





Electronic cigarettes (i.e. e-cigarettes) are battery-powered devices that deliver nicotine and other additives such as flavoring in an aerosolized form to an individual. Although originally developed as a smoking cessation device, e-cigarettes are currently marketed as an alternative to tobacco use. There has been a sharp increase nationwide in the use of e-cigarettes in recent years—particularly among adolescents. This is of particular concern because of the adverse health effects of nicotine on adolescent development. Currently, forty of the fifty states prohibit the sales of e-cigarettes to minors. Pennsylvania is one of the ten states that do not restrict youth access to e-cigarettes.  

The purpose of this master’s essay is to present an argument for the   regulation of e-cigarettes in Pennsylvania. In order to achieve this goal, I reviewed the current literature on: the health consequences of e-cigarette use, attitudes and intentions of youth toward e-cigarette use and the policy issues related to the regulation of this product. As a result of this review, I have proposed a strategy for the development of an e-cigarette policy for Pennsylvania.  The first step in this strategy involves gathering information from policy makers in order to determine their knowledge of: e-cigarettes, current regulations governing e-cigarettes and their thoughts on the need for future policy in this domain.  It is necessary for policy makers to have accurate knowledge and an in-depth understanding of e-cigarette issues in order to inform the development of policies that will protect the health of Pennsylvania residents. This is the public health significance of this study.  
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1.0  Introduction

The largest preventable cause of death and disease in the United States is smoking and related tobacco use. Over 440,000 Americans die prematurely from smoking-related illness such as cancer, COPD, heart disease, and stroke each year. An estimated 49,000 of these deaths are related to secondhand smoke exposure1. The naturally addictive properties of tobacco are delivered to   users in the form of nicotine—which is the underlying cause of long-term dependence, morbidity and mortality. 

According to the CDC, the prevalence of cigarette smoking among adults in the United States ranges from 9.3% to 26.53%1,2. In Pennsylvania 21.3% of the adult population currently smoke cigarettes.  Among youth aged 12–17 years, the prevalence of smoking across the United States ranges from 6.5% to 15.9%”1. In Pennsylvania, 11.8% of this age group smokes cigarettes. Although there are states that have a higher percentage of adults who smoke, Pennsylvania still has more adults who smoke compared to other states such as California and New York, where only 13.7% and 18.1% of adults respectively smoke. 

Research shows that nearly 90% of smokers started smoking by age 18, and 99% started by age 261. Each day in the United States, more than 3,200 people 18 years of age or younger smoke their first cigarette. And an estimated two thirds of this population become daily cigarette smokers1. In order to reduce the total number of people who smoke, initiation rates among first-time users must be reduced. This goal is problematic given the emergence in recent years of new tobacco-free smoking products such as electronic cigarettes (i.e. e-cigarettes) and hookah vapes. There has been a sharp increase nationwide in the use of e-cigarettes in recent years—particularly among adolescents.

E-cigarettes are battery-powered devices that deliver nicotine in an aerosolized form to an individual. Other additives such as flavoring can also be included in order to enhance the acceptability and desirability of the product. Although originally developed as a smoking cessation device, e-cigarettes are also currently marketed as an alternative to tobacco use. While e-cigarettes can be beneficial to smokers who are trying to quit, there are still health consequences associated with their use. Of particular concern are the adverse health effects of nicotine on adolescent brain development3. 

Currently, forty of the fifty states prohibit the sales of e-cigarettes to minors. Pennsylvania is one of the ten states that do not restrict youth access to e-cigarettes. Although clean indoor air policies and regulations related to the sale of cigarettes to minors do exist in Pennsylvania, they do not address electronic cigarettes.

The purpose of this master’s essay is to present an argument for the regulation of e-cigarettes in Pennsylvania which are currently not included under the existing tobacco regulatory framework. In order to achieve this goal, I reviewed the current literature on: the health consequences of e-cigarette use, attitudes and intentions of youth toward e-cigarette use and the policy issues related to the regulation of this product. As a result of this review, I have proposed a strategy for the development of an e-cigarette policy for Pennsylvania.  

The first step in this strategy involves gathering information from policy makers (i.e. legislators, tobacco-free organizations and local health department officials) in order to understand how they are thinking about this issue. This can be accomplished by means of qualitative interviews to explore their knowledge of electronic cigarettes, current regulations governing e-cigarettes and their thoughts on the need for future policy in this domain.  Policy makers in Pennsylvania need to have accurate knowledge and an in-depth understanding of electronic cigarette issues in order to inform the development of policies that will ultimately decrease the initiation of electronic cigarette use and that will protect the health of all Pennsylvania residents. Second paragraph.

