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The aim of this study was to test how youth and young adult e-cigarette users responded to the COVID-19 pandemic. The 2020 Youth and Young Adult Vaping Survey (N = 1,308) included 540 (44.7%) participants that reported differences in their vaping behaviors since the onset of the pandemic. Gender was the only relevant covariate that yielded a significant effect and/or interaction through a multivariate test. A two-way multivariate analysis of variance was used to test the effect of pandemic onset (pre- vs. during-pandemic), gender (males vs. females), and their interaction on vaping behaviors (days of vaping per week, episodes of vaping per day, and puffs per vaping episode). Respondents reported fewer days of vaping per week, episodes of vaping per day, and puffs per vaping episode during-pandemic than pre-pandemic [F(3,533) = 52.81, p < 0.001, [image: image] = 0.229]. The multivariate effect of gender on the three vaping outcomes was not statistically significant [F(3, 533) = 2.14, p = 0.095, [image: image] = 0.012], though the interaction between pandemic onset and gender was [F(3, 533) = 2.86, p = 0.036, [image: image] = 0.016]. Males reported fewer episodes of vaping per day [t(262) = 7.40, p < 0.001, 95% CI: 5.19–8.97] and puffs per vaping episode [t(263) = 3.23, p = 0.001, 95% CI:0.292–1.20] during-pandemic than pre-pandemic. Females reported fewer vaping episodes per day during-pandemic than pre-pandemic [t(273) = 5.14, p < 0.001, 95% CI: 2.76–6.18]. Further, females reported more frequent puffs per vaping episode in comparison to males during-pandemic [t(538) = −2.38, p = 0.017, 95% CI: −2.09–0.200]. The COVID-19 pandemic presents an opportunity to reduce vaping through health promotion messaging. Since females take more puffs per vaping episode overall, they may benefit the most from greater vaping cessation supports.
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INTRODUCTION

The novel SARS-CoV-2 virus and the resulting declaration of the 2020 COVID-19 pandemic sparked discourse concerning vaping and smoking as risk factors for morbidity and mortality of COVID-19 (1–3). These concerns add to a plethora of research from recent years documenting the rise of vaping among youth and young adults (4). Almost without exception, this research is appended with the caution that the findings should be considered in the context that there is a dearth of evidence on the harms of vaping, especially among young and non-smoking persons, and that more research is needed to investigate this issue. The COVID-19 pandemic adds a layer of complexity to this research. Specifically, a population which is at low risk of COVID-19 harms (i.e., youth and young adults) may become more vulnerable by way of vaping behaviors (i.e., hand-to-mouth virus transmission) and its associated respiratory harms (5).

The act of vaping requires repetitive physical contact between a person's hands, mouth, and e-cigarette (6). If an e-cigarette user is exposed to a person or surface with COVID-19, they would presumably be at higher risk of contracting the virus. In some instances, individuals may share their device with others, further increasing the risk of virus transmission (7). In the event that a person is wearing a mask in a public setting, as now recommended in several jurisdictions and by the World Health Organization, they would ultimately have to remove it to use an e-cigarette, which could increase both the risk of exposure and also transmission to others (8, 9). Recent evidence suggests that seeking a COVID-19 test and receiving a positive result was more likely among youth and young adult e-cigarette users compared to non-users, especially among dual cigarette and e-cigarette users (10).

While respiratory harms resulting from smoking have been well-established, such as tuberculosis, lung cancer, COPD, and asthma, evidence on the respiratory harms associated with vaping is scarcer, yet emerging (11). Short-term respiratory symptoms (e.g., cough, phlegm) are more frequently reported among young and adult e-cigarette users (12, 13). Further, many e-cigarette users use flavored products, which contain chemical additives, which may pose yet-to-be-established harms to the lungs (14, 15). Due to the novelty of e-cigarettes, it may require decades of research to establish the long-term biologic harms of vaping.

Emerging evidence suggests that nicotine exposure may exacerbate the pathobiology of COVID-19, namely through its interaction with Angiotensin-converting enzyme 2 (ACE2) (16). More specifically, cigarette and e-cigarette use can stimulate ACE2 receptors in the brain and lungs and put users of these products at higher risk for complications resulting from COVID-19 (17).


