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Smoking and vaping are more common among people with poorer mental health but less is known about
smoking/vaping norms and mental health. In 2022, 12,820 16- to 19-year-olds were surveyed in England, Canada,
US. Logistic regressions assessed associations between four social norms (perceiving that: friends smoke[/vape],
peers approve of smoking[/vaping]) and self-reported stress, depression symptoms, anxiety symptoms, and
country, adjusting for smoking/vaping/sociodemographics. All smoking and vaping norms were more positive in
England than Canada and US (p<.050). Perceiving friends smoke was associated with higher stress
(AOR-1.15[1.02-1.30]) and depression (AOR=1.15[1.04-1.28]) symptoms. Perceiving friends vape was associated
with higher stress (AOR=1.26[1.12-1.41]), depression (AOR=1.31[1.19-1.45]) symptoms, and anxiety (AOR=1.26[1.14-
1.40]) symptoms. Perceiving peers approve of smoking was associated with higher stress (AOR=1.14[1.01-1.29])
and depression (AOR=1.26(1.13-1.40]) symptoms. Perceiving peers approve of vaping was associated with higher
depression (AOR=1.20[1.09-1.32]) and anxiety (AOR=1.41[1.28-1.55]) symptoms. Overall, among youth, poorer

mental health was associated with positive smoking and vaping norms.

Correspondence: papers@team.geios.com — Qeios will forward to the authors

Introduction

Youth smoking has declined while youth vaping has increased in many countries. Between 2023 and 2024 period, 4%
of youth in Canada in grades 7 to 12 (~12-18-years-old) reported smoking cigarettes and 15% reported vaping in the
last 30 daysm. In Great Britain in 2023, 3.6% of 11- to 17-year-olds currently smoked and 7.6% currently Vapedlll. In

the United States (US) in 2023, 1.9% of high-school youth currently smoked and 10% currently vapedm.

Social norms are behaviours or rules that are commonly understood within a group&l. Norms can be divided into
descriptive (e.g., friends smoking) and injunctive (e.g., friends’ approval of smoking; )y 1t is important to study

norms because they can predict behaviourtel.
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Social norms toward vaping and smoking differ across countriesZl. For example, in 2017, youth in England were
more likely to perceive that their friends smoke and peers approve of smoking, whereas youth in Canada and the US
were more likely to perceive that their peers approve of vapingm. It is unclear whether these results generalise to
more recent years.

Individuals experiencing poor mental health are more susceptible to nicotine dependence and often face greater
health consequences from smokinglgl. Moreover, stopping smoking is associated with reductions in anxiety and
depression compared to those continuing to smokel2l, Vaping is increasingly common among those with mental
health conditions. In England, individuals with mental health diagnoses are more likely to vape, smoke and do both
than those without such diagnoses!?, However, little is known about how mental health conditions relate to
smoking and vaping norms among youth.

This study therefore examines the associations between mental health and social norms towards smoking and

vaping among youth in England, Canada, and the US.

Method

Design

Data were drawn from the August/September 2022 wave of the International Tobacco Control Policy Evaluation
Project (ITC) Youth Tobacco & Vaping Survey-a online cross-sectional survey of 12,820 youth aged 16-19 from
Canada, England, and the US, recruited via consumer panels. Full methodological details, including incentives, are
provided in the Technical Report!™). Ethical approval was granted by the University of Waterloo Research Ethics

Board (ORE#21847/31017), and informed consent was required.

Measures

Social norms (Outcomes)

Friends smoking: “Who, if anyone, smokes cigarettes?” followed by a list of people (“Your friend(s)”, “Your
parent(s)/guardian(s)”, “Your sibling(s)”, “None of these people”, “Don’t know”, “Refused”). Respondents who selected

“Your friend(s)” were coded as ‘yes’. All other responses were coded as ‘other’.

Friends vaping: “Who, if anyone, uses e-cigarettes/vapes?”, with the same response options and coding as friends

smoking.

