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Abstract

Introduction: There is a well-established bidirectional relationship between cigarette smoking and internalizing mental health (IMH) symptoms
(eg, symptoms of depression, symptoms of anxiety). However, it is unclear whether IMH symptoms are associated with using different types
or combinations of nicotine products (eg, combustible, noncombustible, exclusive product use, or multi-product use). The purpose of this study
is to improve our understanding of the relationship between adolescent IMH symptoms and use of a wide variety of nicotine products by
examining the association between IMH symptoms and current nicotine use from 2020 to 2023.

Aims and Methods: Data come from the 2020 to 2023 waves of the International Tobacco Control (ITC) Adolescents Tobacco and Vaping Survey,
an online repeat cross-sectional survey of adolescents aged 16-19 in Canada, England, and the United States (n = 80,427). Current nicotine use
was examined in four categories: (1) no use, (2) exclusive noncombustible product use, (3) exclusive combustible product use, and (4) use of
both product types. Respondents reported current symptoms of depression or anxiety, and we generated a dichotomous IMH symptoms vari-
able (yes vs. no). We examined the association between IMH symptoms and current nicotine use using multinomial logistic regression models
that adjusted for covariates.

Results: IMH symptoms were most strongly associated with use of both product types (adjusted relative risk ratio [ARRR]: 1.91, 95% confi-
dence interval [Cl] 1.80 to 2.03), followed by exclusive noncombustible use (ARRR: 1.70, 95% CI = 1.61 to 1.80), and then exclusive combustible
use (ARRR: 1.29, 95% Cl = 1.21 to 1.37).

Conclusions: Adolescents with IMH symptoms are more likely to use nicotine products in general than adolescents without IMH symptoms.
Specifically, noncombustible product use may have a particularly strong relationship with poor mental health among adolescents. Longitudinal
research is needed to better understand directionality.

Implications: This study provides an up-to-date understanding of how mental health and nicotine use are related among adolescents, partic-
ularly during the COVID-19 pandemic and its aftermath. Results indicate that youth mental health may be related to nicotine use, particularly
noncombustible use, which is largely driven by e-cigarette use. Efforts to reduce youth e-cigarette use may consider emphasizing its relationship
with mental health. Efforts to promote e-cigarette use as a less harmful alternative to cigarette smoking should be aware of the association
between vaping and youth mental health.

Introduction tried their first cigarette before they turned 18° and that
cessation during adolescence is rare, resulting in continued
smoking into adulthood.® Adolescence is a key developmental
stage that involves drastic physiological, psychosocial, and
emotional changes.® These changes may increase adolescents’
susceptibility to mental health conditions, and, additionally,

Internalizing mental health (IMH) problems include
symptoms of anxiety and depression,' and are highly preva-
lent among adolescents, but rarely diagnosed or treated until
adulthood.? Adolescents with untreated IMH symptoms are
at risk for a number of adverse outcomes, including sub- ;
stance use disorders and suicide,® which is the third leading substan;e use and poorer health outcomes. ) o
cause of death among teenagers living in the United States Smoking and IMH symptoms are related cross-sectionally®

(US).* Evidence shows that individuals suffering from IMH and lpngitudinally: some longitudinal studies ﬁpding that
symptoms have life expectancies 25 years shorter than the smoking causes IMH symptom onset,!!! some finding that the

: 3 o imitiatien 12-15
general population, largely attributable to tobacco and other presence of IMH symptoms l.eads to S”?‘)kmg 1{161t11§t101.1,
substance use.>® Smoking initiation often occurs early in ad- and others finding a bidirectional relationship.'*** This re-

olescence, with around 87% of daily smokers reporting they search suggests that adolescent smoking may contribute to
IMH symptoms, or that adolescents with IMH symptoms

Received: April 29, 2024. Revised: January 1, 2025. Accepted: January 7 2025.

© The Author(s) 2025. Published by Oxford University Press on behalf of the Society for Research on Nicotine and Tobacco. All rights reserved. For
commercial re-use, please contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained through our
RightsLink service via the Permissions link on the article page on our site—for further information please contact journals.permissions@oup.com.

G20z 11dy B0 UO Josn oopalep JO Asioaun Aq 61 2656./SLOSBIU/AU/EE0L 0L/I0p/a[01E-80UBADE/)U/WOO"dNO"olWapede//:sdny WOy papeojumoq


reprints@oup.com
https://orcid.org/0000-0002-5078-5710
https://orcid.org/0000-0002-2503-4739
https://orcid.org/0000-0002-7715-6826
https://orcid.org/0000-0002-6062-1146
https://orcid.org/0000-0001-6418-4863
mailto:eloud@email.sc.edu

may use nicotine to self-medicate for psychiatric symptoms,
enhance cognitive deficits, or reduce unpleasant side effects of
psychiatric medications."” These findings among adolescents
are in line with abundant evidence of a connection between
smoking and IMH symptoms in adulthood.?

Over the past decade, the types of nicotine products have
grown beyond traditional combustible (eg, cigarettes, cigars,
hookahs) and noncombustible tobacco products (eg, smoke-
less tobacco) to include products such as electronic cigarettes
(e-cigarettes) and nicotine pouches. While use of any nico-
tine product involves potential health risks, noncombustible
products are less harmful than combustible products,*' since
most carcinogens and other toxicants responsible for the
health burden from tobacco use result from combustion.?
Nevertheless, noncombustible products can still be harmful,
including cardiovascular and respiratory effects, as well as the
risk of nicotine addiction.”® Beyond physical health, mental
health effects of nicotine use may also be a concern among
adolescents; however, more research is needed to better un-
derstand how mental health and nicotine use are related in
this population.

While the link between smoking and IMH in adolescence
is well-established, there is less evidence surrounding the po-
tential relationship between IMH and use of newer nicotine
products. Several recent, cross-sectional studies have found
positive associations between IMH symptoms and e-cigarette
use,”*?” and two longitudinal studies found that IMH
symptoms predicted subsequent e-cigarette use.?®* A few
cross-sectional studies found a gradient of association, where
IMH symptoms were highest in those reporting dual use,
lower in those reporting exclusive cigarette use, and lowest in
those reporting exclusive e-cigarette use.’** Only one study
has examined the relationship between IMH symptoms and
nicotine products beyond cigarettes and e-cigarettes, finding
that adolescents with IMH symptoms were more likely than
their counterparts to subsequentially use any tobacco product
when grouping all products together compared to use of no
products.®® While this study suggests that a wide variety of
tobacco products beyond cigarettes and e-cigarettes may be
related to IMH symptoms among adolescents, it remains un-
clear which types of products or combinations of products
may pose the highest risk, potentially due to specific product
characteristics (eg, constituents, addictiveness, additive effects
on IMH symptoms). More research is needed in this area.