Pandemic Onset and Vaping

The unprecedented COVID-19 pandemic presents a unique opportunity to examine vaping under atypical conditions. Specifically, it allows us to hypothesize how youth and young adults are adapting their vaping behaviors in response to several aspects of daily life interrupted by the pandemic. Youth and young adults are not attending secondary and post-secondary schools and many young adults are working remotely from home. Early evidence suggests that Canadian high school students reduced vaping in the weeks following the recommendation for physical distancing [early April 2020; (18)].

Youth and young adults may use e-cigarettes less during the pandemic in comparison to pre-pandemic for a number of reasons. Vaping behaviors among youth are often hidden from parents and guardians, so youth spending more time at home than at school may limit their opportunity to use e-cigarettes without suspicion (19). Furthermore, youth who are underage and cannot access vaping products traditionally may not be able to meet with older peers or other social sources who purchase products on their behalf (20, 21). There is also the potential that regular users had reduced or no access to e-cigarettes from physical vape stores, which are the primary means of access to e-cigarettes in Canada (22). With respect to physical distancing guidelines, there are also fewer opportunities to meet with peers to socialize, an occasion that facilitates vaping among youth and young adults (23), which is especially true regarding the early months of the pandemic. Finally, vaping may reduce among the whole sample as a result of public health messaging on the risks of vaping during the pandemic (24, 25).

Evidence that concerns how e-cigarette users changed their vaping behaviors after pandemic onset is limited, especially among adolescent populations. One study of youth and young adult (aged 13–24 years) e-cigarette users in the United States reported that more than half (56.4%) of users reported different vaping behaviors since the pandemic onset, with 66.7% of those reporting different behaviors reducing use (26).



The Current Study

We administered the 2020 Youth and Young Adult Vaping Survey to Canadian e-cigarette users aged 16–24 during April and May 2020. The first COVID-19 case in Canada was confirmed on February 20, 2020 and the World Health Organization declared a pandemic on March 11, 2020 (27). By the time that our survey was administered, the number of cases in Canada exceeded 20,000 (27). Thus, we had a unique opportunity to ask respondents to report their vaping behaviors prior to learning about the pandemic (retrospective), with the advantage of a limited recall period, and their vaping behaviors after the onset of the pandemic.

The aim of this study is to examine how youth and young adult e-cigarette users responded to the onset of the COVID-19 pandemic with respect to their vaping behaviors. Specifically, our goal is to test the effect of pandemic onset (pre- vs. during-pandemic) on three vaping behaviors: days of vaping per week, episodes of vaping per day, and puffs per vaping episode. The behaviors we chose measure vaping frequency, rather than prevalence. It is well-established that vaping is more prevalent among youth and young adults. However, the vaping behaviors among regular users that we chose are less evidenced and provide more insight into how youth and young adults engage in vaping behaviors rather than a dichotomous confirmation of past-30-days use. All of the aforementioned evidence suggests that youth and young adult e-cigarette users are likely to engage in vaping behaviors less during-pandemic relative to pre-pandemic.

Our study will make notable contributions to the vaping literature by adding evidence that examines multiple vaping behaviors both pre- and during-pandemic time periods. Additionally, we will present our findings in the context of three vaping behaviors, rather than overall use, which will identify which specific aspects of vaping (e.g., number of puffs) changed/did not change. We anticipate that our findings will inform prevention and policy strategies that target regular e-cigarette users with respect to any differences identified through our analysis.




METHODS


Recruitment

We recruited youth (16–18 years old) and young adult (19–24 years old) e-cigarette users residing in five Canadian provinces (Alberta, British Columbia, Manitoba, Ontario, and Saskatchewan) for the 2020 Youth and Young Adult Vaping Survey. The aim of this project was to gain insight into the perceptions and experiences of vaping among regular e-cigarette users (at least once/week). A youth and young adult sample was chosen because the prevalence of e-cigarette use in Canada is highest among these age groups compared to persons 25 and older (28).

Recruitment advertisements posted on Facebook and Instagram invited persons interested in the survey to a landing page on Qualtrics, an online survey platform. We enabled Qualtrics' “Prevent Ballot Box Stuffing” feature to limit fraudulent responses (i.e., taking the survey more than once). Participants viewed an online informed consent form and verified eligibility through a series of questions. We verified eligibility by asking if they are regular e-cigarette users (at least once a week over the last 3 months), reside in one of the five listed provinces, and are between the ages of 16 and 24. However, given the online nature of the study and in order to maintain anonymity, we were not able to confirm participants' age or e-cigarette use. An automated process invited eligible participants to complete the survey through Qualtrics. We entered eligible participants in a draw for 1 of 5 $100 gift cards and compensated those that completed the survey in full with $10. Email addresses could only be entered once to discourage participants from trying to take the survey more than once. Ethics approval was obtained from Saint Mary's Research Ethics Board (#19–105).