Peer approval of smoking: “Do people your age approve or disapprove of smoking cigarettes?” a) ‘Strongly approve’, b)
‘Somewhat approve’, ¢) ‘Neither approve nor approve’, d) ‘Somewhat disapprove’, e) ‘Strongly disapprove’, f) ‘Don’t

know’, and g) ‘Refused’. Responses were coded as approve (a-b) vs. other (c-g).
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Peer approval of vaping: “Do people your age approve or disapprove of using e-cigarettes/vaping?” with the same

options and coding as peer approval of smoking.

Mental health symptoms (Predictors)

Stress: “Thinking about the amount of stress in your life, would you say that most days are..?” Responses were
grouped as low (‘Not at all stressful’, ‘Not very stressful’), medium (‘A bit stressful’), high (‘Quite a bit stressful’,
‘Extremely stressful’), or missing (‘Don’t know’, ‘Refused’), consistent with prior work!22,

Depression symptoms: “In the last month, how much have you been bothered by feeling sad, down, or uninterested
in life?” Responses ranged from 0 (‘Not at all’) to 9 (‘Severely’), categorized as 0—4 (low), 5—9 (moderate/severe), or

don’t know/refused, consistent with prior work!22],

Anxiety symptoms: “In the last month, how much have you been bothered by feeling anxious or nervous?” with the

same options and coding as for depression symptoms2],

Covariates

Covariates included: age group (16-17, 18-19 years), sex at birth (male, female; where sex at birth was missing, this was
inferred from responses to gender if ‘man’ or ‘woman’ selected), race/ethnicity (derived from country-specific
questions with multiple categories; to allow comparison across countries, categorised as White (/European only),
Other/Mixed (other responses), don’t know/refused), perceived family financial situation (not meeting basic
expenses, just meeting basic expenses, meeting needs with a little left over, living comfortably, don’t know, refused),

past 30-day smoking/vaping status (smoked only, vaped only, both smoked and vaped, neither).

Analysis

All analyses applied cross-sectional post-stratification sample weights (see Technical Report; L), First, weighted
proportions and percentages were calculated for outcomes and demographics. Second, four adjusted logistic
regression models were run (one per outcome) simultaneously including all covariates. Interactions were
subsequently examined through adding the following interaction terms in turn to each fully-adjusted model:
stress*country, depression symptoms*country, anxiety symptoms*country. Where interactions were significant

(p<.05), models were re-run stratified by country.

Results

Sample characteristics

Table 1 presents sample demographics per country. Overall, most (77.2%) of the sample had not smoked or vaped in

the past 30 days, while 12.2% only vaped, 4.4% only smoked, and 6.1% smoked and vaped (Table 2); however,
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smoking and dual use varied substantially between countries (Table 1). Most participants (69.1%) reported medium or
high stress, around half (48.9%) reported moderate/severe depression symptoms and just under half (45.6%)

moderate/severe anxiety symptoms (Table 2).
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Weighted % (unweighted n)
Canada England us
(N=4395) (N=4283) (N=4142)
Stress

Low 29.1%(1167) 33.7%(1244) 25.9%(837)
Medium £40.1%(1750) 36.8%(1644) £41.0%(1727)
High 29.6%(1427) 279%(1319) 31.9%(1503)

Don’t know/refused 1.2%(51) 1.5%(76) 1.1%(75)

Depression

Not at all/a little 49.2%(2017) £47.8%(1814) 51.8%(1798)
Moderate/severe 49.4%(2311) 50.5%(2383) 46.8%(2265)

Don’t know/refused 1.4%(67) 1.8%(86) 1.4%(79)

Anxiety

Not at all/a little 52.8%(2104) 54.1%(2079) 52.1%(1851)
Moderate/severe 45.6%(2223) 44.2%(2119) 46.9%(2224)

Don’t know/refused 1.6%(68) 1.7%(85) 1.0%(67)

Age group
16-17 years 48.3%(1893) 50.1%(1619) 50.2%(1696)
18-19 years 51.7%(2502) 49.9%(2664) £49.8%(24:46)
Sex
Male 51.0%(1627) 51.4%(1637) 51.1%(1004)
Female 49.0%(2768) 48.6%(2646) 48.9%(3138)
Ethnicity

