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PANDEMICS, EPIDEMICS, AND PUBLIC HEALTH CRISES—OH MY! AN EXAMINATION OF TOBACCO USE DURING PUBLIC HEALTH EMERGENCIES

By
ROBERT THOMAS FAIRMAN

MARCH 30, 2023

[bookmark: _Toc123807846]Tobacco use is a leading public health emergency, with an annual death toll in the United States (US) of nearly 500,000 people. In addition, the US has recently experienced several other public health emergencies. This includes the COVID-19 pandemic, the epidemic of youth e-cigarette use, and the declaration of racism as a public health crisis. 
Certain populations are at higher risk for harm associated with tobacco use, such as youth and young adults, those with low socioeconomic status, certain racial and ethnic minoritized groups, and those who live with mental illness. The COVID-19 pandemic has highlighted these inequities. Further research is needed on the relationship between racism and discrimination and tobacco use, youth e-cigarette use in the context of outbreaks, and support of nicotine reduction policies, which can significantly reduce the burden of tobacco-related disease. 
Through three distinct yet related studies, these topics were explored. The first study is a qualitative examination of youth e-cigarette use trajectories in the context of COVID-19. We found that youth progress from initiation via family and friends, to social use with family and friends, then to addiction, at which point social use does not matter anymore. The second study assessed the association of experiences of racism and discrimination and smoking behaviors in the context of COVID-19, finding that those who experienced racism and discrimination are more likely to both make a serious quit attempt and to relapse, compared to those who had no experiences of racism or discrimination. The final study looked at support for nicotine reduction in cigarettes and e-cigarettes. We found support for nicotine reduction in both cigarettes and e-cigarettes among participants from four countries.
The purpose of this dissertation was to address the research questions related to tobacco use, with a particular focus on populations at higher risk for harms associated with tobacco use, in the context of COVID-19, which will help reduce the public health burden associated with tobacco use among those who are the most vulnerable, during the time of infectious disease outbreaks and public health emergencies. 
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[bookmark: _Toc125115560]Overview
Tobacco use is a leading public health emergency, with an annual death toll in the United States of nearly 500,000 people (U.S. Department of Health and Human Services, 2014). In addition, in recent years, the US has experienced several other public health emergencies and crises. This includes the COVID-19 pandemic, the epidemic of youth e-cigarette use (United States Department of Health Human, 2016), and the declaration of racism as a public health crisis (American Public Health Association, 2021). The overarching theme of this dissertation is to investigate the intersection of smoking and other public health crises, specifically examining health inequities in priority populations. The priority populations that this dissertation will explore are youth who use e-cigarettes, those who smoke, and racial and ethnic minoritized populations.  
SARS-CoV-2, a novel Coronavirus, often called “COVID-19,” is an infectious disease that has caused a worldwide pandemic. Studies have shown that the use of cigarettes and e-cigarettes may increase the risk and severity of pulmonary infections, such as COVID-19, because use of these products damages the upper airways and decreases pulmonary immune function (Arcavi & Benowitz, 2004; Bauer et al., 2013; Gotts et al., 2019). Smoking causes lung injury, specifically to the bronchial cells in the lungs. In order to respond to this injury, the bronchial cells proliferate, meaning the number of cells in the lungs rapidly increases in response to injury (Szabo, 2001). When someone who smokes stops, smoking cessation reverses the increase of these often cancer-causing cells in the lungs, and the magnitude of this reversal increases with a longer duration of cessation (Lapperre et al., 2007). The bronchial cells in the lungs also have the angiotensin-converting enzyme 2 (ACE2) receptor, a functional receptor on cell surfaces where SARS-CoV-2 can enter the host cell (Beyerstedt et al., 2021). Those who smoke have increased ACE2 receptors, and it is thought that there is an increased risk for viral binding of SARS-CoV-2 to the cells among those who smoke (Cai et al., 2020). Thus, tobacco use is a risk factor for the progression of COVID-19, with those who smoke being 1.91 times more likely to have severe COVID-19, compared to those who have never smoked (Patanavanich & Glantz, 2020). In addition, in a study of youth and young adults, COVID-19 diagnosis was 2.6 times more likely among those who have used e-cigarettes in the past 30 days compared to those who had not (Gaiha, Cheng, et al., 2020).
[bookmark: _Toc125115561]Study 1: Qualitative analysis of youth e-cigarette use during COVID-19
Certain populations are at high risk for harm associated with tobacco use, such as youth and young adults, those with low socioeconomic status, certain racial and ethnic minoritized groups, and those who live with mental illness. Since 2014, e-cigarettes have been the most used tobacco product among youth. Moreover, youth e-cigarette use has increased since 2017; past 30-day rates among youth were 23% in 2019 and 22% in 2020 during the COVID-19 pandemic  (Miech et al., 2021).  Biologically, adolescence is the time of significant brain development, and exposure to nicotine during this time is associated with having lasting cognitive and behavioral impairments, including effects on memory, attention, and prefrontal cortex activation (Jacobsen et al., 2005; Lee et al., 2014; Musso et al., 2007; Soneji et al., 2017; Yuan et al., 2015). With the outbreak of the E-cigarette or Vaping Product Use-Associated Lung Injury (EVALI), youth became more aware of severe health outcomes of e-cigarette use, such as organ failure and related lung disease (Fairman et al., 2021). 
Research on youth and adolescent e-cigarette use trajectory in the context of COVID-19 has been emerging (Bennett et al., 2022; Brandt et al., 2022; Chaffee et al., 2021; Kreslake et al., 2021). However, to our knowledge, there has been little research examining e-cigarette use trajectories in the context of COVID-19, especially through the lens of qualitative research. Qualitative methods are useful to understand and elaborate on issues emerging from epidemiological studies, and allow to develop an understanding of complex or poorly understood areas of health (National Health and Medical Research Council, 1994). Since most research about the trajectory of youth e-cigarette is quantitative, we are using stories to deduce use trajectories, and see how COVID-19 interacts with them.
[bookmark: _Toc125115562]Study 2: Quantitative analysis of the effect of racism and discrimination on smoking behavior
Racism is an organized system based on categorizing social groups into socially constructed races, which devalues societal opportunities and resources to racial groups regarded as inferior (Bonilla-Silva, 1997; Williams & Mohammed, 2013). Discrimination occurs when stigmatized racial groups experience differential treatments directed at them by either social institutions or  individuals (Williams et al., 2019). Often, discrimination is the most frequently studied domain of racism in health. Self-reported discrimination is noted as a stressor that adversely affects health, and cumulates over one’s lifetime (Myers, 2009). Those that experience discrimination are exposed to more chronic stressors, which in turn increases the likelihood of adverse health outcomes, and that stress aggregates over time (Myers, 2009). There is a significant linkage between racial discrimination and physical health outcomes, including the associations between discrimination and greater body mass index, obesity, cardiovascular outcomes, higher risk behaviors, alcohol misuse, and other substance use disorders (Bernardo et al., 2017; Borrell et al., 2010; Gibbons & Stock, 2018; Kendzor et al., 2014; Lewis et al., 2014; Unger, 2018). General discrimination has been known to be a risk factor for tobacco use, as well as nicotine dependence, and racial or ethnic discrimination has been associated with increased smoking among certain racial and ethnic minoritized populations (Borrell et al., 2010; Kendzor et al., 2014; Unger, 2018). Stress reduction, as well as the ability to regulate negative effects, have been noted as some of the key drivers for the use of tobacco and tobacco products (Brandon, 1994).
COVID-19 has been a time in which racism and discrimination are more prevalent. There is a link between racial discrimination and substance use, in which substance use is often utilized as an avoidant coping strategy to mitigate the stress of discrimination (Utsey et al., 2000). Previous literature investigated the relationship between stressful life experiences and tobacco use behaviors, as well as self-reported discrimination and tobacco use behaviors (Borrell et al., 2007; Borrell et al., 2010; Guthrie et al., 2002; Landrine & Klonoff, 2000).  However, we seek to add to the literature by utilizing multiple measures of experienced or perceived racism and discrimination, including police brutality, during a time of heightened awareness of racism and discrimination.   
[bookmark: _Toc125115563]Study 3: Quantitative analysis of support for nicotine reduction 
Public health crises such as COVID-19 exacerbate the toll of smoking. COVID-19 has been called an “opportune time” to encourage and support quitting tobacco use by offering a variety of cessation services to those who smoke (Ahluwalia et al., 2020). To prevent morbidity and mortality of COVID-19 among smokers, some countries have taken measures to reduce the burden of tobacco-related disease during the COVID-19 pandemic. This has included India banning the sale of tobacco during the lockdown in 2022, and South Africa temporarily banning the sales of tobacco products (Ahluwalia et al., 2020). Several countries have expressed interest in reducing nicotine in cigarettes.  Reducing nicotine to levels that are inadequate to induce or maintain addiction may lead those who smoke to decrease their nicotine intake, and eventually wean themselves off cigarettes, making the process of cessation easier (Benowitz et al., 2007; Benowitz & Henningfield, 1994, 2013, 2018; Donny et al., 2015). Support for the reduction of nicotine in cigarettes varies. In the United States, 47%-84% of respondents support reducing or eliminating nicotine in cigarettes, with less than 30% of respondents opposing such measures, which varies by tobacco status (Ali et al., 2019; Bolcic-Jankovic & Biener, 2015; Connolly et al., 2012; Denlinger-Apte et al., 2019; Fix et al., 2011; Pearson et al., 2013; Schmidt et al., 2018; Smith et al., 2021). Among Europeans, 82% of respondents expressed support for a law reducing the amount of nicotine in cigarettes, with 18% opposing such law (McKiernan et al., 2019). Nearly 70% of Canadians supported reducing nicotine content in tobacco products (Chung-Hall et al., 2018). 
Support for the reduction of nicotine in cigarettes and e-cigarettes has been researched, however, few articles have examined support for the reduction of nicotine in cigarettes and e-cigarettes in various countries, specifically by subgroups, defined by concurrent smoking and e-cigarette use behaviors, including frequency of use. This study will address these gaps by examining support for both cigarette and e-cigarette policies and sociodemographic and nuanced user status categories as correlates of support. 
[bookmark: _Toc125115564]Statement of Purpose
The first paper qualitative examines trajectories of youth who use e-cigarettes, and the impact which the COVID-19 pandemic has on that. The second paper is a quantitative paper that examines the relationship between racism and discrimination and smoking behaviors among a nationally representative sample of people who smoke. The third paper evaluates support for nicotine reduction in cigarettes and e-cigarettes in the United States, Australia, England, and Canada, and how that has changed between 2016 and 2020. An integral part of this dissertation is the fact that data for all three papers were collected during the COVID-19 pandemic, which has had an influence on the use of tobacco products among youth and adults. Further, though COVID-19 has been named a Public Health Emergency of International Concern (World Health Organization, 2020), youth e-cigarette use has been named an “epidemic” by the US Surgeon General (United States Department of Health Human Services, 2016), and 240 states, counties, and cities have deemed racism as a public health crisis (American Public Health Association, 2021). The purpose of this dissertation is to address the research questions related to tobacco use, with special focus on populations at higher risk for harms associated with tobacco use, in the context of COVID-19, which will help reduce the public health burden associated with tobacco use among those who are the most vulnerable during the time of infectious disease outbreaks and public health emergencies, and to advance health equity. The integration of these themes can be visualized in Figure 1.1.
[bookmark: _Toc125115565]Figure 1.1 Three papers and integration of themes.
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ABSTRACT
Purpose: E-cigarettes have been the most used tobacco product among youth since 2014, reaching a plateau during the COVID-19 pandemic. Youth e-cigarette use is associated with negative health consequences such as impaired cognitive functioning. For many, the COVID-19 pandemic altered social interactions, harm perceptions, and product availability. This changed the frequency and locations in which youth use e-cigarettes. To better understand youth e-cigarette use, we need more information on factors that can alter e-cigarette use, specifically, how the pandemic changed e-cigarette use among youth. 
Methods: In 2020-2021, we conducted online, individual interviews with 19 youth (aged 13-17) ENDS users living in the US to explore how COVID-19 impacted their e-cigarette use. 
Results: Youth described a progression of e-cigarette use from initial experimentation, regular social use, and ultimately to nicotine addiction demonstrated by individual use in isolation. Many youth initiated e-cigarette use due to influences by friends or family members. Youth discussed progression to social use, with social interactions as an important reason for use and an avenue for expanding one’s knowledge of e-cigarettes. After a period of time, youth began to recognize that social interactions mattered less, suggesting to them that they had become addicted. This realization became more apparent during COVID-19, which changed how youth used e-cigarettes, especially around where use was occurring, health concerns, and use behavior and frequency. 
Conclusion: In our interviews, youth trajectory began with an initiation with family and friends, progressed to social use, and eventually developed to addiction, at which point social use was no longer the primary motivation for e-cigarette use. Understanding the trajectory of e-cigarette use will allow for effective interventions that reduce harm to youth from e-cigarette use.