Survey

The 2020 Youth and Young Adult Survey was a cross-sectional survey that contained demographic questions and questions about the respondent's vaping behaviors, product preferences, and experiences. Respondents first completed screening questions to verify that they lived in Nova Scotia, were regular e-cigarette users [“Over the past 3 months, have you been vaping regularly (at least once a week)?], and met the age requirements “(What is your age? Please enter the number only).” Respondents selected their gender as “Male,” “Female,” or “Other (please specify).”

For the purpose of this study, respondents reported their vaping behaviors pre-pandemic by responding to three questions: “How many days per week do you vape?,” “On the days you vape, how many times do you use it each day? Please enter a number only (e.g., 5),” and “When taking your vape out of your pocket/purse/backpack, how many puffs do you usually take in a single sitting before putting it away? Please enter a number only (e.g., 5).” Next, respondents reported their during-pandemic vaping behaviors by responding to the question “Since becoming aware of the novel COVID-19 (coronavirus) pandemic, I use my vape” with response options as “Less than before,” “The same as before,” or “More than before.” Respondents who answered with more or less than before were prompted with the same three vaping outcome questions outlined above, but with the preface “Since becoming aware of the novel COVID-19 (coronavirus) pandemic….”



Data Analysis

For the purpose of this study, we excluded e-cigarette users who used products not containing nicotine. Further, our primary analysis was limited to respondents who indicated different vaping behaviors pre- and during-pandemic. We produced descriptive statistics to report demographic and vaping characteristics among this sample. Gender was found to affect vaping behaviors during a multivariate test, while age category (youth vs. young adult)1, employment status (yes or no)2, and flavor preference (yes or no)3 did not have an effect on the outcomes of the interest as a main effect or an interaction. Therefore, we conducted a two-way multivariate analyses of variance (MANOVA) to compare the group means of three vaping behaviors (days of vaping per week, number of vaping episodes per day, and number of puffs per vaping episode) by gender (males vs. females) and pandemic onset (pre- vs. during-pandemic). To establish pre- and during-pandemic behaviors, we asked respondents to report the three vaping behaviors prior to learning about the pandemic (pre-pandemic) and after learning about the pandemic (during-pandemic). For significant multivariate effects, we conducted univariate analyses to test the effect of pandemic onset, gender, and their interaction on each individual outcome. We then conducted paired t-tests for statistically significant univariate tests to test differences in vaping behaviors of each gender with respect to pandemic onset, and an independent samples t-test to test differences in vaping behaviors at each pandemic period (pre- vs. during-pandemic) between genders. A p < 0.05 indicated a significant effect. SPSS 26.0 was used for analysis.




RESULTS


Sample Characteristics

Though 1,308 respondents completed the survey, only 1,209 (92.4%) reported using a nicotine-containing e-cigarette and only these participants were analyzed. 44.7% of respondents (n = 540) reported different vaping behaviors pre- vs. during-pandemic and 55.3% (n = 669) reported unchanged behaviors. Of those who reported different vaping behaviors after pandemic onset, (n = 540), 51.1% (n = 274) were female, 55.9% (n = 302) were youth aged 16–18, 56.7% (n = 306) were employed, and 88.6% (n = 453) preferred using flavored vape/e-juice.

Respondents who reported unchanged vaping behaviors after pandemic onset reported different vaping behaviors overall than respondents who reported changed behaviors pre- and during-pandemic, F(3, 1, 205) = 24.20, p < 0.001, [image: image] = 0.057. Compared to respondents who reported changed behaviors, those reporting unchanged behaviors reported a lower number of days of vaping per week [M = 6.51, SD = 1.38; F(1, 1, 207) = 41.18, p < 0.001, [image: image] = 0.033], number of vaping episodes per day [M = 5.93, SD = 1.86; F(1, 1207) = 49.58, p < 0.001, [image: image] = 0.039], but not number of puffs per vaping episode [M = 6.13, SD = 4.79; F(1, 1207) = 0.001, p = 0.979]. Respondents reporting changed and unchanged behaviors were not different with respect to age [t(1, 207) = 0.796, p = 0.426, 95% CI: −0.127–−0.30] or gender [X2 (1, N = 1,209), p = 0.079].