The recent COVID-19 pandemic has impacted both mental
health and nicotine use prevalence. From 2020-2022, young
people around the world experienced significant disturbances
in their lives due to both the stress of living through a pandemic
and social isolation from school and public shutdowns.?
Longitudinal studies show that COVID-19 changed ado-
lescent mental health trajectories and resulted in significant
increases in symptoms of depression and anxiety.>* By con-
trast, prevalence of substance use, including tobacco, declined
during COVID-19,3¢ likely because of reduced opportunities
to access and share products during lock downs. However, as
of 2022, adolescents tobacco use prevalence may be returning
to pre-COVID levels or increasing.’”*® While surveillance of
youth during the acute phase of the pandemic was incomplete
because of school closures, this information suggests that the
COVID-19 pandemic may have had negative effects on both
the mental health and tobacco use patterns of adolescents.

The purpose of this study is to improve our understanding
of the relationship between adolescent IMH symptoms and
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use of a wide variety of nicotine products. We hypothesize
that the presence of IMH symptoms will be positively asso-
ciated with all categories of current nicotine use: exclusive
combustible product use, exclusive noncombustible product
use, and use of both product types. In line with prior research,
the strength of association between the presence of IMH
symptoms and current nicotine use will follow a gradient
similar with that found in studies of e-cigarette, cigarette,
and dual use: weakest for exclusive use of noncombustible
products, followed by exclusive use of combustible products,
and strongest for use of both product types. Because of the im-
pact of the COVID-19 pandemic, we also hypothesize that the
association between IMH symptoms and current nicotine use
will be moderated by time, with the association weakening
over the course of the COVID-19 pandemic due to worsening
mental health among the general population, regardless of
their nicotine use status. Finally, given differences in nicotine
use and mental health in England, Canada, and the US, we hy-
pothesize that the relationship will be moderated by country.

Methods

Data Source

The data for this study comes from the International Tobacco
Control (ITC) Policy Evaluation Project Adolescents Tobacco
and Vaping Survey, a repeat cross-sectional survey of national
samples of adolescents in England, Canada, and the United
States.”” This study uses six waves of the ITC Adolescents
Tobacco and Vaping Survey conducted between 2020 and
2023: two surveys in 2020 (February to March; August);
two in 2021 (February; August); one in 2022 (August); and
one in 2023 (August). Eligible participants were between the
ages of 16 and 19 living in each of the three target coun-
tries. Participants were recruited from the Nielsen Consumer
Insights Global Panel, with a final sample target of 4500
participants for each country at each survey. For each survey,
Nielsen selected random samples from both probability and
nonprobability panels in each country.

A random selection of panelists, parents of panelists (for
participants under 18), or panelists with children ages 16-19
received email invitations with a unique survey link to screen
for eligibility. After reviewing information about the study
and consenting to participate, eligible participants completed
the survey. The survey took approximately 20 min to answer
and was available in English in all countries, plus French in
Canada. Participants received renumeration in accordance
with the panel incentive structure, which included point-
based rewards, monetary rewards, and/or chances to win
monthly prizes.

Measures
Dependent variable: current use of nicotine products

Dependent Variable: Current Use of Nicotine Products.
Current nicotine use measures were adapted from the
Population Assessment of Tobacco and Health (PATH) study
surveys.* Participants reported the number of days (#0-30)
in the past month that they had used cigarettes and, sepa-
rately, e-cigarettes. Any past month use was considered cur-
rent use (yes vs. no). Current use of little cigars or cigarillos
(LCCs), cigars, bidis, smokeless tobacco, hookah, and nico-
tine pouches were measured with a checklist for past 30-day
use of each product. Using these variables, we derived the
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following product use categories: no use; exclusive com-
bustible product use (ie, cigarettes, little cigars or cigarillos,
cigars, bidis, hookah); exclusive noncombustible product
use (ie, e-cigarette, smokeless tobacco, nicotine pouches); or
use of both product types (at least one combusted and one
noncombusted product).

Independent  Variable: Internalizing Mental Health
Symptoms. IMH symptoms were measured using two items
from the Screening Tool for Psychological Distress (STOP-D),
which has been validated among adults.* Symptoms of de-
pression were measured by asking participants, “In the
last month, how much have you been bothered by feeling
sad, down, or uninterested in life?” Symptoms of anxiety
were measured by asking participants, “In the last month,
how much have you been bothered by feeling anxious or
nervous?” For both items, response options ranged from 0
to 9, with anchors at 0 (not at all), 3 (a little), 6 (moder-
ately), and 9 (severely). Respondents who selected “don’t
know” or “refused” were excluded from the analytic sample
(n =1,250).

For the present study, we examined (1) each continuous
item, (2) each binary versions of these variables (ie, validated
cut-points of 4 for depression symptoms and 5 for anxiety
symptoms*!), (3) a combined continuous version (averaging
scores together), and (4) a binary IMH symptoms variable
indicating if respondents reported above the cut point for ei-
ther depression or anxiety symptoms (1) or neither (0).

Covariates

Participants indicated their age (16, 17, 18, or 19) and sex
at birth: (male, female). Participants were asked, “What is
your current gender identity?” with response options “Man,”
“Woman,” “Trans male/ trans man,” “Trans female / trans
woman,” “Gender queer / Gender nonconforming (GNC),”
or “Different identity,” where an open response was provided.
Where possible, open responses (7 =8392) were coded as
man, woman, transgender, and GNC. These categories were
recoded to a binary gender minority variable where responses
of “man” or “woman” were coded as 0 [reference] and other
responses were coded as 1 “yes.” Invalid responses, responses
of “Don’t know,” and “Refused” were coded as missing and
were excluded from analyses (7 = 465).

Participants provided country-specific race/ethnicity in-
formation in the survey; however, pooled analyses involved
a binary race variable of “white only” vs. “other races or
mixed race.” Socioeconomic status (SES) was collected using
a measure of perceived family SES, where participants were
asked, “How would you describe your family’s financial situ-
ation?” with response options “not meeting basic expenses,”
“just meeting basic expenses,” “meeting needs with a little
left over,” “living comfortably,” and “don’t know/refuse.”
Participants were asked which country they live in: Canada,
the United States, or England, which was used as an indicator
of location. For each data collection wave, a wave indicator
was generated.

Analyses

In our assessment of the indictors of IMH symptoms, we
found that symptoms of anxiety and symptoms of depres-
sion were strongly correlated (continuous measure 7 = 0.76,
binary measure 7 =0.61, p <.001). Sensitivity analyses of
primary analyses with the measures as separate indicators
and as a combined binary IMH symptoms variable produced

very similar results (see Supplementary Table S1); there-
fore, we used the binary IMH symptoms variable for ease of
interpretation.

Trends in nicotine use and IMH symptoms over time were
examined using simple prevalence rates and chi-square tests,
adjusting for post-stratification weights. Adjusted multi-
nomial regression models were estimated with a four-level
product use dependent variable: no use [reference]; exclusive
combustible product use; exclusive noncombustible product
use; and use of both product types. The primary independent
variable was IMH symptoms.