2.0  background

2.1 The Development of electronic cigarettes

E- cigarettes were first developed and patented in 2003 by a Chinese pharmacist named Hon Lik. They were originally created as a smoking cessation device rather than for recreational use4.  Lik’s original design of the electronic cigarette is still used today. It consists of a reusable cigarette-like device, nicotine liquid extracted from tobacco plants, and an extremely small piezoelectric ultrasound-emitting element that vibrates to produce heat and convert the liquid nicotine into an inhalable aerosol4. Since 2003, the e-cigarette has undergone various design and nicotine delivery modifications in order to adjust to users across the globe. Lik’s design is currently referred to as the first generation of electronic cigarettes; a single unit resembling a regular cigarette that contains a battery, heating mechanism, and nicotine liquid to be used and disposed of after the battery dies or the liquid is depleted4, 5. In addition to being able to refill the nicotine liquid, this design also allows users to change the battery or recharge it for continual use.

A second-generation electronic cigarette has subsequently been developed. This device is larger and deviates from the look and feel of a regular cigarette. It allows for a higher delivery of nicotine liquid as well as extended use because of a larger rechargeable battery. This second generation of the e-cigarette is used among more experienced electronic cigarette users and can also be refilled with nicotine liquid at the user’s discretion4, 5. A third generation of e-cigarette is also now available. This version of the product allows the user to tailor the device to meet their own preferences rather than complying with standard operating procedures. This modification process may involve the user adjusting the heat control of the internal heating mechanism in order to produce a larger or smaller amount of nicotine aerosol delivery, change the flavoring of the nicotine, or change the physical appearance of the device. This third generation is growing in popularity because of the ability to adjust the heating device, allowing users to have control of nicotine delivery4, 5. 

2.2 Current users of e-cigarettes

Due to the fairly recent development of electronic cigarettes, there is limited research on user demographics and projected future users. However, current evidence indicates that the largest population of sustained electronic cigarette users are current smokers who believe that e-cigarette use will help them quit smoking5. In addition, further evidence shows that the largest population of first-time e-cigarette users are adolescents experimenting with tobacco products5. Although current smokers predominantly use electronic cigarettes as a harm reduction tool, electronic cigarette manufacturers are beginning to market and advertise their products commercially in a way that targets adolescents and other younger populations4, 5. Because of the paucity of research on this emerging product, health policies regulating the manufacture and marketing of e-cigarettes are largely absent.   

Furthermore, few studies have been undertaken on the long-term effects of continuous electronic cigarette use. A number of smaller studies have explored whether electronic cigarettes are a healthy alternative to regular tobacco products because of their lack of actual tobacco and carcinogens5. However, studies have not been done examining the long-term health effects of e-cigarettes. A number of emerging studies have shown that electronic cigarettes may still cause lung cancer, as well as continuing the nicotine-dependence the user already has from other tobacco products5. The overall health implications of electronic cigarette use is that users will still be addicted to nicotine, and thus all forms of tobacco products that they may or may not use. 

2.3 the current regulatory environment

In 1906 the Food and Drug Administration (FDA) issued the first federal level legislation within the United States. Since then, many forms of legislation at the federal level have been passed to control products that could be consumed by the American people. Specifically in tobacco control, the FDA has regulated the distribution and marketing of tobacco products since the 1940s. More recently in 2009, the FDA has passed the Family Smoking Prevention and Tobacco Control Act. This regulation has allowed the FDA to regulate all tobacco products. Although the FDA does impose this federal regulation over defined tobacco products, it has not extended this regulatory power over emerging tobacco products such as electronic cigarettes. Currently, the FDA proposed to extended their Family Smoking Prevention and Tobacco Control Act to also cover products such as electronic cigarettes3. Although this will help regulate e-cigarette use substantially in the future, it currently does nothing in a regulatory capacity because it is only a proposal.

State regulation of tobacco products differs from federal regulation in various forms. States mainly regulate tobacco use through taxation of tobacco products, sales to minors, licensure for those that sell tobacco products, and clean indoor air acts. States such as New Jersey have imposed heavy taxes on tobacco products in order to increase state revenue as well as tobacco desirability among users. Although this is effective in reducing tobacco use, not all states tax tobacco products equally, which widens the tobacco user disparity across the nation. Currently, only 40 states in the U.S. prohibit e-cigarette sales to minors while 10 other states (including Pennsylvania) and DC have no regulation in this context3. Furthermore, states vary in their use of clean indoor air acts. Some states regulate indoor air quality very strictly and prohibit all forms of tobacco use while others regulate it loosely and only regulate indoor air in some regards. The CDC reports that only 27 states, not including Pennsylvania, have a comprehensive smoke-free air law in place at this point in time3.

Although municipal, county, and state clean indoor air policies and regulations related to cigarettes are being rapidly introduced across the U.S, these laws have not adequately addressed electronic cigarettes. For example, over two-thirds of the largest cities in the U.S. no longer allow any smoking in bars, but electronic cigarette use is allowed in nearly all of these cities, often related to various exemptions which are deeply embedded in legal codes. Because of this variability and complexity, it is important to comprehensively characterize and better understand U.S. policies as they apply to electronic cigarettes. Development of policies, which apply to cigarette smoking but exempt electronic cigarette smoking, may unintentionally fuel increased interest in and experimentation with electronic cigarettes. If increased electronic cigarette use is an unintended consequence of current clean air legislation, this would have important implications for current and future policies related to tobacco use.