[bookmark: _Toc125115568]INTRODUCTION
Since 2014, e-cigarettes have been the most used tobacco product among youth. Moreover, youth e-cigarette use has increased since 2017; past 30-day rates among youth were 23% in 2019 and 22% in 2020 during the COVID-19 pandemic (Miech et al., 2021). E-cigarette use among youth is associated with increased odds of tobacco use later in life. Exposure to nicotine during adolescence is associated with lasting cognitive and behavioral impairments, including effects on memory, attention, and prefrontal cortex activation (Jacobsen et al., 2005; Lee et al., 2014; Musso et al., 2007; Soneji et al., 2017). 
Public health responses to the COVID-19 pandemic could potentially interrupt youth access to e-cigarettes. The COVID-19 pandemic profoundly affected health behaviors, including dramatic shifts in sleep, dietary behavior, physical activity, and substance use (Arora & Grey, 2020). Nearly 40% of youth that used e-cigarettes during COVID-19 reported increasing use since the start of the pandemic (Bennett et al., 2022), though there were discrepancies on whether youth e-cigarette use increased or decreased during COVID-19 (Bennett et al., 2022; Chaffee et al., 2021; Kreslake et al., 2021). This potential decrease in youth e-cigarette use during COVID-19 could be due to media coverage of E-cigarette or Vaping Product Use-Associated Lung Injury (EVALI) the previous year (Culbreth et al., 2022). With the outbreak of EVALI, youth became more aware of the severe health outcomes of e-cigarette use, including organ failure and related lung disease (Fairman et al., 2021).
	Research has shown associations between COVID-19, e-cigarette use, and health patterns among youth and young adults. For example, in a study of youth and young adults, COVID-19 diagnosis was 2.6 times more likely among those who had used e-cigarettes in the past 30 days compared to those who had not (Gaiha, Cheng, et al., 2020). Though youth are at a relatively lower risk of contracting COVID-19 compared to older adults, e-cigarette use may pose as a risk factor for COVID-19 among youth (Gaiha, Cheng, et al., 2020; Garg et al., 2020).
	The trajectory of e-cigarette use has typically been studied based on changes in the frequency of use, or user groups, such as those who are “accelerators” who used e-cigarettes 14 of the last 30 days (Westling et al., 2017). Westling et al. found that those who use e-cigarettes at least 14 days a month in eighth grade are more likely to report daily e-cigarette use by the end of ninth grade, as well as the progression to the use of other substances, including cannabis (Westling et al., 2017). For some, the trajectory of e-cigarette use shows a process where increased e-cigarette use replaces smoking cigarettes. However, for others, dual use becomes the norm. (Audrain-McGovern et al., 2021; Pulvers et al., 2021).
Research on youth and adolescent e-cigarette use trajectory in the context of COVID-19 has been emerging (Bennett et al., 2022; Brandt et al., 2022; Chaffee et al., 2021; Kreslake et al., 2021). However, to our knowledge, there has been little research examining e-cigarette use trajectories in the context of COVID-19, especially through the lens of qualitative research. There is a gap in the literature that e-cigarette use trajectories, in the context of COVID-19, have not been evaluated, not only through qualitative research, but through the lens of social influences. Examining the social influences of e-cigarette use is important because social constructs shape an individual’s e-cigarette use behavior, as well as how the use changes over time. Thus, we aim to address this gap in the literature by examining the trajectories of e-cigarette use in the context of COVID-19 and seeking to understand the trajectory of use using qualitative methods.
[bookmark: _Toc125115569]METHODS
[bookmark: _Toc125115570]Participants
Study eligibility criteria included being aged 13-17, having used an e-cigarette in the past 30 days, and residing in the United States. Recruitment for youth e-cigarette users occurred in two phases. Wave 1 occurred from August 2020 to November 2020, utilizing a nationwide panel research company. This recruitment resulted in thirty-eight eligible youth, with two youth completing interviews. Wave 2 occurred from December 2020 to February 2021, utilizing a youth advisory board and snowball sampling, resulting in 47 eligible youth, with 17 completing interviews. Parental consent and youth assent were obtained for all participants.
[bookmark: _Toc125115571]Data Collection
The primary goal of this study was to evaluate how youth modify e-cigarettes, with the secondary goal of examining motivations, experiences, and expectancies of e-cigarette use. Churchill et al. (manuscript in submission) report on the findings pertaining to modifications. This paper describes the trajectories of e-cigarette use from initiation through the current use in the context of COVID-19. All participants completed a brief survey assessing basic demographics and their tobacco use. Individual interviews conducted by a trained moderator from JSI Research & Training Institute, Inc., (JSI) occurred in late 2020 and early 2021. The moderator was a white female in her thirties with master’s degrees in public health and social work. Interviews were conducted over a web-based video conferencing platform, and, when possible, cameras were used. During the interviews, members of the research team were present, though they remained muted and with their cameras off. The median length of the interview was 45 minutes, ranging from 27 minutes to 63 minutes. Upon completion of the interview, participants were emailed a fact sheet with information about e-cigarette cessation and a $50 gift card. All interviews were de-identified and transcribed by JSI. Georgia State University Institutional Review Board approved this study.
[bookmark: _Toc125115572]Analysis
[bookmark: _Toc125115573]The data were analyzed inductively in NVivo version 12.0 using a thematic analysis approach (Braun & Clarke, 2006). The team utilized a modified codebook, which they had previously used with adult e-cigarette users. Two coders, R.T.F. and V.C., independently coded one transcript, and met to discuss discrepancies. The remaining 18 transcripts were then divided, and R.T.F. and V.C. coded their assigned transcripts individually. After coding the entire dataset, the research team conducted in-depth readings of the coded transcripts and wrote memos that discussed the themes. R.T.F. then read all the memos and corresponding transcripts and synthesized the results. 
RESULTS
	There were 19 participants, ages 16 and 17. The sample was majority male (58%) and Black/African American (79%). The median age at first e-cigarette use was 14 (Table 1). Participants discussed their e-cigarette use, social use of e-cigarettes, changes in how e-cigarettes are used over time, and changes in e-cigarette use due to COVID-19. In these discussions, the importance of social interactions and influences from friends and family on initiation and transitions in e-cigarette use emerged as a central theme. 
[bookmark: _Toc125115574]Initiation of E-cigarette Use 
For many participants, the initiation or introduction to e-cigarettes occurred through either family or friends, who facilitated access to e-cigarettes and other nicotine devices. Multiple participants mentioned having their cousins introduce them to e-cigarettes, saying, “We were kind of family oriented... We had come together, and we were in a kind of a party. So, a cousin of mine actually introduced it to me” (male, 17, Black/Non-Hispanic). Another described stealthily learning to use e-cigarettes from her older cousins: “So when they are out, I’d go sneak in their room, puff and then move out, until I became a fan” (female, 17, Black/ Non-Hispanic). One participant mentioned starting to use e-cigarettes because his parents smoked but did not like how cigarettes tasted, so decided to use e-cigarettes instead. Another participant described using e-cigarettes because their father used them. Thus, in many interviews, family were mentioned as facilitating e-cigarette initiation among youth. 
	Friends also played a prominent role in the initiation of e-cigarettes. Many participants mentioned starting to use e-cigarettes to imitate their friends. Some stated, “I just saw one of my friends doing it then I copied it” (female, 17, Black/ Non-Hispanic) or that they were just “fumbling around with it” (male, 16, Asian, White/Non-Hispanic). Others initiated because their friends explicitly suggested using e-cigarettes, especially when it was seen as “healthier” than cigarettes. For instance, as one participant stated, “I was smoking a small cigarette. So, my friend told me that it was unhealthy… He said that there are some modern ways I can prevent the harmful effects of cigarettes. And he showed me a vape…. And that's how I started using my vape” (male, 16, Black/Non-Hispanic).
[bookmark: _Toc125115575]Social Use of E-cigarettes 
Participants frequently discussed social interactions and social use of e-cigarettes as an important reason for continued use, as well as an avenue for expanding their knowledge of e-liquids, devices, and ways to use e-cigarettes. Friends tend to be the reason why many youth use e-cigarettes, saying, “Well, there’s no fun in doing it alone, so I do with friends” (female, 17, Black/Non-Hispanic). When referring to using with friends, multiple participants made statements like, “I would say I use it more with my friends, because most of the times I’m with my friends as opposed to when I’m alone” (male, 17, Black/Non-Hispanic). Different friend groups had different dynamics, and participants had to assess whether it was socially acceptable to use e-cigarettes based on the friend group they were with at the time. In addition to potentially more e-cigarette use, participants mentioned the use of cannabis and cocaine in their e-cigarettes when they are with friends, compared to when they are alone.
Social use of e-cigarettes also proved to be an avenue for expanding the participant’s knowledge of e-cigarettes. Participants mentioned discussing with their friends where to purchase e-cigarettes: “They [friends] told me, ‘Oh, you can go and get it from Amazon.’ And I was like, ‘Oh. That's great’” (female, 17, Black/Non-Hispanic). Others mentioned comparing types of hits, saying. “If someone is using a Juul, and then you’re using a vape, you can just give them your own, and then they just give you your own, and see how the hits are like as compared to what you're using” (female, 16, Black/Non-Hispanic).
We also found that the use of e-cigarettes may be changed in order to protect their social identity. A participant specifically mentioned using a small pen-style e-cigarette so it would be easy to hide in their pocket rather than carrying it around in their hand. For example, there were specific mentions of disapproval of e-cigarette use in the Black community, stating, “I’m Black and my community anyone will straight up tell you, ‘What is this, why you’re doing this?’ So, just to avoid so much judgment and quarrel from people” (female, 16, Black/Non-Hispanic). This participant further explained her strategy to vape without attracting notice from her community: “You just keep it on the low; we smoke somewhere where it won’t get noticed like the backyard”. In this example, social disapproval of e-cigarettes in the Black community made the participant hide her e-cigarette use from people around her. Yet, she still used e-cigarettes with her narrower community of friends who had different attitudes towards e-cigarettes.
[bookmark: _Toc125115576]Nicotine Addiction and E-cigarettes
	Discussion of addiction or dependence on nicotine was prevalent among participants. Addiction presented itself in multiple ways, with participants discussing having a “buzz” or a “craving”. One participant described their experience as follows: “I really have that craving. Right now, even though I have that craving, it’s a lot more than the first time I started vaping. It’s an addiction” (male, 16, Black/Non-Hispanic). Another participant said, “I can’t resist from vaping. That’s one thing I’m sure, because I’ve tried to stop vaping, but I really can’t” (male, 16, Black/Non-Hispanic). Some participants recognized that they are addicted but were grappling with admitting it, saying “I wouldn’t say that I’m being addicted, but then having to accept that and seeing it as something that’s fun” (male, 17, Black/Non-Hispanic). Thus, talk about being addicted to nicotine was common across youth interviews. 
	Addiction to nicotine was often discussed in relation to social influences. For instance, participants mentioned that without social pressure, they used to chase a nicotine high when they started using e-cigarettes. As one participant described it, “so, freshman year…it was a mix of peer pressure to do what everyone was doing. It wasn’t really about the nicotine buzz back them. And now… it’s addiction at this point that they’re doing this” (male, 16, Black/Non-Hispanic). 
	Participants mentioned their concern from groups shifting from experimenting to now having groups and friends be dependent on nicotine. This progression influenced them to cut back on their personal use. There was increased awareness of personal dependence as well, with multiple participants showing concern, such as, “But then I’m also trying to check and make sure that I don't like, exhibit dependence” (male, 17, Black/Non-Hispanic).
[bookmark: _Toc125115577]Changes in E-cigarette Use and COVID-19
	The onset of the COVID-19 pandemic changed how participants used e-cigarettes, especially around where use was occurring, health concerns, and frequency of use. For instance, prior to the onset of COVID-19, participants mentioned using e-cigarettes at parties, friends’ houses, or even at school. Multiple participants mentioned using e-cigarettes in school bathrooms and “we could be in class, after class, we’d go out to smoke” (female, 17, Black/Non-Hispanic). Participants stated that having school remotely made it harder to use e-cigarettes because they were at home with their parents. As one participant described, “It was harder because they weren’t at school for six hours where they could just go to the bathroom” (male, 16, Black/Non-Hispanic). Yet, participants remained creative and would go on walks or hikes with friends to use their e-cigarettes without being detected by their parents or guardians.
	Health concerns about vaping and COVID-19 influenced how participants used e-cigarettes. This manifested in not sharing e-cigarettes with friends and being concerned about taking care of their respiratory system to reduce their risk of COVID-19. One participant mentioned they had to “clean it [e-cigarette] thoroughly”, and another stated, “I do not share at all these days; it's really dangerous” (female, 17, Black/Non-Hispanic). When there was concern about COVID-19, a participant noted, “I end up maybe asking a friend that is trustworthy that I know she is good at taking care of herself” (female, 17, Black/Non-Hispanic). There were also discussions of health scares, with a participant saying, “We tried to leave that trend because there’s a friend of mine who just died early of this year. […] She got lung cancer, and then the doctor told us if we continue smoking, all of us will go that way. So we’re trying to leave it” (female, 17, Black/Non-Hispanic).
	Frequency of use changed during the pandemic, with some participants using more frequently and some less frequently using e-cigarettes. As reasons for increased frequency of use, participants mentioned having more free time or boredom, explaining, “the first couple months of lockdown was hard because that's all you have to do, sit around, do nothing. So like, why not just get buzzed?” (Identified as other, 16, Asian, White/Non-Hispanic). Another reason was using e-cigarettes to cope with stress or isolation, which multiple participants mentioned, such as, “I'm alone, sometimes I’m stressed out, so I just use my e-vape to reduce the level of stress” (male, 17, Black/Non-Hispanic).
	One reason for the decrease in use frequency was that the pandemic decreased buying power for participants, which affected how and where they could obtain e-cigarettes. Participants also discussed being isolated from friends and their ability to buy or refill products due to pandemic-related shortages, sometimes leading to the rationing of e-cigarettes and supplies. One participant described this as, “I don’t vape a lot because my savings are down, because one thing, you can’t borrow money to vape” (male, 16, Black/Non-Hispanic). Price increases and depleted supplies also led to youth purchasing e-cigarettes online because “it’s hard to get that from the stores because when you just get there, they just tell you that they don’t have them at the moment” (female, 16, Black/Non-Hispanic). Since some vape shops were closed, a participant mentioned friends who had siblings of legal purchasing age would “buy in bulk and then sell them off his Snapchat story” (Identified as other, 16, Asian, White/Non-Hispanic).
[bookmark: _Toc125115578]DISCUSSION
	Our qualitative study with youth who used e-cigarettes examined their experiences of initiation, social use, addiction, and changes due to COVID-19. Many youth described e-cigarette use as influenced by friends or family members. Specifically, many discussed progressions to social use, with social interactions as an important reason for use and an avenue for expanding one’s knowledge of e-cigarettes. Eventually, youth began to recognize that using e-cigarettes socially mattered less, suggesting that they had become addicted. Given the centrality of social interaction in interviews, we will discuss our findings through the lens of the social influence theory and the processes of compliance, identification, and internalization. 
	Social influence theory (Kelman, 1958) states that three main social influence processes shape an individual’s beliefs, attitudes, and subsequent behaviors: compliance (following the social norms of the friends that individuals engage with), identification (when individuals adopt the behavior in order to create or maintain a desired or beneficial relationship with either a group or person), and internalization (when individuals accept influence after perceiving that the content of the behavior is rewarding). Social influence allows changes in attitude and behavior, which may occur in various ways, depending on the changes in processes. Further, changes in behavior may be attributed to the three main processes by which individuals accept influence (Kelman, 1958). Overall, the changes in an individual’s beliefs, attitudes, and behaviors occur at various levels, which results in the different processes an individual uses to conform with the person or group that is influencing them.
	The initiation of e-cigarette use may be explained through the influence mechanism of compliance. Compliance occurs when individuals accept influence and adopt the influenced behavior to gain rewards or avoid punishments (Kelman, 1958). Satisfaction in compliance is derived from the social effect of accepting influence (Kelman, 1958). This is seen in the discussion of seeing friends and/or family using e-cigarettes, then copying them, as found in our study. Likewise, other research has found that youth e-cigarette use is strongly affected by social norms, so much so that simply seeing peers engage in behavior such as e-cigarette use increases one’s willingness to make the behavior seem more normative (Gibbons et al., 1998; Simmons et al., 2016). Moreover, youth with family members who use e-cigarettes are more likely to use e-cigarettes and more likely to obtain e-cigarettes from family members (Baker et al., 2019; Bold et al., 2017; Roditis & Halpern-Felsher, 2015). However, there is little research that states explicitly the initiation of e-cigarette use is due to opportunities from a family member (Baker et al., 2019; Bold et al., 2017; Roditis & Halpern-Felsher, 2015). With older family members, this may make the youth more open to trying the e-cigarettes because youth tend to follow the behaviors of “older people” to fit in (Brown et al., 2008). 
	The social use of e-cigarettes may be explained by the identification stage of the social influence theory when individuals adopt the behavior to create or maintain a desired or beneficial relationship with either a group or person. The satisfaction in the identification stage is due to the act of conforming (Kelman, 1958). We found that youth engage in this stage through the use of e-cigarettes with their friends, preferring to use with friends in this stage, compared to using alone. The identification stage also includes the process of changing how e-cigarettes are used in order to protect their social identity and avoid social disapproval of e-cigarette use. It is well documented that youth use e-cigarettes in social settings to fit in or adopt their behaviors in groups (Barker et al., 2019; Fairman et al., 2021; Roditis & Halpern-Felsher, 2015). Kong et al. (2014) found specifically that youth may use e-cigarettes “to be ‘cool’”, which furthers the desired relationship and satisfaction due to conforming to the social norm of e-cigarette use. 
	Progression from social use to nicotine addiction may be viewed from the perspective of internalization in the social influence theory. The internalization process of influence occurs once an individual accepts influence after perceiving that the content of the behavior is rewarding, thus, satisfaction occurs (Kelman, 1958). One interpretation of our data is that among our sample, the physiological reward of nicotine was reinforced by the psychological rewards of social approval from peers. Interviews revealed a pattern where participants began e-cigarette use as a social behavior to have fun with friends, with initiation facilitated by friends and family. Alarmingly, participants often describe how casual social use of e-cigarettes resulted in nicotine addiction and that realizations about addiction occurred when youth were using e-cigarettes by themselves and away from friends. In this sequence, the physiological reward of using nicotine and the psychological reward of social interaction were mutually reinforcing. However, as noted in several interviews, the social reward eventually receded—especially in COVID-19 isolation—leaving the demands of nicotine addiction to be realized in isolation. 
	The discussion of nicotine dependence and/or addiction was frequent among participants. This may be due to increased education about the health effects of e-cigarette usage, or due to increased awareness of the health effects of e-cigarette usage, as highlighted by the EVALI outbreak (Culbreth et al., 2022; East et al., 2022; Fairman et al., 2021; Moustafa et al., 2021). Even though youth are aware of the health effects of e-cigarette usage, they seek the reinforcement that nicotine provides.
	The COVID-19 pandemic significantly changed many behaviors, including e-cigarette use. Based on our interviews, school closures during COVID-19 reduced the importance of social influences, thus making the cravings and physiological rewards for using e-cigarettes more salient. Before the onset of COVID-19, participants discussed the social use of e-cigarettes at places such as parties and schools. Prior to COVID-19, youth had been using e-cigarettes at school, particularly in the bathroom, even though e-cigarettes were not allowed (Fairman et al., 2021; Jackson et al., 2020). With schools closed during the pandemic, youth were at home more, so they would find creative ways to use e-cigarettes, such as going on walks or hikes with e-cigarette-using friends. When it comes to changes in behavior regarding health, many youth discussed not sharing e-cigarettes due to reducing the risk of COVID. Additionally, some participants mentioned decreasing their use to protect their respiratory system. However, none specifically mentioned that it was due to those using e-cigarettes being at an increased risk of contracting COVID-19, which may be due to conflicting messaging at the beginning of the pandemic (Gaiha, Cheng, et al., 2020; Garg et al., 2020).  
	The frequency of e-cigarette use changed, with some discussing an increase due to more free time. Besides having free time, youth mentioned e-cigarette use to cope with feelings of stress or isolation, which were common feelings during COVID-19 lockdowns (Clendennen et al., 2022). Youth often have outcome expectancies that e-cigarettes will lead to decreased stress or anxiety during disease outbreaks (Fairman et al., 2021). Decreased frequency of e-cigarette use may also be due to decreased buying power or availability of e-cigarettes, which may change how youth obtain their e-cigarettes. Youth mentioned not being able to use their e-cigarette as much due to budget constraints, and price increases. This is consistent with literature that discusses not being able to go to vape shops and product availability decreasing during the COVID-19 pandemic (Gaiha, Lempert, et al., 2020). However, as previously mentioned, youth can obtain e-cigarettes online through websites such as Amazon.
	Limitations of our study include not being representative of all youth e-cigarette users. Due to difficulty in recruiting, we utilized convenience and snowball sampling, which may have created disproportionately dominant themes. These interviews were conducted online, which may have presented challenges in interpreting the meaning of questions for both the youth and the moderator, based on limited nonverbal communication. Since we utilized qualitative methods, the goal is to further understand the topic, and not to generalize findings or draw causal relationships from the research.
[bookmark: _Toc125115579]CONCLUSION
	Findings suggest that COVID-19 changed how youth used e-cigarettes. Youth progressed from initiation due to friends and families, to social use, eventually realizing they had become addicted. When youth became addicted, the social interactions did not matter anymore, which was amplified during COVID-19. In order to effectively and practically prevent youth e-cigarette use, understanding the trajectory of use is vital to creating prevention and cessation strategies for appropriate and timely interventions. 