White (only) 52.4%(2459) 75.2%(3188) 72.1%(2209)
Other/Mixed 45.49%(1827) 23.9%(1052) 27.5%(1890)

Don’t know/refused 2.2(109) 0.9%(43) 0.4%(43)

Perceived family financial situation

Not meeting basic expenses 4.0%(203) 4.0%(211) 5.0%(283)

Just meeting basic expenses 21.8%(1022) 27.6%(1251) 29.4%(1272)
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Weighted % (unweighted n)
Canada England us
(N=4395) (N=4283) (N=4142)
Meeting needs with a little left over 34.6%(1594) 33.3%(1397) 29.5%(1187)
Living comfortably 35.2%(1376) 30.8%(1213) 30.7%(1146)
Don’t know 3.3%(152) 3.7%(177) 4.4%(207)
Refused 1.0%(48) 0.7%(34) 1.0%(47)
Past 30-day smoking/vaping status
Neither 81.0%(3376) 66.8%(2717) 84.0%(3214)
Smoking only 3.0%(156) 9.2%(337) 0.9%(96)
Vaping only 11.4%(602) 12.4%(614) 13.2%(606)
Both 4.6%(261) 11.6%(615) 2.0%(226)

Table 1. Sample characteristics
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Perceive that peers
Perceive that friends Perceive that friends Perceive that peers
approve of smoking
smoke cigarettes (yes | vape e-cigarettes (yes approve of vaping e-
cigarettes (yes vs.
vs. other) vs. other) cigarettes (yes vs. other)
other)
AOR AOR AOR AOR
% P % p % p % p
(95%CI) (95%CI) (95%CI) (95%CI)
Country
34.3%
Canada 287 1 571 1 232 1 476 1
(4395)
33.4% 159(L45- | < 1.16(1.06- 1.48(1.34- | < 1.21(1.11- <
England 45.0 63.0 0.002 | 30.7 515
(4283) 1.75) .001 1.28) 1.64) .001 1.33) .001
32.3% 0.69(0.62- < 0.88(0.80- 1.12(1.01- 0.99(0.91-
Us 213 55.4 0.008 | 24.0 0.034 | 477 0.832
(4142) 0.76) .001 0.97) 1.24) 1.08)
Stress
29.6%
Low 319 1 50.2 1 221 1 41.8 1
(3248)
39.3% 096(0.87- 1.17(1.06- 1.03(0.93- 1.09(0.99-
Medium 299 0.471 | 59.6 0.001 | 255 0.527 | 501 0.073
(5121) 1.07) 1.29) 1.15) 1.19)
29.8% 1.15(1.02- 1.26(1.12- < 1.14(1.01- 1.06(0.95-
High 34.6 0.023 | 66.5 30.5 0.040 | 557 0.276
(4249) 1.30) 1.41) .001 1.29) 119)
Don't 1.3% 0.75(0.49- 0.77(0.54- 1.26(0.85- 0.41(0.26- <
217 0.191 | 36.1 0.149 | 259 0.254 | 175
know/refused | (202) 1.15) 1.10) 1.86) 0.63) .001
Depression
49.5%
Not at all/a little 294 1 509 1 217 1 424 1
(5629)
48.9% 1.15(1.04- 1.31(1.19- < 1.26(1.13- < 1.20(1.09- <
Moderate/severe 345 0.009 | 67.0 30.5 56.4
(6959) 1.28) 1.45) .001 1.40) .001 1.32) .001
Don't 1.5% 0.74(0.43- 1.04(0.66- 0.82(0.49- 0.71(0.44-
19.4 0.260 | 34.0 0.863 | 199 0.466 | 19.8 0.163
know/refused | (232) 1.26) 1.64) 1.38) 1.15)
Anxiety
53.0%
Not at all/a little 30.6 1 51.8 1 22.6 1 421 1
(6034)
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Perceive that peers
Perceive that friends Perceive that friends Perceive that peers
approve of smoking
smoke cigarettes (yes | vape e-cigarettes (yes approve of vaping e-
cigarettes (yes vs.
vs. other) vs. other) cigarettes (yes vs. other)
other)