As the prevalence of electronic cigarettes has increased in the U.S. and evidence of its potential toxicity have emerged, many epidemiologic studies assessing prevalence of and associations with electronic cigarettes have been conducted. While these reviews point out important policy concerns related to the practice, systematic policy assessments have been sparse.

2.4 understanding adolscent smoking behavior

A number of theories have been used to help understand and explain adolescent smoking behavior. In order to understand how smoking behavior is initiated and subsequently becomes a long-term habit, research has focused on the individual’s biology and neuropharmacology as well as social and behavioral factors. With regard to the latter issue, several theories from the disciplines of psychology, sociology and public health have informed the design of studies of smoking behaviors. With this in mind, smoking behavior and eventual addiction can be explained through the lens of social-cognitive theory, theory of planned behavior, and the trans-theoretical model.  

Social-cognitive theory states that an individual derives their knowledge and thought processes in accordance to their social surroundings and interactions that occur daily6, 7, 8. In regard to smoking among adolescents, interventions have discussed social-cognitive theory and how adolescents who are exposed more in their daily routines to smoking cues will increase their likelihood of initiating smoking as well8. Theory of planned behavior posits that one’s beliefs will lead to an eventual action or behavior. Adolescents that are influenced by various external cues such as social media and marketing strategies have undergone a shift in their beliefs about smoking and therefore may initiate smoking behavior9, 10. 

The trans-theoretical model assesses an individual’s motivation and openness to change and lead a healthier lifestyle overall. This model has been used numerously throughout interventions in order to effectively shift an adolescent’s mindset about smoking towards healthier alternatives11. All of these various models and theories have been implemented over time throughout interventions aimed towards reducing the amount of adolescents that initiate smoking. By continuing this effort, science and health education can greatly increase the odds of preventing the younger population in such risky behaviors and live a healthy lifestyle for future generations to follow.

3.0  methods

In order to make an argument regarding the need for regulating youth access to e-cigarettes in Pennsylvania, I reviewed the recent literature that has a bearing on this issue.  Working with faculty on my essay committee, a total of 21 articles published in 2014 and 2015 were identified from the PubMed database. 

After carefully reading each article, the following process was used to organize and analyze this literature. Appendix 1 was created in WORD that contains the following information: author(s) and year of publication, title of article, study methods, study results and conclusions. The purpose of creating the table was to be able to synthesize the results across the various studies. The results of this analysis are found in the following section of this essay.

4.0  findings

A total of 21 articles published in 2014 and 2015 pertaining to electronic cigarettes were reviewed for this study. These articles generally fell into three categories. The first type of article described the health consequences of e-cigarette use—both the positive and negative consequences. These articles also addressed who uses e-cigarettes and why.  There were 9 articles that fell into this category. 

4.1 health consequences of e-cigarette use

Various articles addressed the benefits of electronic cigarette use in the short term. Adrianes et al conducted lab sessions to test how effective electronic cigarettes were in reducing normal tobacco use among regular users12. They found that electronic cigarettes were effective in immediately reducing cigarette cravings and over time lead to cigarette abstinence or reduction in cigarette use among these regular users12. Biener & Hargraves found that daily use of electronic cigarettes in just a month is associated with quitting tobacco use in general13. Although Hummel et al reported that more long-term research on electronic cigarettes must be done, they also reported that electronic cigarette use might be a safer alternative to cigarette use14. 

The article written by Dutra & Glantz found that use of electronic cigarettes were among those that currently use or have ever used cigarettes as well as being associated with users that want to quit cigarette use15. However, they also found that electronic cigarettes may encourage cigarette use among adolescents in the United States15. Hamilton et al found that adolescents in Ontario, Canada were using electronic cigarettes that contained nicotine and devices without nicotine16. Electronic cigarette use has been shown to be used among those that want to quit their normal cigarette use, but do not do so because the user is dissatisfied with the electronic cigarette compared to their regular product17. Pepper et al say that to reduce the effect that electronic cigarettes have as a gateway product, there needs to be a higher satisfaction rate among regular tobacco users18. Shihadeh & Eissenberg discuss the flux, or inhalation amount done by users of electronic cigarettes26. Their study shows that various devices can deliver different amounts of nicotine and that this poses a challenge for regulation to be in place for electronic cigarettes26. Willis et al reports that there is a high dual use among adolescent cigarette users and electronic cigarettes, and that electronic cigarettes are most likely attracting averaged-risk adolescents into tobacco use19.