[bookmark: _Toc125115580]Table 2.1. Demographic results of youth who use e-cigarettes. (n=19)
	Sex, n (%)
	

	Male
	11 (58)

	Female
	7 (37)

	Other
	1 (5)

	Race, n (%)
	

	 Black/African American   
	15 (79)

	 White
	2 (10.5)

	 More than one race1
	2 (10.5)

	Ethnicity, n (%)
	

	Spanish/Hispanic/Latinx
	2 (11)

	Not Spanish/Hispanic/Latinx
	17 (89)

	Age in years, n (%)
	

	16
	8 (42)

	17
	11 (58)

	Age at first ENDS use, median (IQR) 
	14 (2)


Note. One participant indicated both Black/African American and White as their race. Another participant indicated their race as Asian and White.
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ABSTRACT
BACKGROUND: Racial/ethnic disparities in tobacco use and related health consequences persist, and experiences with racial discrimination have been associated with increased smoking and worse cessation outcomes. We examined the association of experienced racism and discrimination and serious quit attempts, smoking relapse, and changes in motivation to quit smoking, during the COIVD-19 pandemic. 
METHODS: Data came from an October-November 2020 U.S. nationally representative survey of current or recently quit cigarette smokers and e-cigarette users. These analyses focus on 1,223 current cigarette smokers. Participants reported changes in smoking frequency and motivation to quit, and whether they had made a serious quit attempt, and relapse since February 2020. Discrimination was measured with a modified Everyday Discrimination Scale, a modified CAIR C-PIQ scale, and a modified Domain-Specific Stress Scale. 
RESULTS: Percentage of relapse for the sample was high, with 75%-87% of participants reporting having relapsed since the beginning of the COVID-19 pandemic. Those who are Black scored the highest on the Everyday Discrimination scale, as well as reported higher rates of being avoided or insulted because of their race or ethnicity. Those who experienced racism and discrimination were more likely to have had a serious quit attempt since the beginning of COVID-19, across all domains. Police brutality, as well as being avoided or insulted because of their race or ethnicity was predictive of having a relapse.
CONCLUSION: Experiences with racism and discrimination in people who smoke were associated with having a serious smoking quit attempt, but also predicted a relapse. Further research can develop smoking cessation interventions that take into account various social stressors, such as racism discrimination, as well as medical mistrust. 