AOR AOR AOR AOR
% P % p % p % p
(95%CI) (95%CI) (95%CI) (95%CI)
45.6% 0.96(0.86- 1.26(1.14- < 1.08(0.97- 1.41(1.28- <
Moderate/severe 335 0.407 | 674 30.1 0.147 | 579
(6566) 1.06) 1.40) .001 1.21) 1.55) .001
Don't 1.4% 0.77(0.45- 0.41(0.25- < 0.89(0.52- 0.46(0.28-
19.8 0.352 [ 28.0 20.3 0.656 | 159 0.003
know/refused | (220) 1.44) 0.66) .001 1.51) 0.77)
Age group
49.5%
16-17 years 29.7 1 54.0 1 242 1 459 1
(5208)
50.5% 1.17(1.07- < 1.28(1.19- < 1.13(1.04- 1.17(1.08- <
18-19 years 33.8 63.0 278 0.004| 519
(7612) 1.26) .001 1.38) .001 1.22) 1.25) .001
Sex
51.2%
Male 325 1 53.5 1 22.0 1 (AW 1
(4268)
48.8% 0.91(0.83- 1.25(1.16- < 1.40(1.29- < 1.54(1.43- <
Female 310 0.024 | 63.8 30.2 56.5
(8552) 0.99) 1.35) .001 1.53) .001 1.66) .001
Ethnicity
66.4%
White 345 1 60.7 1 24.8 1 493 1
(7856)
32.4% 0.80(0.73- < 0.83(0.77- < 1.32(1.21- < 1.01(0.93-
Other/Mixed 26.6 54.8 28.4 48.8 0.824
(4769) 0.88) .001 0.90) .001 1.44) .001 1.09)
Don't 1.2% 0.66(0.43- 0.66(0.45- 1.21(0.82- 0.71(0.49-
20.4 0.059 | 39.5 0.025 | 245 0.340 | 30.5 0.077
knowj/refused | (195) 1.02) 0.95) 1.80) 1.04)
Perceived family
financial situation
Not meeting 4.3%
371 1 64.7 1 34.2 1 533 1
basic expenses | (697)
26.2% 0.92(0.75- 1.01(0.82- 0.80(0.66- 0.95(0.79-
Just meeting 337 0.421 | 63.0 0941 | 291 0.022 | 519 0.574
(3545) 113) 1.24) 0.97) 1.14)
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Perceive that peers
Perceive that friends Perceive that friends Perceive that peers
approve of smoking
smoke cigarettes (yes | vape e-cigarettes (yes approve of vaping e-
cigarettes (yes vs.
vs. other) vs. other) cigarettes (yes vs. other)
other)
AOR AOR AOR AOR
% P % p % p % p
(95%CI) (95%CI) (95%CI) (95%CI)
Meeting needs
32.5% 0.89(0.73- 0.99(0.81- 0.71(0.59- < 0.96(0.80-
with a little left 313 0.256 | 59.4 0902 | 253 50.7 0.692
(4178) 1.09) 1.21) 0.87) .001 1.16)
over
Living 32.3% 0.85(0.70- 090(0.73- 0.67(0.55- < 0.88(0.74-
31.0 0.122 | 553 0.281 | 23.4 46.6 0.189
comfortably (3735) 1.04) 1.09) 0.82) .001 1.06)
3.8% 0.71(0.53- 0.64(0.48- 0.61(0.46- < 0.46(0.35- <
Don't know 237 0.022 | 43.8 0.001 | 22.6 28.8
(536) 0.95) 0.84) 0.82) .001 0.60) .001
0.9% 0.88(0.54- 0.78(0.50- 0.83(0.52- 0.95(0.61-
Refused 24.6 0.597 | 474 0.281 | 27.2 0.437 | 42.6 0.813
(129) 1.43) 1.22) 132) 1.46)
Past 30-day smoking/vaping status
772%
Neither 25.0 1 52.0 1 24.0 1 475
(9307)
4.4% 6.11(5.02- < 0.72(0.60- < 1.48(1.22- < 0.54(0.44~ <
Smoking only 729 441 310 319
(589) 7.44) .001 0.86) .001 1.80) .001 0.65) .001
12.3% 1.83(1.63- < 7.45(6.27- < 1.27(1.13- < 1.38(1.24- <
Vaping only 39.6 90.0 30.6 591
(1822) 2.05) .001 8.84) .001 1.43) .001 1.55) .001
6.1% 5.86(4.96- < 5.67(4.52- < 1.62(1.39- < 1.29(1.10-
Both 723 88.2 377 58.4 0.001
(1102) 6.94) .001 7.11) .001 1.90) .001 1.50)