4.2 Attitudes and intentions

The second types of articles were those that described survey data on the attitudes and intentions of current and future smokers. These articles described the attitudes and intentions of a range of individuals along the spectrum from non-smokers to occasional to regular users. Berg et al reported that the marketing strategies in place by electronic cigarette and hookah groups target the idea that they are safe to use and are socially acceptable20. These authors state that future studies need to be done in order to communicate the health risks involved with these emerging tobacco products with adolescents20. Burnell et al surveyed over quarter million adolescents and found that there is an association between electronic cigarette use and having a greater desire to try normal cigarettes21. Coleman et al continued where Burnell et al was in reporting that electronic cigarette use was associated with a more openness to smoke cigarettes22. Coleman et al stresses the importance to conduct longitudinal research on the subject to understand emerging tobacco products even more22.

4.3 policy issues

Finally, a third type of article discussed policy issues and offered recommendations regarding how e-cigarettes should be regulated. Brandon et al went through the health policy statements released by the AACR and ASCO in regards to the lack of regulatory framework for electronic cigarettes23. These authors discuss the importance of understanding the current regulations and how we can improve them to reduce health effects among adolescents23. Kadowaki et al also delve into the regulation side of electronic cigarettes and how electronic cigarettes over time can cause adverse health effects if no regulation is instilled in the United States24. Lempert et al discussed the health policy regulation in regard to electronic cigarette definitions and how these definitions play an important role in how they are regulated state by state25. Lempert et al continues their discussion of electronic cigarettes and how policymakers must create legislation that has strict and careful definitions of all electronic cigarette products in a broad sense in order to reduce any loopholes to being formed25. 

Shihadeh & Eissenberg go on to discuss how flux of nicotine inhalation among users must be regulated in order to stop increases of nicotine uptake, which can cause an increase in addiction and other health effects26. Tan et al reports that research on electronic cigarette advertising must be increased to find out if electronic cigarette media portrayal has an effect on adolescents as well as bypassing current legislative rules for advertising27. Yong et al discuss how the UK and Australia are affected by current policy that is in place for each respective country28. These authors state that current smokers also use electronic cigarettes because there are no federal regulations in place to reduce electronic cigarette28. 

In summary, the policy articles discussed the current regulations and the need for extended regulations on emerging tobacco products. The consensus of these articles shows that a more strict regulation on electronic cigarettes must be in place in order to reduce e-cigarette use.  All the articles reviewed, their study methods, and results can be found in Appendix 1.

5.0  Discussion

Cigarette smoking is still a difficult task to relinquish due to its very complex nature and constant variation between individuals and context6. Smoking can be initiated by a myriad of variables such social and physical environments, social groups, socioeconomic status, cognitive processes, biological and genetic factors, exposure to tobacco and frequency of exposure, age of exposure, family influence, and many other factors. The complexity lies in the interaction of all these variables and how one may increase the effect of another. 

Regardless of how the behavior is initiated, after habitual use, the nicotine content in the cigarette forms a biological addiction within the brain, which makes it extremely difficult to stop. After this initial addiction is formed and continued over a long period of time, habit is made to smoke cigarettes even when one does not want to6. The cues related to smoking the cigarette can now trigger a craving on their own in addition to withdrawal from nicotine deprivation between cigarettes. In order to prevent this habit and addiction formation, resources must be concentrated to target adolescents that initiate smoking and continue to smoke due to whatever reward pathway is activated in their personal context.

Although e-cigarettes have been on an exponential rise in the past 10 years, little is still known about their effects and their intended use. The CDC reports that the lack of e-cigarette regulation across the United States could be caused by the lack of knowledge that policy makers have in regard to e-cigarettes and their potential health effects3. As mentioned previously, the formation of the e-cigarette was originally to be used as a type of nicotine replacement treatment among current long-term users. However, tobacco marketing has advocated e-cigarette use to a much wider population that encompasses not only current tobacco users, but also occasional and non-users as well. Yet, because of its original idea to replace normal cigarettes among regular users, this label as a type of health benefit has continued. Although this may seem promising at first, this may be due to the labeling of e-cigarettes as a smoking cessation method when in actuality it is not. The long-term cigarette using population might benefit from electronic cigarette use, although it does not reduce their ability to quit the habit of smoking. Because the perceived notion that using an e-cigarette means a user wants to quit, they may be more likely to say they do want to abstain from smoking after repeated use. 

Apart from the population of adult long-term smokers that want to quit but have not been able to, a third of e-cigarette users are adolescent non-smokers17. With this population in mind, an association is established between e-cigarette use and continuation to normal tobacco products among non-smoking adolescents around the world. After the use of electronic cigarettes, adolescents show an openness to try regular cigarettes if given the opportunity22. Adolescents that partake in e-cigarette use tend to use them for the sake of trying a new emerging product rather than its implied use of nicotine delivery16. A rationalization behind this may be that adolescents that want to try and use something new and risky will try it, but will opt for a less risky option when given one. However, in the context of the real world, when a non-smoking adolescent is given an e-cigarette, that e-cigarette most likely contains nicotine because of its wider availability in the market, which will then lead to addiction with consistent use. 