Interactions of IMH symptoms with wave and country
were examined by creating an interaction term of IMH
symptoms x Wave and IMH symptoms x country and in-
cluding them in separate multinomial regression models. A
global interaction test was conducted to determine whether
the interaction terms were significant. Variables moderating
the relationship between IMH symptoms and nicotine use
were then examined by stratifying the main analyses by that
variable (ie, stratifying the model estimating the association
between IMH symptoms and nicotine use by wave).

All analyses adjusted for wave, gender minority status, sex,
race, age, perceived family SES, and country of residence. In
addition, sample weights were constructed based on popu-
lation estimates for sociodemographic variables (age, sex,
region in all countries; race in United States only) and past
30 day smoking (based on national estimates in United States
and Canada; unavailable in England).? All analyses were
conducted using Stata version 16.

Results

Sample Characteristics

The sample characteristics by wave are provided in Table
1. The full analytic sample (7 =80 427) was 23% age 16,
26% age 17, 30% age 18, and 21% age 19. The sample
was 49% female and 51% male, with 4% of the sample re-
porting a gender minority identity. For race/ethnicity, 66% of
respondents reported being white.

Current Nicotine Use

Prevalence of current nicotine product use by wave are shown
in Table 1. Most (77%) of the sample reported no past 30-day
use of any nicotine product, 9% reported exclusive noncom-
bustible product use, 6% reported exclusive combustible
product use, and 8% reported use of both product types.

Internalizing Mental Health Symptoms

When pooled across waves, 58% of the sample reported
experiencing IMH symptoms in the past 30 days. By wave,
58% reported IMH symptoms in February 2020, 57% in
August 2020, 64% in February 2021, 62% in August 2021,
58% in August 2022, and 51% in August 2023. Trends in
IMH symptom prevalence by current nicotine use status is
shown in Figure 1.

Associations between internalizing mental health
symptoms and current nicotine use

In adjusted multinomial models (see Table 2), IMH
symptoms were positively associated with all categories
of current nicotine use compared to noncurrent use. Risk
ratios appeared in a gradient, with the lowest risk for ex-
clusive combustible product use (adjusted relative risk ratio
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Table 1. Sample Characteristics of Adolescents in Canada, England, and the United States from 2020 to 2023 (n = 80 427)
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Aug 2021
n=13579

Aug 2022
n=12 596

Aug 2023
n=12 481

Total
n=280,427

Characteristics Categories  Feb 2020 Aug 2020 Feb 2021
n=13 461 n=14353 n=13957
n (weighted %)
Country Canada 4167 (30.9%) 4221 (29.4%) 4543 (32.5%)
England 4215 (31.3%) 4215 (29.5%) 4241 (30.4%)
United 5079 (37.8%) 5079 (41.2%) 5173 (37.1%)
States
Age 16 2877 (23.7%) 3195 (23.0%) 3159 (22.2%)
17 3108 (24.9%) 3611 (25.7%) 3951 (26.3%)
18 4208 (30.0%) 4503 (30.9%) 4243 (31.9%)
19 3268 (21.4%) 3044 (20.5%) 2604 (19.6%)
Sex assigned at Female 8604 (48.8%) 9392 (48.9%) 9695 (48.9%)
birth
Gender mi- Yes 307 (2.0%) 432 (2.6%) 533 (3.2%)
nority
Race White 8660 (69.2%) 8429 (67.7%) 8315 (65.7%)
Perceived Not meeting 765 (4.6%) 483 (3.0%) 506 (3.4%)
family socioec-  needs

onomic status

Just meeting
needs

3545 (24.4%)

3302 (21.1%)

3254 (21.1%)

Meeting 4329 (32.8%) 4963 (34.9%) 4532 (32.9%)
needs

Living com- 4262 (34.3%) 4890 (36.2%) 4931 (38.1%)
fortably

No response

560 (4.0%)

715 (4.7%)

734 (4.6%)

Depression Yes 7508 (50.3%) 7725 (49.9%) 8591 (56.9%)
symptoms
Anxiety Yes 7085 (47.3%) 7005 (44.8%) 7829 (51.8%)
symptoms
IMH Yes 8542 (57.8%) 8838 (57.1%) 9561 (63.8%)
symptoms
Current nico-  None 9346 (74.4%) 11214 (79.3%) 10726 (78.2%)
tine use ! Exclusive 1322 (9.5%) 997 (7.0%) 1216 (8.1%)
combustible
Exclusive 1216 (7.1%) 1071 (6.9%) 913 (6.3%)
noncombus-
tible
Both types 1577 (9.0%) 1071 (6.8%) 1102 (7.3%)

4537 (33.4%)
4251 (31.2%)
4791 (35.4%)

2633 (22.8%)
3229 (26.8%)
4481 (29.7%)
3236 (20.7%)
9357 (48.9%)
796 (5.0%)

7513 (64.0%)
471 (3.1%)

3195 (20.8%)
4762 (35.9%)
4508 (35.7%)

643 (4.5%)
7999 (53.6%)

7505 (50.2%)
9111 (61.6%)

10170 (78.1%)
1226 (8.8%)

910 (5.4%)

1273 (7.7%)

4329 (34.3%)
4197 (33.3%)
4070 (32.4%)

2217 (21.7%)
2915 (28.0%)
4355 (30.2%)
3109 (20.2%)
8410 (48.9%)
774 (5.4%)

7769 (66.8%)
687 (4.3%)

3512 (26.4%)
4147 (32.8%)
3688 (32.4%)

562 (4.1%)
6959 (49.8%)

6566 (46.4%)
8046 (57.7%)

8722 (73.9%)
1572 (10.9%)

840 (6.5%)

1462 (8.7%)

4158 (33.2%)
4201 (33.7%)
4122 (33.1%)

2584 (23.3%
2999 (26.3%

( )
( )

3932 (29.6%)
( )
(

2966 (20.8%
7864 (49%)

492 (3.6%)

4781 (65.0%)
693 (4.5%)

3640 (27.3%)
4173 (34.3%)
3451 (30.0%)

524 (3.9%)
6523 (42.9%)

5632 (40.0%)
7008 (50.8%)

8816 (75.8%)
1537 (11.1%)

771 (5.2%)

1357 (7.9%)

25955 (32.2%)
25332 (31.5%)
29140 (36.3%)

16665 (22.8%
19813 (26.3%

( )
( )

25722 (30.4%)
( )
(

18227 (20.5%
53322 (49%)

3334 (3.6%)

31109 (66.4%)
3605 (3.8%)

20448 (23.4%)
26906 (33.9%)
25730 (24.6%)

3738 (4.3%)
35542 (50.7%)

41622 (46.8%)
51106 (58.3%)

58994 (76.7%)
7870 (9.2%)

5721 (6.3%)

7842 (7.9%)

Table displays sample characteristics by wave including country (Canada, England, or United States), age (16-19), sex assigned at birth (female, male),
gender minority (yes if participants indicated a transgender or gender nonconforming identity), race (white, other races), perceived family socioeconomic
status (not meeting needs, just meeting needs, meeting needs, living comfortably, or no response), symptoms of depression (yes if participants reported
experiencing moderate-severe symptoms in the past 30 days), symptoms of anxiety (yes if participants reported experiencing moderate-severe symptoms in
the past 30 days), internalizing mental health (IMH) symptoms (yes if participants reported either symptoms of depression or anxiety in the past 30 days),
and current nicotine use (none, exclusive combustible, exclusive noncombustible, or both types).
!Current nicotine use includes reporting use of a nicotine product in the past 30 days. Exclusive combustible products include cigarettes, cigars, little cigars
or cigarillos, bidis, and hookah. Exclusive noncombustible products include e-cigarettes, nicotine pouches, and smokeless tobacco. Both types include at
least one combustible and noncombustible product. Prevalence rates are weighted.