Table 2. Four adjusted logistic regression models assessing associations between social norms (friends smoke, friends

vape, peers approve of smoking, and peers approve of vaping) and country, stress, depression, anxiety, age group, sex,

ethnicity, perceived family financial situation, and past 30-day smoking/vaping status.

Perceptions that friends smoke

Compared to Canada (28.7%), the odds of perceiving that friends smoke was higher in England (45.0%; p<.001) and

lower in the US (21.3%; all p<.001; Table 2). There were also greater odds of perceiving that their friends smoke if they
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reported high (vs. low) stress, (p=.023) and moderate/severe (vs. not at all/a little) depression symptoms (p=.009) but

there was little evidence of an association with anxiety symptoms (p>.407; Table 2).

There was an interaction between country and stress (Xz((,) =16.27, p=.012) such that, when stratifying the analyses by
country, there was evidence of an association between high (vs. low) stress and perceiving friends smoking only in
Canada (AOR-=1.29,1.04-1.59, p=.020; Supplementary Figure 1). There were no significant country*depression

symptoms (p=.343) or country*anxiety symptoms (p=.847) interactions for perceiving friends smoking.

Respondents had greater odds of perceiving that their friends smoke if they were aged 18-19, male, white, and

smoked, vaped, or did both in past 30 days (all p<.050; Table 2).

Perceptions that friends vape

Compared to Canada (57.1%), the odds of perceiving that friends vape was higher in England (63.0%; p=.002), but
lower in the US (55.4%; p=.008; Table 2). Respondents also had greater odds of perceiving that their friends vape if
they reported medium or high (vs. low) stress and moderate/severe (vs. not at all/a little) depression or anxiety

symptoms (all p<.001; Table 2).

There was an interaction between country and symptoms of depression (X2(4):12.41, p=.015) such that, when
stratifying by country, there was evidence of an association between moderate/severe symptoms of depression (vs.
not at all/a little) and perceiving friends vaping only in Canada (AOR=1.37, 1.16-1.62, p<.001) and the US (AOR=1.32, 1.11-
1.57, p=0.002; Supplementary Figure 2). There were no significant country*stress (p=.159) or country*anxiety

(p=.085) interactions.

Respondents had greater odds of perceiving that their friends vape if they were aged 18-19, female, white, and vaped
only or both vaped and smoked in the past 30 days (all p<.050) and lower odds if they smoked only (p<.001; Table

2).

Perceived peer approval of smoking

Compared to Canada (23.2%), the odds of perceiving that peers approve of smoking was higher among youth from
England (30.7%; p<.001) or the US (24.0%; p=.034). Respondents also had greater odds of perceiving that their peers
approve of smoking if they reported high stress (vs. low stress, p=.040) and moderate/severe symptoms of depression

(vs. not at all/a little, p<.001; Table 2).

There was an interaction between country and stress (X2(6)=19.23, p=.004). When stratifying by country, there was
evidence of an association between high (vs. low) stress and perceiving that their peers approve of smoking only in
England (AOR=1.45, 1.19-1.77, p<.001; Supplementary Figure 3). There was no significant country*anxiety symptoms

interaction (p=.066).
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Respondents had greater odds of perceiving that their peers approve of smoking cigarettes if they were aged 18-19,
female, other/mixed race/ethnicity, perceived that their household did not meet basic expenses, and smoked, vaped,

or did both in the past 30 days (all p<.050; Table 2).