Through these research findings, there appears to be two distinct groups of e-cigarette users: non-smoking adolescents that are experimenting and long-term adult smokers that are trying to quit smoking18. Because e-cigarettes have the notion of helping people quit their cigarette smoking habits, adult smokers try them for said purpose; yet because e-cigarettes are marketed towards adolescents they are also used among non-smoking populations. 
The emergence of new tobacco products can have a great effect on the overall population, not because of past knowledge on cigarette use, but the ignorance associated with these new products. Without knowing what the risks or potential risks associated with products like e-cigarettes are, more people will be willing to use the products even though they may have detrimental health implications later on20. One associated risk with e-cigarettes is the potential to ingest a large amount of nicotine from the cartridge delivery mechanism and overdose thereafter. Current research has shown an increase in calls to poison control centers regarding nicotine overdose, particularly young children29. An explanation to this increase in nicotine overdose prevalence can be attributed to e-cigarette users leaving their nicotine cartridges out for children to obtain and ingest because they are unaware of what it is they are ingesting. 

Another risk associated with e-cigarette use is the nicotine delivery system itself. Because users typically like to increase their nicotine delivery to match their normal tobacco product amount, they can suffer toxic side effects or abuse the use of the device more frequently26. Furthermore, adolescents and other users that use e-cigarettes may be compensating for their inability to smoke tobacco products in public currently, but when able to do so they will continue smoking their usual brands. This dual use can increase their overall nicotine dependence and requirements to the point of either toxicity or long-term dependence of tobacco products19. With these various risks in mind, and ones that are still under investigation, e-cigarette use may cause more harm than what is understood by the general population. 

The emergence of the electronic cigarette from China sparked an interest from tobacco companies within the United States to add to their already extensive list of tobacco products. However in 2008 the FDA responded to this increased interest from U.S. tobacco companies by blocking all imports of the electronic cigarette under the Federal Food, Drug, and Cosmetic Act of 1938 (FDCA), which states that the FDA can regulate all drug delivery devices within the U.S25. However, a company that imports electronic cigarettes (Sottera, Inc.) argued in federal court that electronic cigarettes are purely tobacco products because of their nicotine content and are not meant for pharmaceutical purposes like it was originally intended when created in China25. In 2010 the federal court sided with Sottera and classified the electronic cigarette as a tobacco product, and therefore could not be blocked by the FDA under the FDCA (Sottera, Inc. v. FDA 2010). After this ruling, the FDA would increase their regulatory power for tobacco products to include emerging items such as hookah tobacco and electronic cigarettes under the 2009 Family Smoking Prevention and Tobacco Control Act (TCA) 25. Although the FDA strengthened their grip on overall tobacco product regulation, there are currently no federal laws regulating electronic cigarettes in terms of sale, production, or usage25.

Although there is no federal regulation of electronic cigarettes, various states and municipalities within the U.S. are passing restriction on public electronic cigarette usage. For example, some states and counties ban use of electronic cigarettes in schools or county buildings while others may include public parks as well. Clean indoor air acts, such as Pennsylvania’s, enforce the rule of having bars, restaurants, workplaces, or a combination of the three to be smoke-free. However, with emerging tobacco products such as the electronic cigarette and a lack of updated regulation, these clean air acts are bypassed through various loopholes. Currently, only New Jersey, Utah, and North Dakota have statewide bans on electronic cigarette usage in all public places25. It is understood that statewide restrictions are more difficult to attain than lower-level legislative progression. While only a few states have varying degrees of electronic cigarette bans in place, more municipalities are much more common25. Because of this bottom-up approach of tobacco regulation within the states, large cities such as Chicago, New York City, and Los Angeles all passed comprehensive bans on electronic cigarettes by adjusting their clean air acts25.

One of the methods used by tobacco companies to avoid direct regulation on their electronic cigarette products is by the stated definition of the product. Tobacco companies collectively offer a myriad of brands, flavorings, and nicotine levels, which ultimately produces varied terminology and definitions for a specific product. For example, a tobacco company can alter the cartridge amount and design of all their electronic cigarette products and therefore have many types of tobacco products that may or may not fall under the regulatory demands set by the FDA. With the many combinations and permutations set by tobacco companies regarding electronic cigarettes, state regulation efforts fall short because they are not all-inclusive regarding tobacco products. Research has shown that even in countries such as Australia that prohibit sale, possession, and/or use of nicotine-containing electronic cigarettes without a permit, 43% of electronic cigarette owners have nicotine in their devices without possession of a permit28. This is another example of how tobacco companies shift the definition of their products in order to increase use and sales.