[ARRR]: 1.29, 95% confidence interval [CI] = 1.21 to 1.37),
followed by exclusive noncombustible product use (ARRR:
1.70,95% CI = 1.61 to 1.80), and the highest risk for use of
both product types (ARRR: 1.91, 95% CI = 1.80 to 2.03).
Unadjusted models had the same pattern of results (see
Supplemental Table S2).

Potential Moderators

Next, we added interaction terms to the adjusted multinomial
models for nicotine product use to examine the moderating
role of country and wave. The interaction results are shown

in Supplementary Table S3. The interaction between IMH
symptoms and country was statistically significant (global
F-test p = .03). To better understand this interaction, we strat-
ified our primary analyses by country (see Table 3). Patterns
of association within each country were similar; however, risk
ratios were highest for Canada (ie, 1.33-1.99) and lowest for
the United States (ie, 1.25-1.84).

The interaction between IMH symptoms and survey wave
was also statistically significant (global F-test p <.001). The
component interaction is shown in Supplementary Table S3.
To better understand the interaction between IMH symptoms
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Figure 1. Trends in internalizing mental health symptom prevalence by current nicotine use (n = 80 427). Figure illustrates weighted prevalence

of internalizing mental health symptoms by nicotine use type among adolescents in Canada, England, and the United States from 2020 to 2023.
Participants with internalizing mental health (IMH) symptoms indicated experiencing either symptoms of depression or anxiety moderately severely

in the past 30 days. Current nicotine use includes reporting use of a nicotine product in the past 30 days. Exclusive combustible products include
cigarettes, cigars, little cigars or cigarillos, bidis, and hookah. Exclusive noncombustible products include e-cigarettes, nicotine pouches, and smokeless
tobacco. Both types include at least one combustible and noncombustible product. Nonuse is the reference.

and wave, we stratified our primary analyses by wave (see
Table 3). In all individual waves except for August 2022, we
found the same patterns of statistically significant ARRRs
for IMH symptoms and the current nicotine use categories:
strongest for those who use both product types, followed by
exclusive noncombustible product use, and then exclusive
combustible product use. However, in August 2022, IMH
symptoms were not associated with exclusive combustible
product use, but were associated with exclusive noncombus-
tible product use (ARRR: 1.80, 95% CI = 1.58 to 2.04) and
use of both product types (ARRR: 1.81, 95% CI = 1.56 to
2.10). In August 2023, patterns returned to mirror those in
the initial waves.

Discussion

This study found that the presence of IMH symptoms is asso-
ciated with current nicotine use among adolescents, adding to
the robust literature of the strong association between IMH
problems and cigarette smoking®'® and more recently devel-
oping literature finding a link between IMH problems and
e-cigarette use.?*32 This finding also aligns with the study of
IMH problems and multiple tobacco products.®?

When examining the relationship between IMH symptoms
and nicotine use categorized by combustibility, this study
provides evidence of a gradient where IMH symptoms are
most likely among adolescents using both combustible
and noncombustible products, second most likely among
those using exclusively noncombustible products, and least
likely among those using exclusively combustible products.
However, all groups were more likely to report IMH
symptoms compared to adolescents not currently using any

nicotine product. This differs from previous studies and our
hypothesis that dual use and exclusive cigarette use would be
associated with a higher risk for IMH problems compared ex-
clusive e-cigarette use.’*? These studies were conducted prior
to 2020, so perhaps the relationship between e-cigarette use
and IMH symptoms has changed. Indeed, our results suggest
that noncombustible product use, largely driven by e-cigarette
use, may increase the risk of IMH problems beyond that of
combustible product use. Another possible explanation is that
adolescents using noncombustible products may be more nic-
otine dependent than those using combustible products, given
that noncombustible products are easier to conceal,** may
have greater nicotine dosage,*>** or are advertised via media
channels like social media that are used more frequently by
those with IMH problems.* More research is needed to rep-
licate and better understand this finding.

We found evidence of moderation between both country
and IMH symptoms and survey wave and IMH symptoms.
When stratifying the results by country, we found very similar
results across the countries, with slightly different strengths of
association. This suggests that the association between IMH
symptoms and nicotine use is generally consistent across
the three countries. In recent years, many countries have
implemented policies to reduce combustible tobacco use (e.g.,
taxes, smoke-free policies, sales and marketing restrictions).*”
By contrast, a few countries have adopted harm reduction
policies, such as in the United Kingdom,* that promote
switching to e-cigarettes as a lower risk alternative for adults
who smoke and want to quit. E-cigarette use has remained rel-
atively stable or decreased in countries without such policies
(i.e., Canada and United States).’”*® Given these differences,
future studies may wish to examine specific country-level
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Table 2. Correlates of Current Nicotine Use Among Adolescents in Canada, England, and the United States from 2020 to 2023 (n = 80 427)

Nonuse Exclusive combustible Exclusive noncombustible Both
(n=58994) (n=5721) (n = 7870) (n = 7842)

Category % %  ARRR(95% CD' %  ARRR(95% CD' % ARRR(95% CI)!
IMH Symptoms No 44.6 38.4  Ref 30.7  Ref 29.8%  Ref

Yes 55.4 61.6 1.29(1.21-1.37)"" 69.3 1.70 (1.61-1.80)"" 70.2% 1.91 (1.80-2.03)"""
Wave Feb 20 16.2 19.1 Ref 17.4 Ref 19.0 Ref

Aug 20 18.4% 19.5 0.95 (0.86-1.04) 13.7 0.71(0.65-0.77)"" 15.5 0.76 (0.69-0.83)"""

Feb 21 17.7 17.6 0.86 (0.78-0.95)"" 15.4 0.81(0.74-0.88)"" 16.1 0.79 (0.72-0.86)"""

Aug 21 17.2 14.5 0.73 (0.66-0.80)"" 16.3 0.91 (0.84-0.99)" 16.6 0.84 (0.77-0.92)""