[bookmark: _Toc125115582]INTRODUCTION
Racial and/or ethnic discrimination is associated with poor health (Paradies, 2006; Williams & Mohammed, 2009). Experiencing discrimination leads to psychological distress including depression, anxiety, and numerous other mental health conditions (Kessler et al., 1999; Williams et al., 1997). Discrimination happens in many forms, one of which is discrimination at the hands of police (Stewart et al., 2009). Among racial minoritized groups, negative police interactions, experienced either personally or vicariously, cause harm, stress, and lead to adverse health outcomes, such as worse mental health outcomes and medical mistrust (Alang et al., 2020; Bor et al., 2018; McFarland et al., 2018). Discrimination is a risk factor for increased current and daily smoking, and nicotine dependence (Borrell et al., 2010; Kendzor et al., 2014; Unger, 2018). 
Stress and lack of the ability to regulate negative affect have been noted as some of the key drivers for the use of tobacco (Brandon, 1994). People with multiple minoritized statuses, such as race, ethnicity, gender, or sexual orientation, may experience greater exposure to minority stressors, exacerbating their tobacco use severity (Kcomt et al., 2021; McCabe et al., 2019). Additionally, those who experience stressful life events are known to be more likely to have moderate to severe tobacco use disorder, compared to those who do not experience stressful life events (Kcomt et al., 2021). There is a link between racial discrimination and substance use, in which substances (including tobacco) may be used as an avoidant coping strategy to mitigate the stress of discrimination (Utsey et al., 2000).  Since stress is a mechanism through which discrimination increases risk for substance use, those who are Black and experience daily discrimination are more likely to have higher rates of smoking, due to increased stress, which acted as a mediator, compared to those who did not experience discrimination (Purnell et al., 2012; Romano et al., 1991). Previous literature reveals that during the COVID-19 pandemic, experiences with racism and discrimination increased, often among those who identify as Black or Asian (Ruiz et al., 2020). 
Nearly two-thirds of those who smoke cigarettes reported their motivation to quit did not change during the COVID-19 pandemic, compared to before the pandemic (Elling et al., 2020). Those who smoke stated that during the pandemic, they smoked in order to deal with negative emotions and feelings due to the impact of the COVID-19 pandemic, to stay calm, because they are sad or depressed, due to isolation, and because the COVID-19 pandemic gives them stress or anxiety (Maloney et al., 2021). Other studies have shown that those who identify as Black are more likely to have quit attempts during COVID-19, which may be due to being at higher risk of complications and death due to COVID-19 (Kowitt et al., 2020). Since those who smoke are at heightened risk for COVID-19 progression, as are minoritized populations such as those who identify as Black or Hispanic/Latinx, and those dealing with negative emotions impedes their ability to quit smoking, research is needed to further examine changes in smoking behaviors among racial and ethnic minoritized populations (Patanavanich & Glantz, 2020; Rozenfeld et al., 2020; US National Cancer Institute, 2017). This study aims to examine whether discrimination, racism, and/or experiences with social injustice are associated with smoking behaviors among those who are currently using e-cigarettes or cigarettes, during the COVID-19 pandemic. We hypothesize those who experience racism, discrimination, and injustices are more likely to relapse, and are less likely to make serious tobacco use quit attempts. We aim to provide evidence for targeted interventions to address health inequity gaps of those who smoke in racial or ethnic minoritized groups.
[bookmark: _Toc125115583]METHODS
[bookmark: _Toc125115584]Study Sample and Procedures
Data come from a 2020 (October-November) survey of a U.S. national probability sample drawn from Ipsos Public Affairs’ KnowledgePanel, a probability-based web panel designed to be representative of non-institutionalized U.S. adults. Originally, KnowledgePanel used random digit dialing to recruit participants, but switched to address-based sampling in 2009. Panel members are provided incentives for participation in the panel and can enter raffles for prizes (Ipsos). Adult panelists (18+ years) who reported current cigarette smoking or current electronic nicotine delivery system (ENDS) use on recent Ipsos profile surveys were randomly sampled and invited to participate upon confirmation that they were current users of cigarettes (defined as having smoked at least 100 cigarettes in their lifetime and now smoking “every day” or “some days”) or ENDS (defined as now using ENDS “every day” or “some days”), or had recently (since February 2020) quit smoking cigarettes or using ENDS. Overall, 2,752 KnowledgePanel members were invited to participate, and 1,526 completed the survey. Those who did not currently smoke cigarettes were excluded from the present analyses, resulting in a final analytic sample of 1,223 current persons who smoke cigarette. A study-specific post-stratification weight was computed using an iterative proportional fitting (raking) procedure using benchmarks from 2019 National Health Interview Survey (gender, race/ethnicity, census region, metropolitan status, education) and KnowledgePanel profile data (household income) to adjust for sources of sampling and non-sampling error, such as panel recruitment non-response, panel attrition, and non-response to the invite to participate in this study. This study was deemed exempt from federal human subjects research regulations by the Georgia State University Institutional Review Board.
[bookmark: _Toc125115585]Measures
[bookmark: _Toc125115586]Outcomes
Relapse to smoking in the context of the early COVID-19 pandemic was measured by asking, “Did you quit smoking sometime before February 2020 but then start smoking again after February 2020?”. Frequency of smoking in the past 30 days was assessed using, “During the past 30 days, on how many days did you smoke cigarettes?”. Number of cigarettes per day was measured using, “On average, on the days that you smoke, how many cigarettes a day do you smoke? A pack usually has 20 cigarettes in it”. To measure change in cigarette use since February 2020, the item read, “How has your cigarette use changed since February 2020 (the start of the COVID-19 pandemic)?”, with responses including increased use, use has stayed the same, decreased use, or other. Motivation to quit smoking was measured by asking, “How has your motivation to quit smoking changed since February 2020?” with responses ranging from increased motivation, motivation has stayed the same, decreased, or other. Having a serious quit attempt was measured by using, “Since February 2020 (the start of the COVID-19 pandemic), have you ever made a serious attempt to quit smoking? That is, have you stopped smoking for at least one day or longer because you were trying to quit?”, with responses being yes or no. 
[bookmark: _Toc125115587]Independent Variables
Sociodemographic variables included age, race/ethnicity, education, annual household income, employment status, health insurance status, gender, and sexual orientation. A modified Everyday Discrimination Scale (EDS short version) was used to assess perceived racial/ethnic discrimination, utilizing a five-point Likert-scale, ranging from “Never” to “Almost every day” (Forman et al., 1997). The opening language of the Everyday Discrimination Scale was modified to specifically assess discrimination attributed to race or ethnicity in the context of the pandemic: “In your day-to-day life, how often have any of the following happened to you because of your race or ethnicity since February 2020 (the start of the COVID-19 pandemic)?” An example item is, “You are treated with less courtesy or respect for other people.” Responses on the five items were summed to create a total score. Experiences with unfair treatment by police (attributed to race or ethnicity) were assessed separately using a modified item from the Major Experiences of Discrimination Scale: “In your day-to-day life, how often have any of the following happened to you because of your race or ethnicity since February 2020 (the start of the COVID-19 pandemic)? You are unfairly stopped, searched, questioned, physically threatened or abused by the police”(Sternthal et al., 2011).  Next, a  modified Complementary and Integrative Research Lab Pandemic Impact Questionnaire (C-PIQ, 8 items) was utilized to access events that happened in the past year, as it relates to COVID-19 (Lang, 2020). An example measure includes, “People have avoided me or insulted me more often because of my race/ethnicity” with responses being “yes” or “no”. An adapted Domain-Specific Stress Scale (8 items) measured COVID-19-related worries, for example, “I am worried about protests or experiences with racism, discrimination, or police injustice” (University of Southern California Center for Population Health, 2020). Responses were dichotomized to indicate agreement with each worry (“agree” and “strongly agree” vs. all other answers). 
[bookmark: _Toc125115588]Data Analysis
Unadjusted associations between race/ethnicity and experiences with racism, discrimination, police injustice, and smoking behaviors were conducted using Rao-Scott Chi-Square analyses were utilized for categorical outcomes. ANOVAs were utilized for continuous outcomes. Adjusted associations between experiences of discrimination and smoking behaviors were performed using weighted logistic regression, controlling for race and ethnicity. All analyses were conducted using SAS 9.4.
[bookmark: _Toc125115589]RESULTS
The sample included 1,223 current persons who smoke cigarettes (53% male, mean age 52.64 [SD=14.52]). Approximately 69% identified as non-Hispanic White, 13% non-Hispanic Black, 11% Hispanic, and 7% “other” race/ethnicity. Forty-four percent had attained less than a high school education; 47% reported annual household income between $30,000-$99,999; 61% were currently employed; and 46% had private health insurance (Table 3.1). 
When assessing unadjusted associations between race/ethnicity and key variables of smoking behaviors, 13% of those who were White reported relapsing since February 2020, as did approximately 17% of those who were Black, 13% of those that were other races, and 25% of those that were Hispanic (χ2=9.1230, p=0.0277). Nearly one-fourth of those who identified as Black reported an increased motivation to quit since the beginning of the pandemic. Those who identified as Black reported a higher proportion of serious quit attempts, compared to those who are White (χ2=14.2317, p=0.0026) (Table 3.2). Those who were White smoked more cigarettes per day (mean=14.00, 95% CL: 13.42-14.58), compared to those who were Black (mean=8.86, 95% CL: 7.17-10.55), Hispanic (mean=6.71, 95% CL: 3.27-10.16), and those of other races (mean=12.35, 95% CL: 9.68-15.03, p=<.0001) (Table 3.3). 
Those who were Black scored higher on the Everyday Discrimination Scale, compared to those of other races and ethnicities. Those who identified as Black averaged a score of 4.54 (SD=5.84) on the Everyday Discrimination Scale, compared to the mean of 1.39 (SD=2.99) for those who were White, 4.27 (SD=6.85) for those who were Hispanic, and 3.91 (SD=6.40) for those of other races (p<.0001). Those that were Black, Hispanic, and other races reported higher rates of being avoided or insulted because of their race or ethnicity, compared to those who were White. Approximately 35% of those who were Black reported having ever been unfairly stopped, searched questioned, physically threatened, or abused by the police because of their race or ethnicity since the start of the COVID-19 pandemic, compared to 25% of those who were Hispanic, approximately 28% of those of other races or ethnicities, and less than 7% of those where were White (p<.0001). (Table 3.4).
In predicting whether participants had made a serious quit attempt since the beginning of the COVID-19 pandemic, those who experienced discrimination through people avoiding them or insulting them because of their race/ethnicity were 1.810 times more likely to have made a serious quit attempt, compared to those who did not experience that discrimination, while controlling for race and ethnicity (AOR=1.810, 95% CI: 1.078-3.039, p=0.0249). Those who reported worrying about protests or experiences with racism, discrimination, and police injustice were 1.519 times more likely to have made a serious quit attempt, (AOR=1.519, 95% CI: 1.077-2.143, p=0.0172), as well as those who have been unfairly stopped, searched, questioned, physically threatened or abused by the police (AOR=1.289, 95% CI: 1.072-1.549, p=0.0069) compared to those who had not, while controlling for race/ethnicity. For a one unit increase in the Everyday Discrimination Scale, the odds of a serious quit attempt increases by 1.035 times (AOR=1.035, 95% CI: 1.004-1.068, p=0.0280). 
Those who have been avoided because of their race/ethnicity were nearly five times more likely to have relapsed to smoking since the beginning of the COVID-19 pandemic (AOR=4.704, 95% CI: 2.753-8.039, p<.0001), and those who were unfairly stopped, searched, questioned, physically threatened, or abused by the police were almost two times more likely to relapse since the beginning of the COVID-19 pandemic (AOR=1.606, 95% CI: 1.307-1.972, p=<.0001). For a one unit increase in the Everyday Discrimination Scale, the odds of having a relapse increases by 1.074 (AOR=1.074, 95% CI: 1.037-1.113, p<.0001). 
For those who were worried about protests or experiences with racism, discrimination, or police injustice, the odds of quit motivation (increased versus others, or the combined increased and no change versus decreased), is about 0.740 the odds of those who are not worried about protests, racism, discrimination, or police injustice, meaning those who were more worried were less likely to quit (AOR=0.740, 95% CI: 0.552-0.990, p=0.0428) (Table 5).
[bookmark: _Toc125115590]DISCUSSION
	In this nationally representative sample of U.S. adults who smoke, and those with recent quit attempts which were not successful, overall results suggest experiences of racism and discrimination were associated with smoking behaviors, specifically having made a serious attempt to quit, but also having a relapse when attempting to quit. 
	Consistent with prior literature, those who identify as Black were more likely to make serious quit attempts (Pagano et al., 2018). In making quit attempts, those who identify as Black are less likely to report using pharmacological or behavioral treatments when attempting to quit (Leventhal et al., 2022). However, those who identify as Black were not more likely to relapse in the context of the COVID-19 pandemic. Rather, relapse rates were relatively high across racial/ethnic groups. It could be that during this highly stressful time, relapse was common for both those who identify as Black and those who identify as White.
	In assessing the association of being avoided or insulted because of their race/ethnicity, experiencing police injustice, as well as being worried about racism and discrimination with smoking outcomes, these experiences with racism and discrimination may affect one’s tobacco use behavior. There is abundant literature that investigates the relationship between stressful life experiences, as well as self-reported discrimination and tobacco use behaviors (Borrell et al., 2007; Borrell et al., 2010; Guthrie et al., 2002; Landrine & Klonoff, 2000). This study adds to prior literature by assessing multiple types of experienced or perceived discrimination and racism, including police injustice. Research conducted during a similar time period (May 2020-October 2020) revealed that concern with police brutality was associated with higher use of alcohol, cannabis, and other substances, specifically among those who identify as Black or Hispanic (Mattingly et al., 2022). Though any substance use should be of concern, and with the increased odds of substance use among those concerned with police brutality and discrimination, those who experience discrimination are also more likely to progress from experimenting with cigarettes to nicotine dependence (Borrell et al., 2010; Kendzor et al., 2014; Unger, 2018). 
	Those who have had people avoid them or insulted them because of their race/ethnicity, those who have been unfairly stopped, searched, questioned, physically threatened, or abused by the police were more likely to have relapsed to cigarette use in the context of the pandemic. Negative experiences with the police cause harm, stress, and worse mental health outcomes (Alang et al., 2020; Bor et al., 2018; McFarland et al., 2018). The effects of police brutality on those who are Black has been named a social determinant of health, because of the direct effect it has on health outcomes (Alang et al., 2017).  When persons of color experience discrimination, that can lead to an increased amount of psychosocial stress, which could increase risk for smoking in attempt to cope with the increased stress, which occurred from experiences of discrimination (Lacey et al., 1993; Romano et al., 1991). Those who are Black who experience discrimination on a daily basis are more likely to smoke compared to those who do not (Romano et al., 1991). Since the COVID-19 pandemic was a time in which racism and discrimination were highlighted, we propose that experiences of discrimination increased stress among community of color, which is associated with tobacco-use relapse (Le et al., 2020). 
	This study is limited by its cross-sectional design and reliance on self-report. However, it is strengthened by a large and timely nationally representative survey of adults who smoke, who are at particular risk for COVID-19-related complications. 
[bookmark: _Toc125115591]CONCLUSION
	Experiences with racism and discrimination in American adults who smoke were associated with higher likelihood of making a serious smoking quit attempt in the context of the COVID-19 pandemic, but also predicted higher likelihood of relapse to smoking during this time. Further research can develop smoking cessation interventions that consider various social stressors, such as racism and discrimination. This research can be strengthened by qualitative studies which examine the lived experience of racism and discrimination, and their relationship with relapse and smoking cessation. This study provides evidence that stressful experiences of racism, discrimination, and injustice could hinder successful smoking cessation. This has implications to tailor smoking cessation interventions to address the lived experiences of racial and/or ethnic minorities. Interventions on the interpersonal, community, and societal levels are needed in order to combat the health consequences of racism and discrimination. 