To correct this issue, researchers have suggested that state regulation should include the term “electronic smoking device or vapor product” anywhere the term “tobacco product” appears in laws that have already been passed27. This change to already existing laws to include current and future devices regardless of nicotine content will allow for tighter regulation and less loopholes for electronic cigarette usage. By expanding existing definitions of electronic cigarettes and other tobacco products to include “any product that requires inhaling or exhaling of smoke and/or vapor from an electronic smoking device”, as New Jersey, Utah, and North Dakota have, will ensure stronger regulation on electronic cigarettes without the need to expand existing smoke-free laws completely27.

Another example of how health policy and regulations are avoided by tobacco companies is how these electronic cigarette products are advertised and flavored. Currently there are more than 7,700 electronic cigarette flavors available24, 26. Additionally, electronic cigarette television advertising has increased youth exposure to electronic cigarettes by 257% and adult exposure by 321% from 2011 to 201324, 26. To combat this rising exposure and usage among adolescents, the FDA has tried to prohibit the distribution of electronic cigarette free samples, sales to adolescents, and sales through vending machines24, 26. Although this is a great step in the right direction for the FDA, these restrictions do not impede the advertisement, marketing, or promotion of electronic cigarette products in general, which can still be targeted towards adolescents even if they are not explicitly done so. Flavors of electronic cigarettes have a similar low threshold for regulation under the FDA even though flavor bans are in place for regular tobacco products such as cigarettes25, 27.     

The impact of media communication with the public has a significant role in forming contrasting opinions about emerging tobacco products. Over the years, public interest in electronic cigarettes has gained momentum with the increase of media coverage for electronic cigarettes. With the original stigma and tobacco companies advertising electronic cigarettes as healthy alternatives to regular tobacco, public opinion about electronic cigarettes have been geared towards a safer option for people who want to smoke27. Studies have shown that this is especially true in lower income and lower education populations because there is a higher exposure rate to electronic cigarette media campaigns compared to areas of higher income and education27. Furthermore, studies have shown that the public population has lower support for electronic cigarette regulation due to the stigma that they are safe to use27. This increasing trend in public opinion is directly related to the advertising techniques of tobacco companies as well as a lack of policy to limit or ban these misguiding media campaigns. 

5.1 implications of the results

The purpose of this master’s essay is to argue that there is a need to develop health policies in Pennsylvania to regulate electronic cigarettes, which are currently not regulated under the existing tobacco regulatory framework. In order to develop such policies, it is recommended that information be collected via in-depth interviews with policy makers, public health officials and tobacco-free health advocates (Appendix 2). 

The rationale for obtaining interview data is to explore the level of awareness and beliefs regarding electronic cigarettes with individuals involved in tobacco-related legislation and/or tobacco knowledge in Pennsylvania (PA). In order to attain this objective, the research staff and I will conduct and qualitatively analyze individual interviews with legislators and/or staff; public health officials who are familiar with tobacco use; and tobacco control advocacy group members. The knowledge gained from these interviews will allow us to further enhance our understanding of development and barriers involved in proposing regulations within PA that will impact those within a societal and political context in regard to electronic cigarettes.  

Qualitative interviewing methodologies have expanded in use over recent years to fully assess information from a specific entity and/or organization. While quantitative measures have been utilized for a large proportion of all scientific studies, quantitative analysis lacks the insight that qualitative analysis provides when properly utilized. Qualitative interviews can provide the researcher with comprehensive information regarding the subjects’ experiences and perspective regarding a specific topic30. Because quantitative and qualitative analysis alone cannot comprehensively find answers to a particular topic, using both in a mix methods approach can provide the researcher with a broad collection of information to analyze further30. 

Researchers use various forms of qualitative analysis to understand and extract the correct type of data and responses from their subjects. For example, there are such interview methods that fall under neopositivist, romanticist, or localist categories. For most qualitative interview methods, researchers utilize the localist approach in order to obtain alternative28 understandings of the interview responses that are obtained from research subjects 30. Qualitative interviewing allows a varying degree of freedom and flexibility in receiving information from the study subject that normal conversations or quantitative analysis cannot provide30.

5.2 a proposed strategy for the development of e-cigarette health policy for pennsylvania

5.2.1 Proposed Study Sample

Our sample will be differentiated by PA’s regions in order diversify geopolitical ideologies within PA. For each region, we will interview at least 3 different individuals within the specified categories previously mentioned (policy maker and/or staff, public health official, and advocacy group member), for a total of 24 interviews. The research team and I believe 24 interviews across the state will be sufficient, but if deemed necessary we will continue to recruit and interview individuals that pertain to the relative background categories. These individuals will be recruited with the assistance of the research team’s connections and already established networks across PA. If a legislator is unavailable for the interview, county staff members are appropriate replacements because they tend to be very aware of any current legislative process.