Aug 22 15.1 16.3 0.89 (0.80-0.98)" 18.6 1.17(1.08-1.28)"" 17.3 0.96 (0.88-1.05)

Aug 23 15.4 13.0 0.70(0.63-0.78)""" 18.8 1.21(1.12-1.32)"" 15.6 0.89 (0.81-0.97)""
Country Canada 32.8 27.6  Ref 33.4  Ref 28.5 Ref

England 29.4 49.4 1.98(1.84-2.12)"" 25.7 0.78 (0.73-0.83)""" 44.1 1.64 (1.54-1.75)"""

United States 27.7 23.0  0.69 (0.64-0.75)""" 40.9 1.00 (0.94-1.06) 27.4 0.78 (0.73-0.84)"""
Age 16 24.5 16.7  Ref 17.1  Ref 17.3 Ref

17 27.3 25.0 1.38(1.26-1.51)"" 22.7 1.16(1.07-1.25)"" 21.8 1.14 (1.05-1.24)"

18 29.3 324 1.57 (1.44-1.72)"" 35.3 1.64 (1.53-1.76)"" 33.8 1.53 (1.42-1.65)"""

19 18.9 25.8 2.01(1.84-2.21)"" 249 1.75(1.62-1.89)"" 27.1 1.92 (1.77-2.09)"""
Sex Female 49.3 41.0  Ref 56.3  Ref 42.9 Ref

Male 50.8 59.0 1.54(1.45-1.63)"" 43.7 0.86(0.82-0.91)"" 57.1 1.56 (1.47-1.64)"""
Gender minority No 96.0 96.1  Ref 95.8  Ref 95.0 Ref

Yes 3.5 3.4 1.05(0.89-1.23) 3.7 0.80(0.70-0.92)"" 4.4 1.17 (1.03-1.34)"
Race White 64.7 67.6  Ref 74.8  Ref 72.2 Ref

Other 34.2 31.1 0.87(0.82-0.93)"" 24.4 0.56(0.53-0.60)""" 26.8 0.67 (0.63-0.71)"""
Perceived family SES  Not meeting needs 3.0 6.6  Ref 5.0 Ref 8.4 Ref

Just meeting needs  21.9 28.8 0.56 (0.49-0.63)"" 27.0 0.77 (0.68-0.87)""" 29.4 0.47 (0.42-0.52)"""

Meeting needs 34.7 30.8 0.38(0.33-0.43)"" 33.0 0.62(0.55-0.70)"" 30.0 0.31 (0.28-0.35)""

Living comfortably 35.8 30.2 0.36 (0.32-0.41)"" 31.5 0.59(0.52-0.67)""" 30.0 0.31 (0.28-0.34)"""

No response 4.7 3.7 0.34(0.28-0.41)"" 3.5 0.54(0.45-0.64)" 2.3 0.19 (0.16-0.23)""

Table displays correlates of current nicotine use among adolescents in Canada, England, and the United States from 2020 to 2023. Current nicotine use
includes reporting use of a nicotine product in the past 30 days. Exclusive combustible products include cigarettes, cigars, little cigars or cigarillos, bidis,

and hookah. Exclusive noncombustible products include e-cigarettes, nicotine pouches, and smokeless tobacco. Both types include at least one combustible

and noncombustible product. Nonuse is the reference.

Potential correlates include country (Canada, England, or United States), age (16-19), sex assigned at birth (female, male), gender minority (yes if
participants indicated a transgender or gender nonconforming identity), race (white, other races), perceived family socioeconomic status (SES) (not meeting
needs, just meeting needs, meeting needs, living comfortably, or no response), and internalizing mental health (IMH) symptoms (yes if participants reported
either symptoms of depression or anxiety moderately-severely in the past 30 days).

ARRR = adjusted relative risk ratio; CI = confidence interval.

!ARRRs were estimated in multinomial regression model with current nicotine use (ref = no use) as the outcome. Model adjusted for IMH symptoms, wave,

country, age, sex, gender identity, race, and SES.

Bold indicates statistical significance. p < .05:*, p <.01:**, p <.001: *** All models and prevalence rates are weighted.

differences in nicotine use prevalence and the strength of as-
sociation with IMH symptoms.

In terms of survey wave, we found that the relationship
between IMH symptoms and nicotine use was moderated
by time. When examining the analyses stratified by wave,
we found that the strength of association between IMH
symptoms and all types of nicotine use was positive for all
waves except for exclusive combustible use in August 2022.
Indeed, there was no association between IMH symptoms
and exclusive combustible use in August of 2022. However,
the results for August 2023 were the same as all previous
waves, suggesting that the change in August 2022 was tem-
porary and has resolved; however, these findings may also be
due to statistical error or chance. Still, our findings suggest
that the association between IMH symptoms and combus-
tible nicotine use needs to be monitored, as this shift could

signal a possible change. For example, perhaps adolescents
who have IMH symptoms are shifting towards noncombus-
tible products for a variety of reasons, including that they are
better able to satisfy their nicotine cravings, they are easier to
use discretely, they are cheaper than cigarettes, they are more
socially acceptable, or because of advertising for e-cigarettes
targeting adolescents. Research is needed to understand the
relationship between IMH symptoms and nicotine depend-
ence of e-cigarette and dual use. Longitudinal research may be
needed to understand whether people with IMH symptoms
are more likely to escalate use or whether people who use
start to express IMH symptoms, perhaps because they are
becoming dependent and experience withdrawal symptoms.
Future studies should also examine if the relationship be-
tween IMH symptoms and nicotine use is moderated by other
characteristics, such as sociodemographic characteristics that
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Table 3. Association Between Internalizing Mental Health Symptoms and Current Nicotine Use Stratified by Wave and Country Among Adolescents
from Canada, England, and the United States from 2020 to 2023 (n = 80 427)