	[bookmark: _Table_3.1._Participant][bookmark: _Toc125115592]Table 3.1. Participant Characteristics (n=1223 current smokers)

	
	Unweighted n
	Weighted % (95% CI)

	Age 
	
	

	18-29
	73
	16.61 (13, 20.21)

	30-44
	293
	30.49 (27.2, 33.78)

	45-59
	390
	29.66 (26.72, 32.6)

	60+
	467
	23.25 (20.82, 25.67)

	Race/ethnicity
	
	

	White, Non-Hispanic
	920
	69.42 (66, 72.83)

	Black, Non-Hispanic
	138
	13.3 (10.82, 15.79)

	Other, Non-Hispanic
	65
	6.62 (4.57, 8.67)

	Hispanic
	100
	10.66 (8.32, 13)

	Education
	
	

	Less than High School
	111
	18.09 (14.87, 21.31)

	High School
	424
	37.37 (33.94, 40.8)

	Some College
	476
	33.18 (30.05, 36.32)

	Bachelor’s degree or higher
	212
	11.35 (9.39, 13.31)

	Household Income
	
	

	< $30,000
	374
	29.69 (26.46, 32.93)

	$30,000 - $99,999
	619
	47.14 (43.64, 50.64)

	> $100,000
	230
	23.16 (19.96, 26.37)

	Employment
	
	

	     Working 
	702
	60.8 (57.38, 64.22)

	     Not working- laid off/looking for work
	73
	9.23 (6.7, 11.75)

	     Not working-retired
	298
	15.7 (13.61, 17.79)

	     Not working- disabled
	110
	9.78 (7.8, 11.76)

	     Not working-other 
	40
	4.5 (2.91, 6.08)

	Health Insurance Status
	
	

	     Private or insured
	527
	46.11 (42.55, 49.68)

	     Medicare
	302
	17.35 (15.03, 19.67)

	     Medicaid
	186
	18.99 (16.12, 21.86)

	     VA, Dept of Defense or Military Program
	57
	3.62 (2.38, 4.85)

	     Uninsured 
	126
	13.94 (11.22, 16.65)

	Sexual Orientation
	
	

	     Straight, that is, not gay
	1169
	95.78 (94.18, 97.37)

	     Not Straight
	47
	4.22 (2.63, 5.82)

	Gender
	
	

	     Male
	678
	53.37 (49.86, 56.89)

	     Female
	545
	46.63 (43.11, 50.14)

	Gender Identity
	
	

	     Cisgender
	1201
	98.69 (97.9, 99.48)

	     Transgender
	8
	0.76 (0.14, 1.38)

	     Other
	5
	0.55 (0.05, 1.05)





	[bookmark: _Toc125115593]Table 3.2. Descriptive Statistics of Smoking Behaviors by Race/Ethnicity
	
	
	

	
	Relapse
	Motivation to Quit
	Serious Quit Attempt

	
	Yes
	No
	
	Increased
	Stayed the Same
	Decreased
	
	Yes
	No
	

	
	Weighted % (95% CI)
	p-value
	Weighted % (95% CI)
	p-value
	Weighted % (95% CI)
	p-value

	Race/ethnicity
	
	
	.02777
	
	
	
	.2991
	
	
	<.0001

	White, Non-Hispanic
	12.56 (9.75, 15.37)
	87.44 (84.63, 90.25)
	
	15.85 (13.11, 18.59)
	70.2 (66.52, 73.88)
	13.95 (11.02, 16.88)
	
	17.20 (14.20, 20.20)
	82.80 (79.80.85.80)
	

	Black, Non-Hispanic
	17.33 (10.45, 24.2)
	82.67 (75.8, 89.55)
	
	24.84 (15.97, 33.71)
	61.03 (51.1, 70.97)
	14.13 (7.27, 20.98)
	
	32.03 (22.58, 41.48)
	67.97 (58.52, 77.42)
	

	Other, Non-Hispanic
	12.71 (4.28, 21.15)
	87.29 (78.85, 95.72)
	
	17.22 (6.26, 28.17)
	64.97 (49.37, 80.56)
	17.82 (3.94, 31.7)
	
	18.17 (6.58, 29.76)
	81.83 (70.25, 93.42)
	

	Hispanic
	24.58 (14.28, 34.88)
	75.42 (65.12, 85.72)
	
	17.82 (3.94, 31.7)
	22.63 (11.57, 33.7)
	58.24 (46.06, 70.43)
	
	29.64 (18.55, 40.73)
	70.36 (59.27, 81.49)
	





	[bookmark: _Toc125115594]Table 3.3. Mean Scores of Smoking Behaviors by Race/Ethnicity
	

	
	How many days did you smoke cigarettes?
	95% CL
	p-value
	Number of cigarettes per day
	95% CL
	p-value

	Race/ethnicity
	
	
	0.1090
	
	
	<.0001

	White, Non-Hispanic
	14.41
	12.99-15.83
	
	14.00
	13.42-14.58
	

	Black, Non-Hispanic
	15.71
	12.90-18.53
	
	8.86
	7.17-10.55
	

	Other, Non-Hispanic
	12.46
	7.24-17.69
	
	12.35
	9.68-15.03
	

	Hispanic
	17.56
	14.19-20.93
	
	6.71
	3.27-10.16
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	[bookmark: _Toc125115595]Table 3.4. Descriptive Statistics of Discrimination Variables

	
	Discrimination Scale Items 1-5 
	Discrimination Scale Total)
	People have avoided me or insulted me more often because of my race/ethnicity.

	I am worried about protests or experiences with racism, discrimination, or police injustice.