Main Results

The within-subjects multivariate effect of pandemic onset was statistically significant, F(3, 533) = 52.81, p < 0.001, [image: image] = 0.229. Respondents reported a lower number of days of vaping per week, number of vaping episodes per day, and number of puffs per vaping episode. The between-subjects multivariate effect of gender on the three vaping outcomes was not statistically significant, F(3, 533) = 2.14, p = 0.095, [image: image] = 0.012. However, the multivariate interaction between pandemic onset and gender was significant, F(3, 533) = 2.86, p = 0.036, [image: image] = 0.016.

The effects at the univariate level are displayed in Table 1. There was a significant main effect of pandemic onset on all three vaping outcomes. With respect to the interaction of pandemic onset and gender, there was a significant main effect on number of vaping episodes per day and number of puffs per vaping episode, but not days of vaping per week (Figure 1A).


Table 1. Univariate effects for pandemic onset, gender, and their interaction for the three vaping outcomes.

[image: Table 1]
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FIGURE 1. Interaction graphs illustrating mean values segmented by pandemic onset and gender of (A) number of days of vaping per week, (B) number of vaping episodes per day, and (C) number of puffs per vaping episode.



Vaping Behaviors pre- vs. During-Pandemic by Gender

A series of 2-tailed paired t-tests revealed that males and females responded differentially to pandemic onset (Table 2). Males reported fewer vaping episodes per day during-pandemic compared to pre-pandemic, t(262) = 7.40, p < 0.001, 95% CI: 5.19–8.97 (Figure 1B). Males also reported fewer number of puffs per vaping episode during-pandemic than pre-pandemic, t(263) = 3.23, p = 0.001, 95% CI:0.292–1.20 (Figure 1C). Females too reported fewer vaping episodes per day, albeit to a lesser extent than males, during-pandemic compared to pre-pandemic, t(273) = 5.14, p < 0.001, 95% CI: 2.76–6.18 (Figure 1B). However, females did not reduce the number of puffs per vaping episode during-pandemic compared to pre-pandemic, t(275) = −0.17, p = 0.868, 95% CI: −0.5.35−0.452 (Figure 1C).


Table 2. Mean vaping behaviors segmented by pandemic onset and gender.
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Vaping Behaviors Pre-pandemic by Gender

Independent samples t-tests revealed that males and females were not different with respect to number of vaping episodes per day pre-pandemic, t(538) = 1.24, p = 2.15, 95% CI: −1.76–7.82 (Figure 1B), or number of puffs per vaping episode pre-pandemic, t(538) = −0.86, p = 0.39, 95% CI: −1.18−0.458 (Figure 1C).



Vaping Behaviors During-pandemic by Gender

The results of independent samples t-tests revealed that males and females were not different with respect to the number of vaping episodes per day during-pandemic, t(535) = 0.11, p = 0.88, 95% CI: −4.21, 4.9 (Figure 1B). However, females reported more frequent puffs per vaping episode in comparison to males during-pandemic, t(538) = −2.38, p = 0.017, 95% CI: −2.09-−0.200 (Figure 1C).4





DISCUSSION

The current study examined how youth and young adult e-cigarette users changed their vaping behaviors during the COVID-19 pandemic relative to the period preceding the pandemic. Further, the study findings shed light on gender differences in vaping behaviors in response to the pandemic. These findings are discussed in the context of the limited existing literature on this topic and the implications of the findings.

