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Abstract

In this paper we have attempted to identify missed opportunities to change the trajectory of
smoking and smoking caused diseases in America over the past 100 years. Many of the missed
opportunities identified are due to the actions of cigarette manufacturers who misled the public
about the dangers of cigarette smoking, the addictiveness of nicotine, and the feasibility of
providing lower risk alternative nicotine delivery products to addicted smokers. An important
lesson learned from the past is that treating all tobacco/nicotine products as equivalently harmful is
counterproductive to public health as it only serves to protect the most lethal nicotine product -
cigarettes. Since 2000, the evolving marketplace of lower risk nicotine products combined with
regulatory authority over tobacco products represents a new opportunity to dramatically transform
the cigarette business in ways that were never imagined when the war on tobacco was raging
decades ago. However, this requires embracing risk-proportionate regulation, taxation policies, and
providing consumers with accurate public messaging on product relative risks. A regulatory
framework based on sound science that encourages and rewards new or existing manufacturers to
invest in consumer acceptable lower risk products to replace cigarettes needs to be encouraged.
The past is indeed not the future in smoking control, but it may be difficult to escape the past
unless a realignment of market forces and policies can be achieved.
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Introduction

The epidemic of smoking-caused disease in the United States (U.S.) during the twentieth
century ranks among the greatest public health catastrophes in our history. More than 10
times as many U.S. citizens have died prematurely from cigarette smoking than have died in
all the wars fought by the U.S. during its history [1]. Efforts to reduce cigarette smoking
over the past 60 years have also been said to be one of public health’s great successes [2].
Between 1965 and 2019, cigarette smoking prevalence in the U.S. declined from 43% to
14% [3,4].

However, cigarette smoking prevalence can be a deceiving indicator of public health success
since there is underreporting of socially disapproved behaviors and many of those with the
greatest likelihood of cigarette smoking (the homeless, those with significant mental health
conditions) are also least likely to be included in surveys [5]. In addition, population
increases have offset declining smoking prevalence. As shown in figure 1, total cigarette
consumption did not peak in the U.S. until the early 1980s [1].

Smoking prevalence in any given year is a function of two dynamic factors: 1) the number of
people in the population who take up smoking (entry rates), and 2) the number of people
who discontinue smoking (exit rates). Entry rates have been largely determined by the
number of teens and young adults who initiate smoking since studies show that, historically,
less than 1% of smokers in the population report starting smoking after the age of 26 years
[6]. The number of smokers who either stop smoking or die in a given year determines exit
rates. While many smokers attempt to stop smoking, the number who succeed is low, with
less than 5% of daily smokers succeeding in staying off cigarettes on any given quit attempt,
although quit success rates do gradually accumulate overtime which is why it is important to
continue to encourage smokers to keep trying [7-9].

Since the mid-1990s, the entry rates for smoking have fallen dramatically; past 30-day
smoking rates among grade 8, 10 and 12 students combined dropped from 28.3% in 1997 to
3.7% in 2019 [10]. By contrast, a survey of high school students, commissioned by a
cigarette company in the late 1950s, found that 56% of high students and 75% of college
students were regular smokers [11]. Trends in quit ratios suggest that progress in helping
adult smokers to stop smoking has been much slower [7]. The quit ratio reflects the ratio of
former smokers to ever smokers in a given year. Quit ratios should be expected to improve
over time even if quitting rates do not, simply because more of those who do not quit will
have died prematurely and thus be lost to the population. A flat quit ratio calls into question
the effectiveness of existing interventions designed to promote smoking cessation. As shown
in figure 2, between 1990 and 2010, population quit ratios were flat, but have slightly
increased since 2010, due mostly to increasing rates of quitting among younger adults [7].

Collectively, these trends suggest that declining smoking rates over the past 30 years have
been driven primarily by declining entry rates into the cigarette market. In other words,
fewer teens and young adults are taking up smoking, which reflects positively on public

Prev Med. Author manuscript; available in PMC 2021 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cummings et al.