	In your day-to-day life, how often have any of the following things happened to you because of your race or ethnicity since February 2020 (the start of the COVID-19 pandemic)? You are unfairly stopped, searched, questioned, physically threatened or abused by the police

	
	
	
	
	
	No
	Yes
	
	Disagree
	Neutral
	Agree
	
	Never
	Less than once a month
	A few times a month
	At least once a week
	Almost everyday
	

	
	Mean (95% CI)
	p-value
	Mean (95% CI)
	p-value
	Weighted % (95% CI)
	p-value
	Weighted % (95% CI)
	p-value
	Weighted % (95% CI)
	p-value

	Race/ethnicity
	
	<.0001
	
	<.0001
	
	
	<.0001
	
	
	
	0.7176
	
	
	
	
	
	<.0001


	White, Non-Hispanic
	1.29 (1.11, 1.47)
	
	1.39 (1.19, 1.59)
	
	97.05 (95.54, 98.57)
	2.95 (1.43, 4.46)
	
	29.42 (25.84, 33)
	30.34 (26.45, 34.22)
	40.24 (36.35, 44.13)
	
	93.28 (91.02, 95.54)
	4.41 (2.62, 6.2)
	1.01 (0.23, 1.8)
	0.91 (0, 2.06)
	0.38 (0, 0.83)
	

	Black, Non-Hispanic
	4.05 (3.24, 4.87)
	
	4.54 (3.63, 5.45)
	
	86.97 (79.75, 94.2)
	13.03 (5.8, 20.25)
	
	30.34 (20.67, 40.01)
	25.24 (17.11, 33.36)
	44.42 (34.7, 54.15)
	
	64.58 (54.47, 74.68)
	20.69 (11.36, 30.03)
	12.07 (5.21, 18.93)
	1.4 (0, 3.11)
	1.26 (0, 3.02)
	

	Other, Non-Hispanic
	3.37 (2.22, 4.52)
	
	3.91 (2.53, 5.28)
	
	81.81 (68.89, 94.74)
	18.19 (5.26, 31.11)
	
	29.3 (15.27, 43.34)
	21.63 (8.46, 34.8)
	49.06 (33.18, 64.95)
	
	76.98 (61.93, 92.02)
	5 (0, 10.04)
	8.5 (0, 20.14)
	6.88 (0, 17.47)
	2.64 (0, 6.64)
	

	Hispanic
	3.77 (2.78, 4.76)
	
	4.27 (3.1, 5.45)
	
	86.66 (77.72, 95.6)
	13.34 (4.4, 22.28)
	
	23.59 (14.18, 33)
	31.2 (20.52, 41.88)
	45.21 (33.65, 56.78)
	
	71.58 (60.22, 82.93)
	16.13 (6.88, 25.38)
	4.05 (0, 8.47)
	4.73 (0, 9.53)
	3.52 (0, 10.22)
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Table 3.5. Regression of Experiences of Racism, Discrimination, and Injustice on Smoking Behaviors

	
	Since February 2020 (the start of the COVID-19 pandemic), have you ever made a serious attempt to quit smoking? That is, have you stopped smoking for at least one day or longer because you were trying to quit? (Ref=no)
	Did you quit smoking sometime before February 2020 but then start smoking again after February 2020?
(Ref=No)
	How has your motivation to quit smoking changed
since February 2020?
(Ref=decreased)

	
	Odds Ratio
	95% CI
	p-value
	Odds Ratio
	95% CL
	p-value
	Odds Ratio
	95% CL
	p-value

	People have avoided me or insulted me more often because of my race/ethnicity (Ref=no)
	1.810
	1.078
	3.039
	0.0249
	4.704
	2.753
	8.039
	<.0001
	0.862
	0.517
	1.438
	0.5694

	
	
	
	
	
	
	
	
	
	
	
	
	

	I am worried about protests or experiences with racism, discrimination, or police injustice. (Ref=Disagree)
	1.519
	1.077
	2.143
	0.0172
	1.135
	0.766
	1.681
	0.5279
	0.740
	0.552
	0.990
	0.0428

	
	
	
	
	
	
	
	
	
	
	
	
	

	You are unfairly stopped, searched, questioned, physically threatened or abused by the police. (Ref=Never)
	1.289
	1.072
	1.549
	0.0069
	1.606
	1.307
	1.972
	<.0001
	0.973
	0.813
	1.164
	0.7611

	
	
	
	
	
	
	
	
	
	
	
	
	

	Discrimination Sum
	1.035
	1.004
	1.068
	0.0280
	1.074
	1.037
	1.113
	<.0001
	1.023
	0.993
	1.054
	0.1291

	Note. Model was adjusted for race and ethnicity.
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ABSTRACT
BACKGROUND: Countries such as the United States, England, Canada, and Australia have proposed or shown interest in reducing nicotine levels in combustible cigarettes or e-cigarettes to minimally addictive levels. This study examines support for nicotine reduction in cigarettes and e-cigarettes and change in support over time. 
METHODS: Data were from adult current smokers, former smokers, and current vapers who participated in the 2016-2020 ITC Four Country Smoking and Vaping Survey, conducted in Australia, Canada, England, and the United States. Logistic generalized estimating equation models estimated the prevalence and correlates of support for nicotine reduction in cigarettes (n=11,150 in 2016; 5,432 in 2020) and e-cigarettes (n=11,703 in 2016; 11,849 in 2018).
RESULTS: Overall, more than half of survey respondents supported reducing nicotine in cigarettes (62% in 2016, 59% in 2020), with no interaction between survey year and country. Exclusive daily smokers showed the lowest level of support compared to other subgroups of smoking and vaping status. Support for nicotine reduction in e-cigarettes differed by survey year and country, ranging from 44% (Australia in 2018) to 68% (Canada in 2016), with exclusive daily vapers presenting the lowest level of support than other smoking and vaping subgroups. 
CONCLUSION: Most nicotine product users supported laws limiting nicotine levels in cigarettes and e-cigarettes. Efforts to implement these regulations should consider these findings, and high support for nicotine reduction policies should allow policy makers to counteract claims that nicotine reduction policies would be unpopular among those who use tobacco products. 