The main finding of the study is the reduced vaping behavior overall among participants who reported different vaping behaviors pre- and during-pandemic: lower days of vaping per week, lower episodes of vaping per day, and puffs per vaping episode. However, this finding should be considered alongside the fact that less than half of respondents indicated that they changed their vaping behaviors after learning about the pandemic. This is in line with the findings of another study that suggest that young (<21 years old) e-cigarette users in the United States who changed their vaping behaviors after pandemic onset were more likely to report decreased use than increased use, and also that roughly half of this sample reported different vaping behaviors after pandemic onset (26). There is both concern and promise in this finding. The concern is centered around the fact the findings depict small changes in vaping behaviors among youth and young adults during the COVID-19 pandemic, despite difficulties in accessing e-cigarettes (e.g., closed retail outlets, physical distancing, reduced social sourcing) (20–23). This suggests that efforts to reduce vaping, even in the midst of the pandemic, are crucial. Recent literature has identified potentially promising vaping cessation strategies for youth and young adults, such as traditional and mobile health counseling (29). Such strategies need to be urgently implemented. The promise in this finding, however, is related to visualizing the COVID-19 pandemic as an opportunity for effective health promotion messaging to youth and young adults that frames e-cigarette use as a preventable behavior that may increase risk of COVID-19 transmission and severity. Arguably, reduced vaping behaviors during the COVID-19 pandemic are at least partially attributed to the fear of potential complications from vaping if one were to contract the virus or simply the increased prospects of contracting the virus from vaping socially (e.g., sharing the devices). Recent research that demonstrated increased risk of COVID-19 among e-cigarette users reinforces this argument (10). Social marketing campaigns utilizing fear and self-efficacy messages may be an important approach to capitalize on in order to reduce vaping during the pandemic (30). The main finding of the study contradicts some findings on changes in substance use for other addictive products during the pandemic, namely the unchanged weekly consumption of alcohol, cannabis, and tobacco use among Canadians 15–34 years old (31). This difference may be explained by the increased cautionary messages from public health entities on the risks of vaping during the COVID-19 pandemic (24, 25). However, research conducted in other regions indicates that youth and young adults (>16 years old) in England increased alcohol use during the early months of the pandemic (32).

The second main finding is the differential response of females and males to the pandemic—in particular male, but not female, reductions in puffs per vaping episode during-pandemic. This is consistent with past research that demonstrated higher female receptivity to non-nicotinic elements of the vaping experience, including stress reduction (33). Further, stressors surrounding the pandemic, such as uncertainties in females' personal life [e.g., parenting; (34)], may keep female vaping consistent throughout the pandemic in comparison to pre-pandemic. The finding serves as an alert for the need of healthier coping mechanisms for females as recommended by prior research (33).

Two observations with respect to gender differences pre- and during-pandemic are worth noting. The first is the lack of differences between males and females in vaping behaviors pre-pandemic. This finding is consistent with the lack of gender differences in ever vaping (35). However, such studies tested differences in “ever use,” which is a prevalence measure, while we used measures of vaping frequency, which indicates how much youth and young adults use e-cigarettes (35). In this sense, our findings extend the literature by indicating that, besides lack of differences in ever use of e-cigarettes, vaping frequency is also not different among genders. Second, both males and females reported the same number of vaping episodes per day during-pandemic, despite females taking more puffs per vaping episode during-pandemic. This finding highlights an urgency for selective vaping cessation for females as they are more vulnerable to taking more puffs from their e-cigarette when they have the opportunity to use it during the pandemic relative to males. This is partially in line with the findings of at least one study that found that females consume more alcohol during the pandemic (36). Altogether females seem to be more vulnerable to higher substance use relative to males during the pandemic.


Limitations

There are a number of limitations for the current study. First, we used a cross-sectional survey to examine vaping behaviors pre- and during-pandemic using retrospective measurement of past behaviors. This may lead to inaccuracies in self-reported behaviors by respondents. However, we conducted the survey within 2 months of the onset of the COVID-19 pandemic which minimizes recall bias and serves as a good first step toward understanding pandemic effects on vaping behaviors. Nevertheless, longitudinal studies may capture more precise changes in vaping behaviors. The cross-sectional nature of our study also limits what we can infer about which aspects of the pandemic encouraged respondents to change their vaping behaviors, especially participant characteristics that were not collected in our survey (e.g., whether participants are students). Second, our sample consisted of regular (at least once/week over the last 3 months) Canadian e-cigarette users aged 16–24, which may limit the generalizability of the results to users in other geographic regions, older users, and experimental e-cigarette users. However, we examined a sample of Canadians who are the most prevalent e-cigarette users (youth and young adults) from five diverse provinces. Further, vaping characteristics have been found to be reasonably universal across different regions (37). Third, though we assessed cigarette use and other substance use (alcohol and cannabis) among our sample, we did not examine changes in cigarette or other substance use pre- vs. during-pandemic. Thus, we cannot infer whether decreases in vaping behavior may have influenced cigarette or other substance use and vice versa. Fourth, our findings are limited to the early months of the pandemic and should not be extrapolated to the present and future days of the pandemic without further investigation.