Perceived peer approval of vaping

Respondents had greater odds of perceiving that their peers approve of vaping if they were from England (51.5%)
compared to Canada (47.6%; Table 2). Respondents also had greater odds of perceiving that their peers approve of
vaping if they reported moderate/severe (vs. not at all/a little) symptoms of depression or anxiety (both p<.001; Table
2) but there was little evidence of an association with medium (p=.073) or high (p>.276) stress (Table 2). There were
no significant country*stress (p=.181), country*depression symptoms (p=984), or country*anxiety symptoms

(p="794) interactions.

Respondents had greater odds of perceiving that their peers approve of vaping if they were aged 18-19, female, and

vaped only or both vaped and smoked, and lower odds if they smoked only (p<.001; Table 2).

Discussion

This study investigated the associations between youth mental health symptoms and smoking and vaping norms in
England, Canada, and the US. Overall, poorer mental health among youth was associated with perceptions that

friends smoke and vape and that peers approve of smoking and vaping.
Consistent with prior literature, findings suggest that smoking and vaping norms are associated with vaping and
smoking behaviours among youthZll%] and these behaviours are more common among people with mental health

diagnoses@l. Potential explanations are that people may use nicotine to alleviate or cope with mental distress2],

and/or that smoking, vaping, and poor mental health cluster within social groups.

Consistent with our prior work using data from the 2017 ITC Youth surveym, youth in England had more positive
smoking norms than youth in Canada or the US in 2022. However, unlike in 2017, in 2022, youth from England also
had more positive vaping norms than the US and Canada. This could be explained by the greater increase in past 30-

day vaping prevalence among youth in England than Canada and the US in recent yearsm.

High levels of self-reported mental health symptoms among youth are, consistent with global datall®l, There is an
urgent need to improve youth’s poor mental health as well as correcting any misperceptions of smoking and vaping
norms. Research suggests that early interventions can be effective in improving mental health and changing

smoking norms[22l although interventions are wide-ranging and longer-term impacts remain unclear.

This study has limitations. First, single-item measures and dichotomising depression, anxiety, and perceived
approval restricted sensitivity and comprehensiveness of these assessments. Second, self-reported mental health

symptoms may be biased and lead to overestimation relative to clinical diagnoses. Third the cross-sectional design
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limits casual interpretation, and the relationship is likely bidirectional. Strengths include the large sample and use of

the same methods across countries allowing for robust cross-national comparison.

Supplementary Material

Supplementary figure 1. Perception that friends smoke by country

and stress
47.9%
43,9%44.6%
33,3%
27,29 9
7.2%26,6% [ 26 4% 24.0% 23,8%
21 2%19,6%
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Canada(n=4395) England(n=4283) US(n=4142)

mLow stress mMedium stress  ® High stress #®Don‘t know/Refused
Supplementary figure 2. Perception that friends vape by country
and depression
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Supplementary figure 3. Perception that peers approve of smoking
by country and stress

39,2%
34,8%
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22.,7% pimm 22.2% 24,0% 22,793 898547
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Supplementary figure 4. Perception that peers approve of smoking
by country and depression
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Strongly Somewhat | Neither approve Somewhat Strongly Don’t
Refused
approve approve nor approve disapprove disapprove know
Do people your age
4.30% 21.68% 25.24% 27.01% 17.45% 4.20% 0.13%
approve of smoking
Do people your age
approve of using 16.22% 32.70% 22.76% 12.00% 9.14% 6.95% 0.24%
vaping?

Supplementary Table 1. Distribution of responses for the perception that peers approve of smoking/vaping before

recoding.
Stress Depression Anxiety
Mean 3.00 432 4.68
SD 1.02 2.85 294

Supplementary Table 2. Mean and standard deviation (SD) of symptoms of stress, depression, and anxiety before recoding.
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