[bookmark: _Toc125115598]INTRODUCTION
Tobacco use accounts for over 8 million deaths per year globally – equaling nearly one in ten deaths (Stanaway et al., 2018). Approximately 70% of those who smoke state that they want to quit, and that number increased during the COVID-19 pandemic (Babb et al., 2017; Kowitt et al., 2020). Addiction to nicotine is why many continue to smoke (Benowitz, 1988). Once someone is addicted to nicotine, quitting can be extremely difficult, with most relapsing following failed cessation attempts(Zhou et al., 2009).
Several countries have begun considering the policy of reducing nicotine level in combusted cigarettes to minimally- or non-addictive levels. Since 2009, the US Food and Drug Administration (FDA) has had the authority to establish tobacco product standards, including reduction of nicotine to minimally or nonaddictive levels ("Family Smoking Prevention and Tobacco Control Act," 2009). In 2018, the FDA released an Advanced Notice of Proposed Rulemaking to further explore the product standard (U.S. Food and Drug Administration, 2018). In 2022, the FDA published the potential for a proposed rule that would establish a maximum nicotine standard (U.S. Food and Drug Administration, 2022). The World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) encourages this policy for countries that have ratified the agreement, including Canada, England, and Australia. Canada, in particular, called for research into the production of very low nicotine cigarettes (VLNC) in 2016 and requested industry feedback on the feasibility of production, costing, and storage of VLNC cigarettes in 2018 (Government of Canada, 2016, 2018).
In support of these policy actions, randomized controlled trials found that VLNC cigarettes could reduce uptake of regular smoking, cigarette dependence, and the number of cigarettes per day(Donny et al., 2015). This reduction in nicotine appears to help people who smoke to decrease their nicotine intake and eventually wean themselves off cigarettes altogether (Benowitz & Henningfield, 2013; Benowitz et al., 2015).
Public support for nicotine reduction in cigarettes appears to vary by smoking status and sociodemographic status. In the United States, research indicates that 47%-84% of respondents support reducing or eliminating nicotine in cigarettes, with less than 30% of respondents opposing such measures, which varies by tobacco status (Ali et al., 2019; Bolcic-Jankovic & Biener, 2015; Connolly et al., 2012; Denlinger-Apte et al., 2019; Fix et al., 2011; Pearson et al., 2013; Schmidt et al., 2018; Smith et al., 2021). In 2016, of those who smoke, 62% support the reduction of nicotine in England (Smith et al., 2021) and nearly 70% in Canada (Chung-Hall et al., 2018). Compared to their counterparts, those who do not smoke are more likely than those who do smoke to support nicotine reduction, and women, racial minorities, smokers who are considering quitting, and those with lower educational statuses are more likely to support nicotine reduction (Bolcic-Jankovic & Biener, 2015; Connolly et al., 2012; Denlinger-Apte et al., 2019; Pearson et al., 2013).
Regulations to limit the amount of nicotine in electronic cigarettes (e-cigarettes) and e-liquids have been considered or introduced in various countries. In the United States, the “END ENDS Act of 2019” was introduced in Congress, which would limit nicotine in e-liquids to 20 milligrams per milliliter; however, that bill never left committee ("END ENDS Act of 2019," 2019). In England and the rest of the European Union, nicotine is limited to 20 milligrams of nicotine per milliliter of e-liquid (European Union, 2014). In 2020, several Canadian provinces implemented restrictions on nicotine concentration, with the overall maximum amount of nicotine allowed being 66 milligrams per milliliter (D'Mello et al., 2022). Public support for nicotine reduction in e-liquids has not been investigated, except for a study in Canada, which found that nearly 65% of those who smoke support limiting nicotine levels in e-cigarettes (Chung-Hall et al., 2018). In Australia, approximately 74% of those who smoke reported that even e-cigarettes without nicotine should be regulated as tobacco products (Erku et al., 2019).
The aim of this article is to examine levels and correlates of support for policies requiring nicotine reductions in cigarettes and e-cigarettes. Though prior research has assessed support for reducing nicotine in cigarettes in various countries, few studies have examined support for reducing nicotine in e-cigarettes. Further, few studies compare support across countries or across subgroups defined by concurrent smoking and vaping behaviors, including frequency of use. We aim to examine support for both cigarette and e-cigarette policies by sociodemographic and nuanced user status categories (e.g., dual daily user; exclusive non-daily smoker) as correlates of policy support. As countries increasingly consider nicotine reduction policies, this study offers timely insights into support for policies across the key constituencies of people with different patterns of tobacco product use, including former smokers.
[bookmark: _Toc125115599]METHODS
The data came from Wave 1 (July to November 2016), Wave 2 (March to June 2018), and Wave 3 (February to June 2020) of the International Tobacco Control (ITC) Four Country Smoking and Vaping (4CV) Survey conducted in Australia, Canada, England, and the United States. Methodological details for the ITC 4CV Survey are available elsewhere.(Thompson et al., 2018) (ITC Project, 2017, September) In brief, survey respondents were current smokers, former smokers who quit smoking during the past two years, and current vapers who use vape at least weekly. Respondents included those who either participated in the previous cohort of the ITC Four Country Project(ITC Project, 2011, September) or Wave ITC 4CV1 survey and were re-contacted, as well as those who were newly recruited from online panels using either probability-based sampling frames or non-probability opt-in panels, or a combination of these. The analytic sample of this study was limited to those who answered the question about their support for a law that limits nicotine levels in cigarettes (n=11,150, 2016; 5,432, 2020) and in e-cigarettes or e-liquid (n=11,073, 2016; 11,849, 2018).
[bookmark: _Toc125115600]Measures
[bookmark: _Toc125115601]Main Outcomes
Support for a law that limits nicotine levels in cigarettes was assessed by asking, “If you could get nicotine in products other than tobacco, would you support or oppose a law that reduced the amount of nicotine in cigarettes and tobacco, to make them less addictive?” in Wave 1.  In Wave 3, respondents were asked whether they would support the law provided that they could get nicotine elsewhere, such as in vaping products and nicotine replacement products.  Response options were dichotomized to represent either support (support and strongly support) or lack of support for the law (oppose, strongly oppose, and don’t know). This item was asked to all respondents in Wave 1 and randomly selected half of respondents in all countries in Wave 3. 
Support for a law that limits nicotine levels in e-cigarettes or e-liquid was examined by asking, “Would you support or oppose a law that limits the amount of nicotine allowed in e-cigarettes and/or e-liquid?” The response options and categorization were the same as above. 
[bookmark: _Toc125115602]Independent variables
	Smoking and vaping status was categorized into nine groups based on the frequency of using each product (daily, non-daily [less than daily but at least monthly], and no current use [not at all or less than monthly]): (1) ‘former users of either product’ (do not smoke or vape); (2) ‘exclusive non-daily vapers’ (do not smoke, vape non-daily); (3) ‘exclusive daily vapers’ (do not smoke, vape daily); (4) ‘exclusive non-daily smokers’ (smoke non-daily, do not vape); (5) ‘exclusive daily smokers’ (smoke daily, do not vape); (6) ‘concurrent non-daily users’ (smoke non-daily, vape non-daily); (7) ‘predominant vapers’ (smoke non-daily, vape daily); (8) predominant smokers (smoke daily, vape non-daily); (9) dual daily users (smoke and vape daily)(Borland et al., 2019).
The sociodemographic variables assessed were age, sex, education, income, and race/ethnicity. Education was coded as ‘low’ if the respondent completed high school or less (completed secondary school advanced/vocational level 3 or less in UK), ‘moderate’ if the respondent had some college or university, and ‘high’ if the respondent completed at least university degree. Annual household income was coded as: ‘low’ if it was $29,999 or less (£15,000 or less in UK); ‘moderate’ if it was between $30,000 and $59,999 (£15,001-30,000 in UK); and ‘high’ if it was at least $60,000 (£30,001 in UK). For race/ethnicity, respondents reported their racial and cultural groups that best apply to or describe them in Canada, UK, and the US. Responses were dichotomized into either white or others. In Australia, respondents were asked whether they speak a language other than English in the home. Responses were dichotomized into either yes (‘yes, most of the time’ and ‘yes, only from time to time’) or others (‘no, only English’ and ‘no answer’).
[bookmark: _Toc125115603]Data Analysis
Sampling weights were constructed to reflect the demographic profiles of adult smokers and vapers in each country and each survey year. Weights were calibrated based on smoking/vaping status, age, sex, education, geography, and race/ethnicity to benchmarks from national surveys. Weighted generalized estimating equation (GEE) models were used to assess changes in support between waves for each outcome (2016 vs. 2020, cigarette policy; 2016 vs. 2018, e-cigarette policy), with exchangeable correlation structure, robust standard errors, and binary logit link. After examining interaction between country and wave, percentages of support for each outcome were estimated from the regression coefficients adjusted for smoking and vaping status (9 categories), sociodemographic variables (age, sex, education, income, race/ethnicity), wave, and time-in-sample using margins command. The models were pooled across country or stratified by country depending on the results of the interaction analysis. The models pooled across countries included country as a covariate. Percentage changes between waves for each outcome were tested for significance using lincom command. The logistic regression analyses with GEE also examined the associations between main outcomes and independent variables, first overall and then by country. All analyses were conducted in Stata 16. 
[bookmark: _Toc125115604]RESULTS
Table 1 presents the descriptive statistics for the study sample (unweighted). 
[bookmark: _Toc125115605]Support for nicotine reduction in cigarettes
In 2016, overall support for reducing nicotine in cigarettes was 62%, which decreased to 59% in 2020 (-3.1%, 95% confidence interval [CI]= -5.2% to -1.0%, z=-2.86, p=.004), with no statistically significant overall interaction between country and wave (χ2=2.71, df=3, p=.4379). In showing support for nicotine reduction in cigarettes and tobacco among all waves (Table 2), 58% of those from the US showed support for reduction, as did 61% of those from England, 69% of Canadians, and 60% of Australians. Compared to those from England, participants from the United States were less likely to support nicotine reduction in cigarettes (AOR=0.81, 95% CI: 0.71-0.91), while those from Canada were more likely to support reduction (AOR=1.43, 95% CI: 1.28-1.59). Overall, males were less likely than females to support reduction of nicotine in cigarettes (AOR=0.76, 95% CI: 0.70-0.84). Compared to those with low income, those with moderate (AOR=1.16, 95% CI: 1.03-1.31) or high income (AOR=1.46, 95% CI: 1.30-1.65) were more likely to show support. Compared to exclusive daily smokers, support for reduction of nicotine in cigarettes was higher in all other subgroups of smoking and vaping status (e.g., AOR=1.72 for exclusive non-daily vapers, 95% CI: 1.22-2.41), although the difference was not significant for exclusive daily vapers, exclusive non-daily smokers, and predominant smokers.
[bookmark: _Toc125115606]Support for nicotine reduction in e-cigarettes
Interaction analysis indicated that support for nicotine reduction in e-cigarettes significantly differed by country and wave (χ2=18.61, df=3, p=.0003). Figure 3 shows changes in support by country between 2016 and 2018. In assessing support for reduction of nicotine in e-cigarettes or e-liquids, compared to those in England, those in Canada were more likely to show support (AOR=1.65, 95% CI:1.50-1.81), while those in the US (AOR=0.75, 95% CI: 0.67-0.83) and Australia (AOR=0.74, 95% CI: 0.64-0.85) were less likely to show support. Compared to those ages 18-24, those ages 40-54 (AOR=0.87, 95% CI: 0.76-1.00), as well as those over the age of 55 (AOR=0.87, 95% CI: 0.76-0.99) were less likely to show support. Compared to females, males were less likely to show support for reducing nicotine in e-cigarettes (AOR=0.85, 95% CI: 0.78-0.92). Additionally, compared to those with low education, those with high education were more likely to show support (AOR=1.13, 95% CI: 1.01-1.26). When assessing income, compared to those with low income, those with moderate (AOR=1.30, 95% CI: 1.17-1.45) and high levels of income (AOR=1.42, 95% CI: 1.29-1.59) were more likely to show support for nicotine reduction. Compared with exclusive daily vapers, all other smoking and vaping status subgroups were more likely to support the nicotine reduction policy. 
[bookmark: _Toc125115607]DISCUSSION
Our study examined support for nicotine reduction in cigarettes and e-cigarettes in a sample of those who currently or formerly smoked or used e-cigarettes from four countries.  Across countries, most support nicotine reduction for cigarettes and, in Canada and England, for e-cigarettes. Consistent with prior studies, (Pearson et al., 2013; Smith et al., 2021) most (58%) tobacco users and recent quitters in the US support nicotine reduction in cigarettes overall, which is an overall increase from previously reported support ranging from 45.5% to 48.5% among former and current smokers in 2010 (Pearson et al., 2013; Smith et al., 2021). Additionally, there was high support among those from England, Canada, and Australia (Chung-Hall et al., 2018; McKiernan et al., 2019; Smith et al., 2021). This shows that among the four countries, that most of those surveyed support nicotine reduction in both cigarettes/tobacco products, as well as a sizeable proportions of those in England and Canada support nicotine reduction in e-cigarettes and e-liquids. Though there was an overall increase in support from previous literature, it is worth noting that there was a decrease in support for reduction of nicotine in cigarettes between 2016 and 2020 and support for reduction of nicotine in e-cigarettes between 2016 and 2018. Part of this decrease between 2016-2020 could be due to policies that already have a limit on the amount of nicotine allowed in e-cigarettes, and those who use e-cigarettes may not favor further restrictions (European Union, 2014; Government of Canada, 2016).
To our knowledge, this is the first study to address support of nicotine reduction policies using the nine-group smoking and vaping status from Borland et al(Borland et al., 2019). Previous estimates of support for nicotine reduction for cigarettes in Canada, the United States, England, and Australia was limited to daily current smokers (Chung-Hall et al., 2018; Smith et al., 2021). This study showed exclusive daily smokers showed the lowest support, although the difference was not statistically significant for all comparison pairs. In assessing support for nicotine reduction in e-cigarettes, compared to exclusive daily e-cigarette users, all smoking and vaping statuses showed higher support.  This could be due to the fact that those who are the least supportive are the ones that are exclusive and frequent users of the products that the policies would target.  
In addressing sociodemographic characteristics of those supporting nicotine reduction across both products, those who identify as females are more likely to support reduction policies, compared to males, which is well supported in the literature (Bolcic-Jankovic & Biener, 2015; Connolly et al., 2012; Denlinger-Apte et al., 2019; Pearson et al., 2013; Schmidt et al., 2018; Smith et al., 2021). However, we found those with moderate to high income are more likely to support nicotine reduction, compared to those with low income. This may be due to the fact that those with low socioeconomic status are less likely to quit cigarette use, and that features of cessation programs tend to favor high socioeconomic groups(Jha et al., 2006).
Many VLNC policies have been criticized as a “prohibition”, however, that claim may be refuted by the availability of other cessation methods and/or delivery systems (Bates, 2015; Donny et al., 2017). Research has shown that there is a lack of support for VLNC-only policies, in which VLNCs would be the only cigarettes available for purchase, which would cause essentially a prohibition (Fraser & Kira, 2017). When referring to the implementation of VLNC policies, those who smoke believe that they should give options for VLNCs and traditional cigarettes, as well as approach VLNCs by letting “people take steps—like they do with the patches (Denlinger-Apte et al., 2021).” Further research is needed in understanding predictors of support for nicotine reductions among groups with low support, particularly around their perceptions around nicotine replacement therapy, and other sources of nicotine. 
Limitations of this study include the self-report of data, which may result in recall bias of tobacco use. ITC 4C1 lacks probability sampling due to limited budgets (Thompson et al., 2018). Additionally, surveys varied between waves, and in some instances, items were asked at Wave 1, but not Wave 2, or Wave 3 or vice versa. In January 2020, recommendations were made by the Council of Chief Medical Officers of the Government of Canada to reduce nicotine in e-cigarettes, however that was not written into law until 2021. The recent recommendation of this reduction in January, followed by data collection in February-June may have influenced how those in Canada answered items about nicotine reduction. Additionally, these findings are from four high income countries, and results may not be generalizable to low- or middle-income countries.
[bookmark: _Toc125115608]CONCLUSION
The findings presented show support for reducing nicotine in cigarettes and e-cigarettes. Many smokers want to quit, and methods of reducing or eliminating their nicotine consumption must be widely available to aid in cessation. Our estimates show that policies reducing nicotine are likely to be well received, however, as these policies are implemented, it will be important to further research their impact on tobacco use, and tobacco cessation. 


	[bookmark: _Toc125115609]Table 4.1. Sample Characteristics, ITC 4CV1 (2016), 4CV2 (2018), 4CV3 (2020) Surveysa
	 

	
	Sample for cigarette law
	Sample for e-cigarette law

	
	Wave 1
	Wave 3
	p-valueb
	Wave 1
	Wave 2
	p-valueb

	 
	n=11,150
	n=5,432
	
	n=11,073
	n=11,849
	

	Country
	
	
	0.07
	
	
	<0.001

	   England
	36%
	34%
	
	36%
	39%
	

	   Australia
	22%
	23%
	
	22%
	12%
	

	   Canada
	30%
	31%
	
	30%
	28%
	

	   US
	12%
	13%
	
	12%
	21%
	

	Age
	
	
	<0.001
	
	
	<0.001

	   18-24
	20%
	21%
	
	20%
	20%
	

	   25-39
	25%
	20%
	
	25%
	22%
	

	   40-54
	26%
	23%
	
	26%
	26%
	

	   55 and up
	29%
	35%
	
	29%
	32%
	

	Sex
	
	
	0.082
	
	
	<0.001

	   Female
	49%
	50%
	
	49%
	51%
	

	   Male
	51%
	50%
	
	51%
	49%
	

	Education
	
	
	<0.001
	
	
	<0.001

	   Low
	30%
	24%
	
	30%
	31%
	

	   Moderate
	41%
	48%
	
	41%
	42%
	

	   High
	29%
	28%
	
	29%
	27%
	

	Income
	
	
	<0.001
	
	
	<0.001

	   Low
	23%
	27%
	
	23%
	26%
	

	   Moderate
	28%
	28%
	
	28%
	29%
	

	   High
	42%
	41%
	
	42%
	40%
	

	   No answer
	6%
	4%
	
	6%
	5%
	

	Race/ethnicity
	
	
	<0.001
	
	
	0.013

	   White or English only 
	85%
	82%
	
	85%
	84%
	

	   Other
	15%
	18%
	
	15%
	16%
	

	Smoking and Vaping Statusc
	
	
	<0.001
	
	
	<0.001

	   No Current Use of Either
	6%
	7%
	
	6%
	6%
	

	   Exclusive Non-Daily Vaper
	2%
	3%
	 
	2%
	2%
	

	   Exclusive Daily Vaper
	5%
	9%
	 
	5%
	7%
	

	   Exclusive Non-Daily Smoker
	8%
	8%
	
	8%
	7%
	

	   Exclusive Daily Smoker
	50%
	46%
	
	50%
	48%
	

	   Concurrent non-daily user
	5%
	5%
	
	5%
	5%
	

	   Predominant Vaper
	2%
	3%
	 
	2%
	3%
	

	   Predominant Smoker
	13%
	9%
	
	13%
	13%
	

	   Dual Daily User
	9%
	9%
	 
	9%
	10%
	 

	aSample includes those who responded to questions on support for nicotine reduction in cigarettes/e-cigarettes; ITC 4CV survey = the ITC four country smoking and Vaping survey.

	bVariables were compared using ANOVA and Pearson's chi-squared test.
	