CONCLUSION

To conclude, the current study provides insight into how pandemic onset, alone and considered by gender, may have influenced vaping behaviors among Canadian youth and young adults. The still-concerning proportion of vaping behaviors among this demographic, even in the current pandemic, emphasize the need for immediate resources aimed at reducing or discontinuing use among youth and young adults, rather than prevention-focused efforts. As the pandemic continues to evolve, it is necessary to continue monitoring vaping behaviors among this population.
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FOOTNOTES

1Main effect: F(3,533) = 1.18, p = 0.318; Interaction: F(3,533) = 1.45, p = 0.266.

2Main effect: F(3,533) = 1.79, p = 0.147; Interaction: F(3,533) = 1.04, p = 0.373.

3Main effect: F(3,504) = 1.23, p = 0.300; Interaction: F(3,504) =.106, p = 0.956.

4Equal variances not assumed, Levene's Test for Equality of Variances, p = 0.001.



REFERENCES

 1. Majmundar A, Allem JP, Cruz TB, Unger JB. Public health concerns and unsubstantiated claims at the intersection of vaping and COVID-19. Nicotine Tob Res. (2020) 22:1667–8. doi: 10.1093/ntr/ntaa064

 2. Volkow ND. Collision of the COVID-19 and addiction epidemics. Ann Intern Med. (2020) 173:61–2. doi: 10.7326/M20-1212

 3. Vardavas CI, Nikitara K. COVID-19 and smoking: a systematic review of the evidence. Tob Induc Dis. (2020) 18:20. doi: 10.18332/tid/119324

 4. Hammond D, Rynard VL, Reid JL. Changes in prevalence of vaping among youths in the United States, Canada, and England from 2017 to 2019. JAMA Pediatr. (2020) 4:2018–21. doi: 10.1001/jamapediatrics.2020.0901

 5. Jordan RE, Adab P, Cheng KK. Covid-19: risk factors for severe disease and death. BMJ. (2020) 368:m1198. doi: 10.1136/bmj.m1198

 6. Berlin I, Thomas D, Le Faou AL, Cornuz J. COVID-19 and smoking. Nicotine Tob Res. (2020) 22:1650–2. doi: 10.1093/ntr/ntaa059

 7. Wu JHC. Evidence Brief: Communicable Disease Impacts of Sharing Electronic-Cigarettes With Drip Tips. Toronto, ON. (2014) Available online at: https://www.publichealthontario.ca/-/media/documents/E/2014/eb-ecig-communicable-driptip.pdf?la=en

 8. World Health Organization. Mask Use in the Context of COVID-19. Geneva, Switzerland; (2020). Available online at: https://www.who.int/publications/i/item/advice-on-the-use-of-masks-in-the-community-during-home-care-and-in-healthcare-settings-in-the-context-of-the-novel-coronavirus-(2019-ncov)-outbreak

 9. Feng S, Shen C, Xia N, Song W, Fan M, Cowling BJ. Rational use of face masks in the COVID-19 pandemic. Lancet Respir Med. (2020) 8:434–6. doi: 10.1016/S2213-2600(20)30134-X

 10. Gaiha SM, Cheng J, Halpern-Felsher B. Association between youth smoking, electronic cigarette use, and COVID-19. J Adolesc Heal. (2020) 67:519–23. doi: 10.1016/j.jadohealth.2020.07.002

 11. United States Department of Health and Human Services. The Health Consequences of Smoking −50 Years of Progress: A Report of the Surgeon General. Rockville, MA (2014).