Contrary to the standard quantitative methodology most health research undergoes, qualitative methods provide researchers with the ability to describe the familiarity, concern, and certainty of these interviewed individuals35, 36. With this method of data collect we can reduce any limitations that other typical methods (first person surveys or questionnaires) may produce32, 33. 

In this qualitative interview portion of the study, interviewees will participate in two separate interviews one month apart. The initial interview is to gather the majority of information. The second interview of the study will be shorter and only a follow up because policy makers, health officials, and advocacy members often review pertinent material brought up in the initial interview to increase their understanding and awareness of the subject. Furthermore, thoughts may change or new insights may be gained after individuals have had an opportunity to consider issues introduced during initial interviews.
Each interview will be conducted via a recorded phone call to capture all verbal communication. An important benefit of using this method is that it provides ideal data archiving of all interview material so that interviews can be easily accessed at any time and analyzed correctly. We have constructed a series of questions in the form of a template to conduct the in-depth interviews. These questions may range from being broad, open-ended questions about tobacco-control legislation to more detailed questions relating to tobacco awareness. We will then ask about particular issues, such as (1) knowledge, attitudes, and beliefs related to electronic cigarettes; (2) understanding of prior legislation related to tobacco products; and (3) perceived consequences of any legislation passed. Because certain legislation varies between municipalities, we will develop different templates based on findings prior to conducting a specific interview. For example, for municipalities that have passed legislation, we will explore issues related to enforcement of existing policies, whereas this will not be relevant to regions with no relevant legislation. For the follow up second interview, we will assess changes since the initial interview and revisit questions left unanswered. We will also explore participants’ perception of how participating in this study may have affected their knowledge, attitudes, or beliefs regarding electronic cigarettes. We expect each initial interview to last between 20 to 30 minutes. Compensation will be made based on successful interviews with $50 for each interviewee.

6.0  Conclusion

6.1 summary of major findings

Overall, our research aims to control emerging tobacco products such as electronic cigarettes at a direct source. By targeting health policy and communication between high-ranking individuals in various municipalities across PA, we are able to direct our efforts of reducing electronic cigarette use and exposure to the maximum percentage.  Because various legislators, health officials, and tobacco-free advocates already know the dangers of smoking and are aware of increasing prevalence of electronic cigarettes, we do not need to entice them to enact change through quantitative analysis and correlations. Rather, by performing qualitative interviews that target each study subject’s immediate awareness and opinions on electronic cigarettes (Appendix 2), we can fully understand the relationship that communication between officials have and how legislation is passed at the county and eventually state level.

Communication between these officials is of utmost importance regarding municipality legislation because if officials do not agree on a certain topic, legislation will not be passed. Because state legislation regarding tobacco policy is a bottom-up approach, municipality legislation is highly desirable in that it eventually leads to state legislation being passed that concerns tobacco policy. PA must act like other states such as California and New York in the sense that passing tobacco free legislation that includes new emerging tobacco products at the county level will eventually spread to other counties in the state and cover all localities in the future. Our study is geared towards understanding communication barriers and advantages that these counties and municipalities have.  

By assessing health policy at the local level that eventually leads to the state and federal levels of tobacco control, our research endeavors hope to adjust PA’s tobacco legislation against emerging tobacco products as a whole. If this is done, an array of public health objectives will be met including but not limited to reducing smoking initiation rates among adolescents, increasing education and information dissemination about electronic cigarettes, and reducing the amount of infant mortalities related to nicotine liquid ingestion. Tobacco dependence still remains the number one preventable cause of death in the U.S. and one of the leading tactics to combat this statistic is a reform in health policy. If we act now we can reduce adolescent and adult exposure to electronic cigarettes, which may prevent them from a lifetime of tobacco and nicotine dependence.

6.2 study limitations

Various counties and municipalities are exempt due to a clause within the PA Clean Indoor Air Act, however there are exceptions that allow us to still examine these municipalities in order to affect statewide tobacco reform. For example, Philadelphia County has its own restrictions on who can access tobacco products. In addition, youth access laws created before January 1st, 2002 are not exempt from the clause within the PA Clean Indoor Air Act, and therefore are subject to change in the future without any legal conflicts. Because of these various problems within the legal system regarding municipality legislation and tobacco reform exist, it may be difficult to obtain relevant data. However, our research will offer insight to how federal, state, and municipal regulations apply to electronic cigarettes.

Another possible limitation to our research study is that of actually obtaining responses from the various individuals within each municipality and/or county. Legislators, county officials, and health department heads tend to be very busy with many things and may not find time right away to sit and exchange responses in the form of a qualitative interview. Although this is currently the problem we are facing in our research study, we are still confident that we will obtain responses from the various officials that we set out to find across the state because of various reasons. One reason is that tobacco reform and control within PA is a very active issue that tends to attract attention from legislators and health department officials alike. Secondly, we have a list of names and contacts provided to us that have already shown interest in our study and will participate when able to.