	

	C  Smoking and Vaping Status were determined using the methods listed in Borland et al. (2019). A new classification system for describing concurrent use of nicotine vaping products alongside cigarettes (so‐called ‘dual use’): findings from the ITC‐4 Country Smoking and Vaping wave 1 Survey. Addiction, 114, 24-34.






	[bookmark: _Toc125115610]Table 4.2. Multivariate logistic models regressing support for nicotine reduction in tobacco products, ITC 4CV survey, weighteda
	 
	 
	 

	
	Cigarettes and tobaccob
	E-cigarettes and/or e-liquidc

	
	n =16,582
	n =22,922

	 
	Support %, Mean
	OR
	AOR
	95% CI
	Support %, Mean
	OR
	AOR
	95% CI

	Country
	
	
	
	
	
	
	
	
	
	

	England
	61.1%
	1 (referent)
	1 (referent)
	53.1%
	1 (referent)
	1 (referent)

	Australia
	60.1%
	0.84
	0.87
	0.74
	1.02
	45.1%
	0.75
	0.74
	0.64
	0.85

	Canada
	69.1%
	1.43
	1.43
	1.28
	1.59
	65.1%
	1.84
	1.65
	1.50
	1.81

	US
	58.1%
	0.79
	0.81
	0.71
	0.91
	46.1%
	0.75
	0.75
	0.67
	0.83

	Age
	
	
	
	
	
	
	
	
	
	

	18-24
	66.1%
	1 (referent)
	1 (referent)
	60.1%
	1 (referent)
	1 (referent)

	25-39
	65.1%
	0.90
	0.93
	0.79
	1.09
	58.1%
	0.92
	0.92
	0.80
	1.06

	40-54
	61.1%
	0.85
	0.89
	0.76
	1.04
	52.1%
	0.85
	0.87
	0.76
	1.00

	55 and up
	60.1%
	0.88
	0.99
	0.85
	1.15
	49.1%
	0.78
	0.87
	0.76
	0.99

	Sex
	
	
	
	
	
	
	
	
	
	

	Female
	65.1%
	1 (referent)
	1 (referent)
	55.1%
	1 (referent)
	1 (referent)

	Male
	60.1%
	0.81
	0.76
	0.70
	0.84
	53.1%
	0.92
	0.85
	0.78
	0.92

	Education
	
	
	
	
	
	
	
	
	
	

	Low
	61.1%
	1 (referent)
	1 (referent)
	50.1%
	1 (referent)
	1 (referent)

	Moderate
	62.1%
	1.10
	0.98
	0.88
	1.09
	54.1%
	1.20
	1.04
	0.95
	1.14

	High
	65.1%
	1.18
	0.94
	0.83
	1.07
	59.1%
	1.52
	1.13
	1.01
	1.26

	Income
	
	
	
	
	
	
	
	
	
	

	Low
	59.1%
	1 (referent)
	1 (referent)
	49.1%
	1 (referent)
	1 (referent)

	Moderate
	61.1%
	1.17
	1.16
	1.03
	1.31
	54.1%
	1.36
	1.30
	1.17
	1.45

	High
	66.1%
	1.47
	1.46
	1.30
	1.65
	58.1%
	1.58
	1.42
	1.28
	1.59

	No answer
	56.1%
	0.92
	0.82
	0.67
	1.00
	49.1%
	1.07
	0.88
	0.73
	1.06

	Race/ethnicity
	
	
	
	
	
	
	
	
	
	

	White or English only
	62.1%
	1 (referent)
	1 (referent)
	56.1%
	1 (referent)
	1 (referent)

	Other
	64.1%
	1.07
	1.11
	0.97
	1.27
	60.1%
	1.18
	1.11
	0.98
	1.25

	Smoking and Vaping Status
	
	
	
	
	
	
	
	
	
	

	No Current Use of Either
	68.1%
	1.47
	1.32
	1.11
	1.57
	70.1%
	2.30
	3.20
	2.55
	4.03

	Exclusive Non-Daily Vaper
	72.1%
	1.97
	1.72
	1.22
	2.41
	68.1%
	1.94
	2.60
	1.87
	3.62

	Exclusive Daily Vaper
	62.1%
	1.19
	1.18
	0.95
	1.46
	36.1%
	1 (referent)
	1 (referent)

	Exclusive Non-Daily Smoker
	65.1%
	1.19
	1.12
	0.96
	1.31
	66.1%
	1.87
	2.77
	2.23
	3.45

	Exclusive Daily Smoker
	59.1%
	1 (referent)
	1 (referent)
	51.1%
	1.00
	1.67
	1.39
	2.00

	Concurrent non-daily user
	70.1%
	1.56
	1.37
	1.09
	1.73
	70.1%
	2.20
	2.87
	2.20
	3.75

	Predominant Vaper
	70.1%
	1.90
	1.88
	1.36
	2.59
	51.1%
	1.05
	1.72
	1.24
	2.37

	Predominant Smoker
	62.1%
	1.21
	1.13
	0.98
	1.31
	53.1%
	1.07
	1.63
	1.33
	2.01

	Dual Daily User
	67.1%
	1.27
	1.24
	1.04
	1.47
	55.1%
	0.98
	1.56
	1.25
	1.94

	aModels were adjusted for age, sex, education, income, race/ethnicity, and smoking/vaping status.
	
	
	
	
	

	bWaves 1 and 3; If you could get nicotine in products other than tobacco, would you support or oppose a law that reduced the amount of nicotine in cigarettes and tobacco, to make them less addictive?

	cWaves 1 and 2; Would you support or oppose a law that limits the amount of nicotine allowed in e-cigarettes and/or e-liquid?
	
	
	

	ITC 4CV survey = the ITC four country smoking and Vaping survey.  
	
	
	
	
	
	
	






[bookmark: _Toc125115611]Chapter 5: Summary and Future Directions
[bookmark: _Toc125115612]Summary
This dissertation aimed to address tobacco use during the three public health emergencies (youth e-cigarette use, racism as a public health crisis, and COVID-19) with the goals of not only contributing to scientific knowledge by highlighting health inequities in the context of public health emergencies, but also spotlighting issues that need further examination. 
	The first study (Chapter 2) provided qualitative insight into how COVID-19 changed how youth use e-cigarettes. Youth progressed from imitation of use from friends and family members to social use, eventually realizing they had become addicted. Once reaching the point of addiction, social interactions did not matter anymore. This was highlighted during COVID-19 when youth were alone more due to closed schools and reduced social interactions.
	The second study (Chapter 3) found that experiences with racism and discrimination were associated with having a serious smoking quit attempt and with relapsing since the start of the COVID-19 pandemic. Those who had people avoid them or insult them due to their race or ethnicity were almost two times more likely to have a serious quit attempt and nearly five times more likely to relapse after the beginning of the COVID-19 pandemic, compared to those who had not. Those who worried about protests or experiences with racism, discrimination, or police injustices, and those who were unfairly stopped, searched, questioned, physically threatened, or abused by the police were more likely to have a serious quit attempt since the start of the COVID-19 pandemic, compared to those without those experiences.  Overall, the Everyday Discrimination Scale sum was associated with increased odds of having a serious quit attempt, as well as having a relapse. 
	Chapter 4 reported that the majority of smokers support nicotine reduction in cigarettes in England, Australia, Canada, and the US, as well as support reduction of nicotine in e-cigarettes in England and Canada.  Further, those who are female are more likely to support both policies, and those with moderate and high incomes are more likely to support both nicotine reduction policies.  Those who do not currently use cigarettes or e-cigarettes, those who are exclusive non-daily vapers, concurrent non-daily users, predominant vaper, and dual daily users are more likely to support nicotine reduction in cigarettes, compared to exclusive daily smokers. All user categories are more likely than exclusive daily vapers to support nicotine reduction in e-cigarettes.
[bookmark: _Toc125115613]Future Directions
Overall, future research on substance use in the context of infectious disease outbreaks should be considered, which will better enable scientists and policymakers to understand the underlying social and behavioral effects of infectious disease outbreaks.
Chapter 2 of this dissertation offers ideas for future research. As we identified, youth are aware of the health implications of using e-cigarettes during an infectious disease outbreak, and use strategies to reduce possible exposure to infectious diseases such as COVID-19 (e.g., not seeing as many friends or cleaning the device). However, as seen during EVALI, youth continued to use e-cigarettes because other motivations for e-cigarette use outweighed the health effects of the outbreak (Fairman et al., 2021). This dissertation highlights the difference between the ability to easily mitigate infectious diseases by cleaning devices or not sharing, versus the inherent harms of e-cigarette products, such as EVALI, or being more at risk for COVID-19 infection. Future research can investigate the intersection of mitigation of infectious diseases and inherent harms of e-cigarette use, and if people are trying to mitigate this risk because they do not want to be infected by the infectious disease, rather than trying to stop using tobacco products.
In Chapter 3, we found that there is an association between racism and discrimination, and smoking behaviors. Previous research has shown that discrimination may lead to increased stress, which manifests in increased odds of using tobacco products (Lacey et al., 1993; Romano et al., 1991). COVID-19 was a time when racism and discrimination became more present in the country’s discourse and amplified with the Black Lives Matter protests in 2020. We have proposed that experiences of discrimination increased stress among Black and Brown communities during COVID-19, which is associated with tobacco use relapse. Further research can develop smoking cessation interventions that consider various social stressors, such as racism and discrimination, police brutality, and medical mistrust. This research can be strengthened by utilizing qualitative research which examines the lived experience of racism and discrimination, and its relationship with relapse and smoking cessation. It is also essential to continue to research to understand the underlying mechanisms in which Black and Brown communities are systemically disenfranchised from health and social services and provide evidence to increase access to care and the availability of social services.
In Chapter 4, we discovered there was support for reducing nicotine in cigarettes and e-cigarettes. Previous research has shown support for nicotine reduction policies among those who are current daily smokers, however, to our knowledge, we were the first to use the nine-group smoking and vaping status from Borland et al. (Borland et al., 2019; Chung-Hall et al., 2018; Smith et al., 2021). Many of those who use tobacco products want to quit, and reducing nicotine in tobacco products, particularly combusted cigarettes, might aid cessation. Our study shows that policies reducing nicotine are likely to be well received. Future research may focus on the impact of these policies if and when they are implemented, as well as the need to further understand predictors of support for nicotine reduction among groups with low support. Future directions can investigate the potential implementation of nicotine reduction policies in low- and middle-income countries and examine differences in the social or political context of such. 
[bookmark: _Toc125115614]Conclusion
	The purpose of this dissertation was to address research questions related to tobacco use in the context of public health emergencies. Public health emergencies impact tobacco use in positive ways, such as decreased buying power of e-cigarettes among youth, or temporary bans of tobacco sales in South Africa. However, public health emergencies also have a negative effect on tobacco use, like highlighting the relationship between racism and discrimination and tobacco use or increasing youth addicting to e-cigarettes. By highlighting these research questions, we have provided evidence that can be used to influence interventions, policies, and future opportunities for educating public health practitioners. Effort must be made to deconstruct social hierarchies that intentionally disenfranchise the most vulnerable populations during public health crises. 
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