schools. To implement school-wide positive be-
havior interventions for youth vaping, schools should focus on
education, policy, and community support, including increase
of refusal skills, addressing misconceptions about vaping, and
offering resources for quitting, while also implementing clear
policies and enforcing them consistently. To implement school-
wide positive behavior interventions for vaping, focus must be
on comprehensive prevention programs, including education
about the risks, peer-led initiatives, and alternatives to suspen-
sion, while also addressing the underlying factors that contribute
to vaping, such as stress and peer pressure.

Examples of key strategies for school-wide interventions in-
clude: curriculum integration, peer education and parent in-
volvement. Curriculum Integration can be accomplished by
incorporating vaping prevention education into various subjects,
emphasizing the health risks, marketing tactics, and the dan-
gers of nicotine addiction. Peer Education includes training of
student leaders to deliver messages about vaping prevention,
promoting a positive and supportive school environment. Parent
Involvement can be accomplished with engagement of parents in
tobacco-related education by encouraging open communication
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and setting clear expectations. In addition, interventions can fo-
cus on positive reinforcement by promoting healthy alternatives:
Encourage students to engage in extracurricular activities, sports,
and other positive behaviors; Stress Management: Provide ac-
cess to counseling services and stress management techniques
to address the underlying factors that contribute to vaping; and
Cessation Programs: Offer access to smoking/vaping cessation
programs and resources.

Addressing Vaping Behaviors include implementing clear
policies and installing vape detectors. Establish and enforce a
comprehensive policy that prohibits vaping on school grounds
and at school-related events. Schools can consider using vape de-
tectors in high-risk areas to deter vaping behavior. Also, alterna-
tives to suspension should be considered. Implement alternative-
to-suspension programs that focus on education, counseling, and
support, rather than punitive measures. Resource and Support
for mental health should be another key component. Schools
should ensure students have access to mental health services
and resources to address underlying issues that may contribute
to vaping.

Youth psychiatry treatment programs may be an ideal set-
ting for prevention efforts and treatment, which should focus
on both nicotine dependence and psychiatric disorders4. The
results from this study can be used to tailor public health in-
terventions that are focused on youth at high odds of vaping
and poor mental health. These findings point for the need for
improved school-based services in the area of mental health and
vaping cessation. The findings indicate a need to target or adapt
direct services and programming for females and Asians and
American Indian/Alaska Native youth. Therefore, there is a need
for schools to assess youth for mental health and provide men-
tal health services or referral systems to community resources.
“Child and adolescent psychiatry treatment programs may be a
good setting for prevention efforts and treatment, which should
focus on both nicotine dependence and psychiatric disorders26.”

From a public health policy perspective, much more needs to
be done besides education and awareness campaigns, increase
mental health support (better access to mental health services,
school-based support systems, stress management programs),
parental & family involvement, community involvement, these
data call for stronger regulation to reduce/eliminate access to
vapor products by youth (restrict access, increase cost of vapor
products, ban flavored vaping products, reduce marketing to
youth, reduce selling of unauthorized vapor products by retail-
ers).

Although there are limited evidence-based treatment options
for vaping cessation, some previous studies show promise in
vaping cessation for youth that relies on behavioral interven-
tions, telehealth interventions, mobile apps27. “Adapting well-
established smoking cessation and other substance use treatment
approaches to address vaping is a worthwhile extension to fa-
cilitate evidence-based treatment development and dissemina-

tion27.”
Limitations of this study include the use of self-reported mea-

sures, resulting in social desirability bias from study participants
(e.g., sexual identity status). Furthermore, the data come from a
school-based survey that may be susceptible to recall bias and
self-reporting bias and may not be generalizable to youth not
attending schools. Another limitation to the study is that it relies
on cross-sectional data and therefore limits causal interpreta-
tions. A weakness of the study is that data excludes information
from youth who are marginalized or not in school.
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