Methods

Results

Page 3

health interventions to prevent smoking, but poorly upon efforts to increase the population
rate of smoking cessation.

In this paper, we discuss factors that have contributed to the rise and fall of cigarette
consumption over the past century, noting missed opportunities to change the trajectory of
smoking, but also opportunities available today to markedly accelerate what continues to be
slow progress in reducing adult smoking. Our analysis is divided into four chronological
periods intended to roughly describe factors influencing the trajectory of cigarette
consumption in America over the past 100 years. These four periods include: 1) the
invention and mass marketing of the modern cigarette; 2) the discovery that smoking is
harmful to health; 3) the era of tobacco control; and 4) the opportunity to accelerate a
reduction in cigarette consumption.

The data for this paper come from five primary sources: 1) published scientific articles and
government reports (i.e., Surgeon General Reports); 2) books chronicling the history of
cigarette industry and the smoking and health problem in the United States; 3) tobacco
industry documents accessed from the Truth Tobacco Industry Documents website; 4)
product patents describing alternative nicotine product designs; and 5) the Family Smoking
Prevention and Tobacco Control Act (hereafter referred to as the Tobacco Control Act)[12].

The invention and mass marketing of the modern cigarette

Cigarette smoking grew rapidly in America in the early part of the twentieth century, largely
displacing other forms of tobacco that had previously been popular such as cigars, pipe and
chewing tobacco [13-15]. There are three factors that contributed to the rapid growth: 1) the
wide scale use of automated cigarette rolling machines which lowered the cost of producing
cigarettes; 2) the use of fine cut tobaccos and blends which were milder to inhale, delivering
nicotine into the large surface area of the lungs making cigarettes highly addictive; and 3)
anti-trust litigation that created different cigarette companies spurring competition in
marketing on an unprecedented scale. Between 1900 and the end of Prohibition in the early
1930s, cigarette use grew despite opposition from temperance advocates and religious
leaders who were concerned that smoking would lead to the abuse of alcohol and narcotic
drugs, especially among youth [13-15]. However, with the entrance of the United States into
World War | in 1917, cigarette use increased dramatically among United States military
personnel with many previously anti-cigarette organizations supporting efforts to distribute
cigarettes to troops [14].

However, neither the public nor most physicians appreciated the significant health threat
from smoking [13-15]. The rapid rise in lung cancer deaths from a few hundred cases per
year to several thousand per year by the early 1930s stimulated scientific theories about the
possible causes for the increase in lung cancer deaths, but cigarette smoking was only one of
many possible causes implicated [13-15]. With the end of Prohibition and the decline of the
temperance movement, advertising in the 1930s and 1940s was defined by campaigns which
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often included explicit health claims, such as “They don’t get your wind” (Camel, 1935),
“gentle on my throat” (Lucky Strike, 1937), “play safe with your throat” (Phillip Morris,
1941), and “Fresh as mountain air” (Old Gold, 1946). With World War I, cigarette
companies continued to foster this culture of smoking by sending free cigarettes to troops
and supporting the inclusion of cigarettes into the soldiers’ rations [13-15]. Advertisements
for cigarettes in the 1940s often featured military themes and some encouraged citizens back
home to support the troops by sending cigarettes. Except for a brief period around the Great
Depression, per capita cigarette consumption increased steadily until 1953, by which time
47% of American adults were smoking cigarettes (58% of males and 36% of females),
including half of all physicians [16-18].

The discovery that smoking is harmful to health

Research linking smoking to the rise in lung cancer deaths began to mount during the 1950s,
with several landmark publications in leading medical journals [19-26]. Cigarette sales
declined in 1953 as evidence implicating smoking as a cause of cancer began to be covered
in the popular press [13-15, 27]. By 1957 the evidence establishing smoking as a causative
factor in lung cancer had been established to a high degree of scientific certainty, leading to
the first official statement from the US Public Health Service implicating smoking as a cause
of lung cancer [28-30].