IMH Exclusive combustible use Exclusive noncombustible use Both
t
Strata MPIOMS RRR (95%  ARRR(95% CI)'  RRR (95% CI)  ARRR(95% CI)'  RRR (95% CI) ARRR(95% CI)!
CI)
Stratified by wave
February No Ref Ref Ref Ref Ref Ref
2020 1.40 (1.22- 1.22 (1.05-1.41)"  1.76 (1.56-1.99)"" 1.67 (1.46-1.90)"" 1.81 (1.59-2.06)""  1.89 (1.65-2.17)"""
(71 = 13 461) 1.61)’)”
August No Ref Ref Ref Ref Ref Ref
2020 Yes 1.46 (1.28- 1.45 (1.25-1.67)"" 1.65 (1.44-1.89)"" 1.60 (1.39-1.85)"" 1.84 (1.60-2.11)""  1.98 (1.71-2.29)"""
(72 =14 353) 1.67)»”
February No Ref Ref Ref Ref Ref Ref
2021 Yes 1.40 (1.21- 1.39 (1.19-1.63)""" 1.75 (1.53-2.01)"" 1.59 (1.38-1.84)""" 1.63 (1.42-1.89)"" 1.63 (1.40-1.89)""
(n =13 957) 1.62)”4*
August No Ref Ref Ref Ref Ref Ref
2021 Yes 1.44 (1.22- 1.47 (1.24-1.73)"" 1.90 (1.66-2.17)"" 1.82 (1.58-2.09)"" 1.87 (1.62-2.15)""  2.00 (1.73-2.32)""
(n=13579) 1.68)"
August No Ref Ref Ref Ref Ref Ref
2022 Yes 0.81 (0.70- 0.95 (0.81-1.11) 2.02 (1.78-2.28)""" 1.80 (1.58-2.05)""" 1.95 (1.71-2.24)""" 1.82 (1.57-2.10)"""
(n=12 596) 0.93)”
August No Ref Ref Ref Ref Ref Ref
2023 Yes 1.39 (1.19- 1.39 (1.18-1.65)""" 2.04 (1.82-2.29)"" 1.73 (1.53-1.96)""" 2.40 (2.12-2.72)*** 2.20 (1.90-2.56)"""
(n =12 481) 1.61)”*
Stratified By Country
Canada No Ref Ref Ref Ref Ref Ref
(7=25955) Yes 1.29 (1.16- 1.33 (1.18-1.50)""" 1.96 (1.79-2.15)"" 1.81 (1.65-2.00)""" 2.00 (1.79-2.22)"" 1.99 (1.78-2.23)""
1.45)""
England No Ref Ref Ref Ref Ref Ref
(n=25332) Yes 127 (117- 1.28 (1.17-1.41)"" 1.63 (1.47-1.80)"" 1.63 (1.46-1.81)"" 1.95 (1.78-2.12)""  1.94 (1.77-2.13)""
1.39)"
United No Ref ref ref Ref Ref Ref
States
(7=29 140) Yes 1.26 (1.11- 1.25 (1.10-1.42)" 1.85 (1.70-2.00)""" 1.68 (1.54-1.83)""" 1.67 (1.51-1.85)""" 1.84 (1.65-2.05)"""
1.42)""

Table displays association between internalizing mental health (IMH) symptoms and current nicotine use among adolescents in Canada, England, and the
United States from 2020 to 2023, stratified by survey wave and country. Current nicotine use includes reporting use of a nicotine product in the past 30
days. Exclusive combustible products include cigarettes, cigars, little cigars or cigarillos, bidis, and hookah. Exclusive noncombustible products include
e-cigarettes, nicotine pouches, and smokeless tobacco. Both types include at least one combustible and noncombustible product. Nonuse is the reference.
Participants with internalizing mental health (IMH) symptoms indicated experiencing either symptoms of depression or anxiety moderately-severely in the

past 30 days.

Models adjust for country (Canada, England, or United States), age (16-19), sex assigned at birth (female, male), gender minority (yes if participants
indicated a transgender or gender nonconforming identity), race (white, other races), and perceived family socioeconomic status (SES) (not meeting needs,
just meeting needs, meeting needs, living comfortably, or no response).
RRR = relative risk ratio; ARRR = adjusted relative risk ratio; CI = confidence interval; IMH = internalizing mental health.
'ARRRs were estimated in multinomial regression model with current nicotine use (ref = no use) as the outcome.

Bold indicates statistical significance. p <.05: ", p <.01: ", p <.001: " All models and prevalence rates are weighted.

we found were correlated of nicotine use, including gender
identity, race, and SES.

This study has several strengths, including using a large,
national data set from three separate countries, over multiple
survey waves. The consistent results between the countries

suggest that the relationship between nicotine use and IMH
symptoms is consistent across geography, culture, and policy
contexts. There are several limitations to this study. First, as
this is cross-sectional data, causation cannot be concluded
from these results. Future studies of these relationships may
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use longitudinal data to confirm directionality. Regardless
of the directionality of the association, the strong relation-
ship between nicotine use and IMH symptoms found in this
study is cause for concern. It is apparent that use of nico-
tine resulting in IMH symptoms is a problem. However, it
is also concerning in the other direction (ie, IMH symptoms
resulting in nicotine use). Some research indicates that people
with mental health problems may use nicotine to manage
IMH symptoms'?; however, in our cross-sectional study, our
measure of current IMH symptoms, as opposed to IMH di-
agnosis, being associated with current nicotine use suggests
that if this is the case, the management of symptoms using
nicotine may not be effective. Indeed, the standard of care
of IMH conditions among adolescents is well-established
and involves cognitive-behavioral therapy or interpersonal
therapy, pharmacological treatment of selective serotonin re-
uptake inhibitors, or a combination of both.* Furthermore,
tobacco cessation interventions for adolescents are effective
at reducing tobacco use among adolescents and have been
found to result in improved mental health.>

Another limitation of this study is that the IMH measure
has only been validated in adults at the present. However,
the prevalence rates of symptoms of depression and anxiety
found by these measures are similar to population-level prev-
alence rates found using other measures.’! Furthermore, given
that diagnoses of IMH conditions does not occur until adult-
hood for most people,> measuring self-reported experiences
with common IMH symptoms (ie, feeling depressed, feeling
worried) appears to be a reasonable way to measure IMH
symptoms in adolescents. Additionally, these measures cannot
distinguish whether the respondents are suffering from acute
or chronic mental health symptoms, which may have differ-
ential impact on their reasons for and perceived benefit of
their nicotine use. Future studies should explore how youth
use nicotine and other substances differently based on the
patterns of IMH symptoms and appropriately inform tailored
nicotine cessation interventions.

Overall, this study describes the relationship between IMH
symptoms and nicotine use among adolescents in three coun-
tries before, during, and after the acute phase of the COVID-
19 pandemic. Findings suggest that nicotine use remains a
potential risk factor for IMH problems among this popula-
tion. Indeed, the likelihood of IMH problems was highest for
e-cigarettes, which have replaced combusted cigarettes as the
most popular nicotine product among adolescents in Canada,
England, and the US. This study highlights a need to address
both the high nicotine use rates among adolescents in all
three countries, and the widespread mental health challenges
confronting adolescents.

Supplementary material

Supplementary material is available at Nicotine and Tobacco
Research online.

Funding

The ITC Youth Tobacco and Vaping Survey annual waves 1,2,
3,4, 6,and 7 were supported by a P01 grant (P01CA200512)
from the US National Institutes of Health. Waves 3.5, 4.5
and 5 were funded by a contribution from Health Canada’s
Substance Use and Addictions Program (SUAP).

Hackworth et al.

Declaration of Interests

JFT and DH have served as expert witnesses on behalf of
governments in litigation involving the tobacco industry. The
remaining authors declare that they do not have any conflicts
of interest.

Data availability

Data are available on reasonable request. Deidentified data
will be made available to researchers who provide a meth-
odologically sound proposal for use in achieving the goals of
the approved proposal. Proposals should be submitted to DH
(dhammond@uwaterloo.ca).