 12. Wang MP, Ho SY, Leung LT, Lam TH. Electronic cigarette use and respiratory symptoms in chinese adolescents in Hong Kong. JAMA Pediatrics. (2016) 170:89–91. doi: 10.1001/jamapediatrics.2015.3024

 13. Li D, Sundar IK, McIntosh S, Ossip DJ, Goniewicz ML, O'Connor RJ, et al. Association of smoking and electronic cigarette use with wheezing and related respiratory symptoms in adults: Cross-sectional results from the Population Assessment of Tobacco and Health (PATH) study, wave 2. Tob Control. (2020) 29:140–7. doi: 10.1136/tobaccocontrol-2018-054694

 14. Barrington-Trimis JL, Samet JM, McConnell R. Flavorings in electronic cigarettes: an unrecognized respiratory health hazard? JAMA. (2014) 312:2493–4. doi: 10.1001/jama.2014.14830

 15. Tierney PA, Karpinski CD, Brown JE, Luo W, Pankow JF. Flavour chemicals in electronic cigarette fluids. Tob Control. (2016) 25:e10–5. doi: 10.1136/tobaccocontrol-2014-052175

 16. Russo P, Russo P, Bonassi S, Bonassi S, Giacconi R, Malavolta M, et al. COVID-19 and smoking: is nicotine the hidden link? Eur Respir J. (2020) 55:2001116. doi: 10.1183/13993003.01116-2020

 17. Sifat AE, Nozohouri S, Villalba H, Vaidya B, Abbruscato TJ. The role of smoking and nicotine in the transmission and pathogenesis of COVID-19. J Pharmacol Exp Ther. (2020) 375:498–509. doi: 10.1124/jpet.120.000170

 18. Dumas TM, Ellis W, Litt DM. What does adolescent substance use look like during the COVID-19 pandemic? Examining changes in frequency, social contexts, and pandemic-related predictors. J Adolesc Heal. (2020) 67:354–61. doi: 10.1016/j.jadohealth.2020.06.018

 19. Ramamurthi D, Chau C, Jackler RK. JUUL and other stealth vaporisers: hiding the habit from parents and teachers. Tob Control. (2019) 28:610–6. doi: 10.1136/tobaccocontrol-2018-054455

 20. McKeganey N, Russell C, Katsampouris E, Haseen F. Sources of youth access to JUUL vaping products in the United States. Addict Behav Rep. (2019) 10:100232. doi: 10.1016/j.abrep.2019.100232

 21. Tanski S, Emond J, Stanton C, Kirchner T, Choi K, Yang L, et al. Youth access to tobacco products in the united states: findings from wave 1 (2013-2014) of the population assessment of tobacco and health study. Nicotine Tob Res. (2019) 21:1695–9. doi: 10.1093/ntr/nty238

 22. Braak D, Michael Cummings K, Nahhas GJ, Reid JL, Hammond D. How are adolescents getting their vaping products? Findings from the international tobacco control (ITC) youth tobacco and vaping survey. Addict Behav. (2020) 105:106345. doi: 10.1016/j.addbeh.2020.106345

 23. Luzius A, Dobbs PD, Jozkowksi KN. College students' reasons for using different e-cigarette products: a mixed methods analysis. J Am Coll Heal. (2019) 2019:1–7. doi: 10.1080/07448481.2019.1618313

 24. British Columbia Centre for Disease Control. Vaping, Smoking and COVID-19. (2020). Available online at: http://www.bccdc.ca/health-info/diseases-conditions/covid-19/prevention-risks/vaping-smoking-and-covid-19

 25. Ontario Tobacco Research Unit (OTRU). Are Smokers and Vapers at Higher Risk of COVID-19 Infection? COVID-19 FAQs. (2020). Available online at: https://www.otru.org/documents/are-smokers-and-vapers-at-higher-risk-of-covid-19-infection/

 26. Gaiha SM, Lempert LK, Halpern-Felsher B. Underage youth and young adult e-cigarette use and access before and during the coronavirus disease (2019). Pandemic JAMA. (2020) 3:e2027572. doi: 10.1001/jamanetworkopen.2020.27572

 27. Health Canada. Coronavirus Disease (COVID-19): Outbreak update. (2020). Available online at: https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection.html%09 (accessed July 31, 2020).

 28. Statistics Canada. Canadian Tobacco and Nicotine Survey, 2019. The Daily. (2020). Available online at: https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2018-2019-detailed-tables.html#t3

 29. Hadland SE, Chadi N. Through the haze: what clinicians can do to address youth vaping. J Adolesc Heal. (2020) 66:10–4. doi: 10.1016/j.jadohealth.2019.10.009

 30. Perloff RM. The Dynamics of Persuasion: Communication and Attitudes in the Twenty-First Century. New York, NY: Routledge (2017). p. 1−628.