Once-secret internal business records of the cigarette companies revealed that senior
scientists and executives suspected the potential cancer risk of smoking as early as the
1940s, and most accepted the fact that smoking caused cancer by the late-1950s [31-37].
However, the cigarette companies rejected the opportunity to publicly acknowledge what
they knew to be true. Instead they collectively pooled their resources to finance a nearly 50-
year disinformation campaign to deliberately mislead the public about the dangers of
smoking, the addictiveness of nicotine, and the feasibility of providing lower risk alternative
nicotine products to addicted smokers [38—40].

Patents dating back to the 1920s and 30s discuss the feasibility of removing nicotine from
tobacco leaves and describe inventions to separate the delivery of nicotine from smoke (see
figures 3 & 4) [41-43]. Paradoxically, these are the very same product design strategies that
are central to the U.S. Food and Drug Administration’s (FDAS) science-based
comprehensive nicotine focused regulatory framework for tobacco products today [44].
However, despite recognizing and even studying these alternative design strategies in the
1950s and 60s, manufacturers rushed to market filter tipped cigarettes to allay consumer
health concerns [13-15, 45, 46]. The emergence of filtered cigarettes was a direct response
to the publicity given to evidence linking smoking and cancer, and consumers reacted by
shifting to filter tipped cigarettes. In 1952, filtered cigarettes accounted for less than 2% of
sales; by 1957 this had grown to 40% and would surpass 60% by 1966 [46]. The switch to
filter tipped cigarettes demonstrated that cigarette smokers were willing to change products
in pursuit of reduced health risks. Consumers switched to filtered cigarettes largely based on
manufacturers’ explicit or implied marketing claims, perceiving filters to be lower risk
compared to using unfiltered cigarettes [47, 48] Epidemiologic studies comparing the cancer
risks of those smoking filtered and unfiltered cigarettes suggested there might be a benefit
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from switching to a filtered cigarette [49-51]. However, these studies failed to consider the
essential fact that filtered tipped cigarettes burned less tobacco compared to unfiltered
cigarettes; the filter itself made no difference [51, 52]. In fact, the advertised benefits of
filters were illusory [53].

Publicity surrounding the 1964 Surgeon General’s report provided yet another opportunity
for cigarette companies to compete for smokers, more and more of whom were becoming
concerned about the dangers of smoking [13-15, 27]. To do so, the companies engineered
and marketed cigarette brands offering lower machine-measured tar and nicotine yields,
even though they recognized that smokers would adjust their smoking in ways to
compensate for nicotine delivery and would not necessarily get less tar and therefore suffer
less disease [54-56]. Unfortunately, many smokers switched to these so-called light and
lower yield cigarette brands believing them to be lower risk to their health [54-56]. The
evidence today is that the introduction of filtered and low tar cigarettes can be even more
dangerous—since smokers tend to smoke such cigarettes more intensively—drawing the
smoke more deeply into the lungs, for example [52, 54-56].

In 1968 the National Cancer Institute launched a 10-year long research initiative to develop a
less hazardous cigarette [12, 13, 57]. The cigarette industry was invited to participate in the
research effort and responded by sending scientists to participate in the research program as
advisors. However, internal company documents reveal that the industry’s intent in
participating in the program was to steer the direction of the research away from any real
solutions that would have reduced cigarette sales, representing yet another missed
opportunity to change the trajectory of cigarette use in America [13-15, 57-59]. The
industry’s focus on profits and fear of telling the truth about cigarettes due to liability and
regulatory concerns prevented the companies from acting on real research solutions to the
cigarette problem, which they recognized required at least one of the following two critical
design modifications to cigarettes: 1) keeping smoke out of the lungs, and/or 2) keeping the
nicotine levels low, to not reinforce the need to smoke [60].