Author Contributions

Emily Hackworth (Conceptualization [lead], Formal analysis
[lead], Validation [lead], Visualization [lead], Writing—orig-
inal draft [lead]), Désirée Vidana-Pérez (Writing—review &
editing [equal]), Riley O'Neal (Formal analysis [Supporting],
Writing—review & editing [equal]), Minji Kim (Writing—re-
view & editing [equal]), Jennifer Fillo (Writing—review &
editing [equal]), David Hammond (Data curation [equal],
Funding acquisition [equal], Project administration [equal],
Resources [equal], Writing—review & editing [equal]), and
James Thrasher (Conceptualization [Supporting], Supervision
[equal], Writing—review & editing [equal])

References

1. Willner CJ, Gatzke-Kopp LM, Bray BC. The dynamics of
internalizing and externalizing comorbidity across the early school
years. Dev Psychopathol. 2016;28(4pt1):1033-1052.

2. Radez ], Reardon T, Creswell C, et al. Why do children and
adolescents (not) seek and access professional help for their mental
health problems? A systematic review of quantitative and qualita-
tive studies. Eur Child Adolesc Psychiatry. 2021;30(2):183-211.

3. Pompili M, Serafini G, Innamorati M, et al. Substance abuse and
suicide risk among adolescents. Eur Arch Psychiatry Clin Neurosci.
2012;262(6):469-485.

4. Minino. Products - Data Briefs - Number 37 - May 2010 [Internet];
2019. https://www.cdc.gov/nchs/products/databriefs/db37.htm
Accessed October 14, 2021.

5. Myers MG, MacPherson L. Smoking cessation efforts among sub-
stance abusing adolescents. Drug Alcobhol Depend. 2004;73(2):209-
213.

6. Chung SS, Joung KH. Risk factors for smoking behaviors among
adolescents. | Sch Nurs. 2014;30(4):262-271.

7. Maenhout L, Peuters C, Cardon G, et al. The association of
healthy lifestyle behaviors with mental health indicators among
adolescents of different family affluence in Belgium. BMC Public
Health. 2020;20(1):1-13.

8. Banzer R, Haring C, Buchheim A, et al. Factors associated with dif-
ferent smoking status in European adolescents: results of the SEYLE
study. Eur Child Adolesc Psychiatry. 2017;26(11):1319-1329.

9. Ferreira VR, Jardim TV, Sousa ALL, Rosa BMC, Jardim PCV.
Smoking, alcohol consumption and mental health: data from the
Brazilian study of cardiovascular risks in adolescents (ERICA). Ad-
dict Behav Rep. 2019;9:100147.

10. Georgiades K, Boyle MH. Adolescent tobacco and cannabis use:
young adult outcomes from the Ontario Child Health Study. |
Child Psychol Psychiatry. 2007;48(7):724-731.

11. Goodwin RD, Lewinsohn PM, Seeley JR. Cigarette smoking
and panic attacks among young adults in the community: the
role of parental smoking and anxiety disorders. Biol Psychiatry.
2005;58(9):686-693.

G20z 11dy B0 UO Josn oopalep JO Asioaun Aq 61 2656./SLOSBIU/AU/EE0L 0L/I0p/a[01E-80UBADE/)U/WOO"dNO"olWapede//:sdny WOy papeojumoq


dhammond@uwaterloo.ca
https://www.cdc.gov/nchs/products/databriefs/db37.htm

Nicotine and Tobacco Research, 2025, Vol. XX, No. XX

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Munafo MR, Hitsman B, Rende R, Metcalfe C, Niaura R.
Effects of progression to cigarette smoking on depressed mood in
adolescents: evidence from the National Longitudinal Study of Ad-
olescent Health. Addiction. 2008;103(1):162-171.

Naicker K, Galambos NL, Zeng Y, Senthilselvan A, Colman 1. So-
cial, demographic, and health outcomes in the 10 years following
adolescent depression. | Adolesc Health. 2013;52(5):533-538.
O’Loughlin J, O’Loughlin EK, Wellman RJ, et al. Predictors of cig-
arette smoking initiation in early, middle, and late adolescence. |
Adolesc Health. 2017;61(3):363-370.

Smith PH, Mazure CM, McKee SA. Smoking and mental illness in
the US population. Tob Control. 2014;23(e2):e147-e153.

Lam TH, Stewart SM, Ho SY, et al. Depressive symptoms and
smoking among Hong Kong Chinese adolescents. Addiction.
2005;100(7):1003-1011.

Brook JS, Schuster E, Zhang C. Cigarette smoking and depressive
symptoms: a longitudinal study of adolescents and young adults.
Psychol Rep. 2004;95(1):159-166.

Dunbar MS, Davis JP, Rodriguez A, et al. Disentangling within-and
between-person effects of shared risk factors on e-cigarette and cig-
arette use trajectories from late adolescence to young adulthood.
Nicotine Tob Res. 2019;21(10):1414-1422.

Cavallo DA, Krishnan-Sarin S. Nicotine use disorders in adolescents.
Pediatr Clin North Am. 2019;66(6):1053-1062.

Prochaska JJ, Das S, Young-Wolff KC. Smoking, mental illness, and
public health. Annu Rev Public Health. 2017;38(1):165-185.
Hartmann-Boyce ], Butler AR, Theodoulou A, et al. Biomarkers
of potential harm in people switching from smoking tobacco to
exclusive e-cigarette use, dual use or abstinence: secondary analysis
of Cochrane systematic review of trials of e-cigarettes for smoking
cessation. Addiction. 2023;118(3):539-545.

NASEM. Public Health Consequences of E-cigarettes. Washington,
DC: The National Academies Press; 2018.

Tobore TO. On the potential harmful effects of E-Cigarettes (EC)
on the developing brain: the relationship between vaping-induced
oxidative stress and adolescent/young adults social maladjustment.
J Adolesc. 2019;76:202-209.

Chadi N, Li G, Cerda N, Weitzman ER. Depressive symptoms and
suicidality in adolescents using e-cigarettes and marijuana: a sec-
ondary data analysis from the youth risk behavior survey. | Addict
Med. 2019;13(5):362-365.

Kim J, Kim K. Electronic cigarette use and suicidal behaviors
among adolescents. | Public Health. 2021;43(2):274-280.

Grant JE, Lust K, Fridberg D], King AC, Chamberlain SR.
E-cigarette use (Vaping) is associated with illicit drug use, mental
health problems, and impulsivity in university students. Ann Clin
Psychiatry. 2019;31(1):27-35.

Hefner KR, Sollazzo A, Mullaney S, Coker KL, Sofuoglu M.
E-cigarettes, alcohol use, and mental health: use and perceptions
of e-cigarettes among college students, by alcohol use and mental
health status. Addict Behav. 2019;91:12-20.