 31. Rotermann M. Canadians Who Report Lower Self-Perceived Mental Health During the COVID-19 Pandemic More Likely to Report Increased Use of Cannabis, Alcohol and Tobacco. Ottawa, ON. (2020) Available online at: https://www150.statcan.gc.ca/n1/en/pub/45-28-0001/2020001/article/00008-eng.pdf?st=B5oO34OM

 32. Jackson S, Garnett C, Shahab L, Oldham M, Brown J. Association of the Covid-19 lockdown with smoking, drinking, and attempts to quit in England: an analysis of 2019-2020 data. Addiction. (2020) doi: 10.1101/2020.05.25.20112656. [Epub ahead of print].

 33. Piñeiro B, Correa JB, Simmons VN, Harrell PT, Menzie NS, Unrod M, et al. Gender differences in use and expectancies of e-cigarettes: online survey results. Addict Behav. (2016) 52:91–7. doi: 10.1016/j.addbeh.2015.09.006

 34. Brown SM, Doom JR, Lechuga-Peña S, Watamura SE, Koppels T. Stress and parenting during the global COVID-19 pandemic. Child Abus Negl. (2020) 110:104699. doi: 10.1016/j.chiabu.2020.104699

 35. Lee J, Oh M. The moderating effect of gender on the association between E-cigarette use and smoking status: a cross-sectional study. Addict Behav. (2019) 93:108–14. doi: 10.1016/j.addbeh.2019.01.038

 36. Biddle N, Edwards B, Gray M, Sollis K. Alcohol Consumption During the COVID-19 Period. (2020) Available online at: https://openresearch-repository.anu.edu.au/handle/1885/213196

 37. Shang C, Huang J, Chaloupka FJ, Emery SL. The impact of flavour, device type and warning messages on youth preferences for electronic nicotine delivery systems: evidence from an online discrete choice experiment. Tob Control. (2018) 27:e152–9. doi: 10.1136/tobaccocontrol-2017-053754

Conflict of Interest: DBH and MA-H are employees of the Lung Association of Nova Scotia.

Copyright © 2021 Hopkins and Al-Hamdani. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/inline_2.gif





OPS/images/inline_3.gif





OPS/images/fpubh-08-620748-t002.jpg
Days of vaping/week
Episodes of vaping/day
Puffs/vaping episode

6.08(1.82)
26.87 (20.46)
5.96 (4.74)

Pre-pandemic (, SD)
Female
5.81(1.87)

23.90 (27.39)
632 (4.94)

Total

594 (1.85)
25.35 (28.43)
6.14 (4.85)

Male

522 (2.42)
19.79 (26.84)
5.21(5.21)

During-pandemic (M, SD)
Female
5.00 (2.38)

19.43 (27.09)
639 (5.97)

Total

5.15(2.40)
19.61(26.94)
5.81(5.64)





OPS/images/inline_1.gif





OPS/images/inline_6.gif





OPS/images/inline_4.gif





OPS/images/inline_5.gif





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Young Canadian e-Cigarette Users and the COVID-19 Pandemic: Examining Vaping Behaviors by Pandemic Onset and Gender



		Introduction



		Pandemic Onset and Vaping



		The Current Study







		Methods



		Recruitment



		Survey



		Data Analysis







		Results



		Sample Characteristics



		Main Results



		Vaping Behaviors pre- vs. During-Pandemic by Gender



		Vaping Behaviors Pre-pandemic by Gender



		Vaping Behaviors During-pandemic by Gender













		Discussion



		Limitations







		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Footnotes



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Young Canadian e-Cigarette Users
and the COVID-19 Pandemic:
Examining Vaping Behaviors by
Pandemic Onset and Gender





OPS/images/inline_9.gif





OPS/images/fpubh-08-620748-g001.gif





OPS/images/fpubh-08-620748-t001.jpg
Panderic onset Days of vaping/week
Episodes of vaping/day
Puffs/vaping episode

Gender Days of vaping/week
Episodes of vaping/day
Puffs/vaping episode

Pandemic onset x Gender  Days of vaping/week
Episodes of vaping/day
Puffs/vaping episode

*Indicates significant effect, p < 0.05.

117.61
80.04
391
1.37
0.52
3.43
0.94
4.10
5.73

0.242
047
0.085
0.334
0.043"
0.017*

0.180
0.130
0.007
0.003
0.001
0.006
0.002
0.008
0.011





OPS/images/inline_8.gif





OPS/images/inline_7.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