Another limitation that may occur is that of selection bias. Because we have a certain list of officials that we have chosen to interview, this may create a bias of responses that are already geared towards protecting public health via tobacco regulation. However, to avoid this bias, we are utilizing the qualitative interview methodology in order to remain highly attuned to responses that individuals make and analyze them accordingly.
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	As a result, although its variable voltage and variable nicotine features allow Product A to occupy a large nicotine flux surface, most of the ways that Product A can be used will produce an unacceptably low nicotine flux. Product B is a fixed voltage device that is sold with nonrefillable disposable cartridges of fixed nicotine concentration. With long puff durations, Product B allows the user to obtain potentially unsafe nicotine fluxes (red region). Product C is identical to Product B. However, it is equipped with a microchip that automatically terminates power to the heater coil after a preset puff duration has been reached and that does not allow another puff to be executed prior to the passage of a minimum interpuff interval. As a result, the microchip constrains operation of the product to the desired range of nicotine flux.
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	Online survey data was collected from a representative sample of US adults between October and December 2013 and weighted to match the US adult population. We fitted multiple regression models, adjusting for demographic variables, to examine associations between support for policies to restrict vaping and smoking in public venues and self-reported frequency of exposure to e-cigarette communications in the preceding month. We fitted separate models to assess associations between policy support and frequency of exposures weighted by whether each category of e-cigarette communications was perceived as positive or negative.
	Higher self-reported exposure to advertising, other media, and interpersonal discussion perceived as positive were associated with lower support for vaping restrictions, adjusting for covariates. Exposure to e-cigarette communications was associated with lower support for smoking restrictions in bivariate analyses but was not significant after adjusting for covariates.
	Further research is needed to assess whether messages portraying e-cigarettes as a way to circumvent smoking restrictions from advertisements and other media are influencing public support for vape-free policies. These findings provide empirical evidence to inform the policy debate over regulating specific e-cigarette advertising claims.
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	School-based survey of 1941 high school students in Hawaii; data collected in 2013. The survey assessed e-cigarette use and cigarette use, alcohol and marijuana use, and psychosocial risk and protective variables. Analysis of variance and multinomial regression examined variation in risk and protective variables across the following categories of ever-use: e-cigarette only, cigarette only, dual use, and nonuser.
	Prevalence for the categories was 17% (e-cigarettes only), 12% (dual use), 3% (cigarettes only), and 68% (nonusers). Dual users and cigarette-only users were highest on risk status (elevated on risk factors and lower on protective factors) compared with other groups. E-cigarette only users were higher on risk status than nonusers but lower than dual users. E-cigarette only users and dual users more often perceived e-cigarettes as healthier than cigarettes compared with nonusers.
	This study reports a US adolescent sample with one of the largest prevalence rates of e-cigarette only use in the existing literature. Dual use also had a substantial prevalence. The fact that e-cigarette only users were intermediate in risk status between nonusers and dual users raises the possibility that e-cigarettes are recruiting medium-risk adolescents, who otherwise would be less susceptible to tobacco product use.
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	Yong HH, Borland R, Balmford J, McNeill A, Hitchman S, Driezen P, Thompson ME, Fong GT, Cummings KM
	Trends in E-Cigarette Awareness, Trial, and Use Under the Different Regulatory Environments of Australia and the United Kingdom.
	Data analyzed come from Waves 8 and 9 (collected in 2010 and 2013, respectively) of the International Tobacco Control surveys in Australia and the United Kingdom (approximately 1,500 respondents per wave per country).
	Across both waves, EC awareness, trial, and use among current and former smokers were significantly greater in the United Kingdom than in Australia, but all 3 of these measures increased significantly between 2010 and 2013 in both countries, and the rate of increase was equivalent between countries. Seventy-three percent of U.K. respondents reported that their current brands contained nicotine as did 43% in Australia even though sale, possession and/or use of nicotine-containing ECs without a permit are illegal in Australia. EC use was greater among smokers in both countries, at least in part due to fewer uptakes by ex-smokers.
	EC awareness and use have risen rapidly between 2010 and 2013 among current and former smokers in both Australia and the United Kingdom despite different EC regulatory environments. Substantial numbers in both countries are using ECs that contain nicotine.


interview sample questions

1. Please tell me what you know about electronic cigarette smoking.

· Mechanics of how it is used

· Potential health harms (e.g., lead to smoking, toxin load)

· Potential health benefits (e.g., help people stop smoking)

· Marketing and industry (e.g., what traditional tobacco companies also market e-cigarettes)

· Local establishments related to this form of substance use

2. Please tell me how current regulations may or may not apply to electronic cigarette smoking.

· Clean air

· Taxation

· Labeling/warnings

· Flavoring

· Age restrictions

3. Please tell me what you think should or should not be done in terms of future policy related to electronic cigarette smoking.

· Changes in state or local law

· Changes in federal law

· Changes in enforcement

· Building of infrastructure

· Changes in education
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