Riehm KE, Young AS, Feder KA, et al. Mental health problems and
initiation of e-cigarette and combustible cigarette use. Pediatrics.
2019;144(1):e20182935.

Buu A, Hu YH, Wong SW, Lin HC. Internalizing and externalizing
problems as risk factors for initiation and progression of e-cigarette
and combustible cigarette use in the US youth population. Int |
Ment Health Addict. 2021;19:1759-1771.

Dunbar MS, Tucker JS, Ewing BA, et al. Frequency of e-cigarette
use, health status, and risk and protective health behaviors in
adolescents. | Addict Med. 2017;11(1):55-62.

Leventhal AM, Strong DR, Sussman S, et al. Psychiatric comor-
bidity in adolescent electronic and conventional cigarette use. |
Psychiatr Res. 2016;73:71-78.

Wills TA, Knight R, Williams RJ, Pagano I, Sargent JD. Risk factors
for exclusive e-cigarette use and dual e-cigarette use and tobacco
use in adolescents. Pediatrics. 2015;135(1):e43—-e51.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

Green VR, Conway KP, Silveira ML, et al. Mental health problems and
onset of tobacco use among 12- to 24-year-olds in the PATH study. |
Am Acad Child Adolesc Psychiatry. 2018;57(12):944-954.¢4.
Centers for Disease Control and Prevention. CDC Museum
COVID-19 Timeline; 2022. https://www.cdc.gov/museum/time-
line/covid19.html. Accessed October 1, 2023.

De France K, Hancock GR, Stack DM, Serbin LA, Hollenstein
T. The mental health implications of COVID-19 for adolescents:
follow-up of a four-wave longitudinal study during the pandemic.
Am Psychol. 2022;77:85-99.

Layman HM, Thorisdottir IE, Halldorsdottir T, et al. Substance use
among youth during the COVID-19 pandemic: a systematic review.
Curr Psychiatry Rep. 2022;24(6):307-324.

US Food and Drug Administration. Results from the Annual
National Youth Tobacco Survey [Internet]; 2023. https://www.fda.
gov/tobacco-products/youth-and-tobacco/results-annual-national-
youth-tobacco-survey. Accessed October 1,2023.

Hammond D, Reid JL. Trends in vaping and nicotine product
use among youth in Canada, England and the USA between
2017 and 2022: evidence to inform policy. Tob Control.
2023;34:115-118.

Hammond D, ITC Youth Tobacco and Vaping Survey [Internet].
https://davidhammond.ca/projects/e-cigarettes/itc-youth-tobacco-
ecig/. Accessed October 16, 2023.

United States Department Of Health And Human Services.
National Institutes Of Health. National Institute On Drug Abuse.
Population Assessment of Tobacco and Health (PATH) Series [In-
ternet]. ICPSR - Interuniversity Consortium for Political and Social
Research; 2016. http://www.icpsr.umich.edu/icpsrweb/NAHDAP/
series/606 Accessed February 14, 2023.

Young QR, Nguyen M, Roth S, Broadberry A, Mackay MH.
Single-item measures for depression and anxiety: validation of the
screening tool for psychological distress in an inpatient cardiology
setting. Eur | Cardiovasc Nurs. 2015;14(6):544-551.

Hammond D, Reid JL, Burkhalter R, et al. Trends in e-cigarette
brands, devices and the nicotine profile of products used by youth
in England, Canada and the USA: 2017-2019. Tob Control.
2023;32(1):19-29.

Gomes MN, Reid JL, Rynard VL, et al. Comparison of indicators
of dependence for vaping and smoking: trends between 2017 and
2022 among youth in Canada, England, and the United States. Nic-
otine Tob Res. 2024;26(9):1192-1200.

Diaz MC, Silver NA, Bertrand A, Schillo BA. Bigger, stronger and
cheaper: growth in e-cigarette market driven by disposable devices
with more e-liquid, higher nicotine concentration and declining
prices. Tob Control. 2023;34:65-70.

Prochaska JJ, Vogel EA, Benowitz N. Nicotine delivery and ciga-
rette equivalents from vaping a JUULpod. Tob Control. 2022;31(el
):e88—-€93.

Duke JC, Allen JA, Eggers ME, Nonnemaker J, Farrelly MC.
Exploring differences in youth perceptions of the effectiveness of
electronic cigarette television advertisements. Nicotine Tob Res.
2016;18(5):1382-1386.

Hammond, D. Countries - ITC Project [Internet]. https://itcproject.
org/countries/ Accessed April 14,2023.

Notley C, Ward E, Dawkins L, Holland R. The unique contribution
of e-cigarettes for tobacco harm reduction in supporting smoking
relapse prevention. Harm Reduct J. 2018;15(1):31.

Pettitt RM, Brown EA, Delashmitt JC, Pizzo MN. The man-
agement of anxiety and depression in pediatrics. Cureus.
2022;14(10):¢30231.

DeHay T, Morris C, May MG, Devine K, Waxmonsky J. Tobacco
use in youth with mental illnesses. ] Behav Med. 2012;35(2):139-
148.

Centers for Disease Control and Prevention. Youth Risk Be-
havior Surveillance System | Data; 2021. https://www.cdc.gov/
healthyyouth/data/yrbs/index.htm Accessed October 1,2023.

G20z 11dy B0 UO Josn oopalep JO Asioaun Aq 61 2656./SLOSBIU/AU/EE0L 0L/I0p/a[01E-80UBADE/)U/WOO"dNO"olWapede//:sdny WOy papeojumoq


https://www.cdc.gov/museum/timeline/covid19.html
https://www.cdc.gov/museum/timeline/covid19.html
https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey
https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey
https://www.fda.gov/tobacco-products/youth-and-tobacco/results-annual-national-youth-tobacco-survey
https://davidhammond.ca/projects/e-cigarettes/itc-youth-tobacco-ecig/
https://davidhammond.ca/projects/e-cigarettes/itc-youth-tobacco-ecig/
http://www.icpsr.umich.edu/icpsrweb/NAHDAP/series/606
http://www.icpsr.umich.edu/icpsrweb/NAHDAP/series/606
https://itcproject.org/countries/
https://itcproject.org/countries/
https://www.cdc.gov/healthyyouth/data/yrbs/index.htm
https://www.cdc.gov/healthyyouth/data/yrbs/index.htm

	Trends in Mental Health Symptoms, Nicotine Product Use, and Their Association Over Time Among Adolescents in Canada, England, and the US: Findings From the ITC Adolescents Tobacco and Vaping Survey, 2020–2023
	Introduction
	Methods
	Data Source
	Measures
	Dependent variable: current use of nicotine products


	Covariates
	Analyses

	Results
	Sample Characteristics
	Current Nicotine Use
	Internalizing Mental Health Symptoms
	Associations between internalizing mental health symptoms and current nicotine use
	Potential Moderators

	Discussion
	Supplementary material
	References