Of course, what was missing during this period was any real regulatory oversight of the
cigarette industry and its products. Indeed, cigarette companies told government officials
that they could self-regulate themselves [13-15]. When industry whistleblowers finally came
forward in the 1990s and told the world about the industry’s decades-long mass deception
campaign, attitudes about the cigarette companies shifted further in favor of public health
efforts to end the cigarette epidemic that had plagued American for nearly a century [13-15,
27, 38-40, 61]

The Era of Tobacco Control

The 1964 Surgeon General’s report marks the beginning of the era of tobacco control [1,
27]. Declining smoking rates in the U.S. corresponds to increased public awareness of the
dangers of smoking, changing social norms about smoking and other tobacco products, and
increased governmental actions to regulate the use, sale, and advertising of tobacco [1, 27,
62-64]. In 1966 the first cautionary label appeared on cigarette packs, stating that cigarette
smoking “may be hazardous to your health.” The warnings were updated in 1970 and again
in 1985, although their effectiveness has been the subject of much scientific debate [64]. In
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1967, anti-smoking advertisements began to air on television as part of a Federal
Communications Commission Fairness Doctrine ruling requiring broadcasters to run one
anti-smoking advertisement for every three cigarette ads aired [62]. Cigarette ads were
banned from television and radio in 1971, and soon after the ban was extended to include
small cigars [62, 63].

Before the 1980s smokeless tobacco was a niche product that was not very popular. This
changed in the 1980s with the introduction of newer styles of flavored smokeless tobacco
products that appealed to younger males and were marketed using popular athletes [94].
Studies in the early 1980s also appeared suggesting that smokeless tobacco products
contained carcinogens and could potentially cause oral cancer, although the health risks
appeared to be markedly lower compared to cigarettes [94]. Nonetheless public health
groups urged regulators to place health warnings on products and restrict their marketing
much in the same way as cigarettes had been regulated. One of the required product
warnings on smokeless tobacco products which persists to this day is a warning that states
“This Product Is Not a Safe Alternative to Cigarettes” [95]. Public health groups at the time
had argued the warning was justified to discourage the use of smokeless tobacco because of
its potential addictive nature, never considering its potential as a lower risk substitute for
cigarettes [96]. Today, most smokers perceive smokeless tobacco to be as dangerous or more
dangerous compared to cigarettes, even though the scientific evidence does not justify this
finding [97].

As evidence regarding the health consequences of secondhand smoke strengthened in the
1970s and “80s, policies limiting where people could use cigarettes also became more
common [1, 27, 63]. The 1988 Surgeon General’s Report helped to further stigmatize
tobacco use. The report examined why people persist in smoking despite recognition of its
harms and concluded that smoking was not just a “habit” but was in fact addictive in ways
like heroin, cocaine and other drugs of abuse [65].

When cigarette company executives appeared before a Congressional committee in 1994 and
testified that they still did not accept that smoking was proven to be harmful to human health
and stated that nicotine was not addictive, it was clear the industry had missed yet another
historic opportunity to tell the truth [13-15]. Political support for the cigarette companies
was diminishing in the 1990s, although the long ingrained political power of manufacturers
persists to this day. In the mid-1990s, a lawsuit filed against cigarette companies by various
state attorneys general intended to recoup public tax dollars spent on public insurance
(Medicaid) for treating smoking caused diseases gained momentum, as did other lawsuits
filed on behalf of injured smokers [66].

In 1998, the attorneys general of 46 states and cigarette makers reached an historic
agreement to settle the various state lawsuits under what is known as the Master Settlement
Agreement (MSA) [66]. Four other states reached individual state settlements with cigarette
manufacturers prior to the MSA. The MSA required cigarette companies to pay billions of
dollars in perpetuity to reimburse states for their Medicaid expenditures allocated to treat
smoking caused diseases [66, 67]. The MSA also required companies to agree to marketing
restrictions on cigarettes and disband their jointly funded public relations and research
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programs (i.e., the Tobacco Institute and Council for Tobacco Research) [27, 40, 66]. As part
of the deal, states agreed not to pursue future efforts to recoup public health expenditures for
treating tobacco caused diseases. Importantly, the MSA required the release of previously
secret internal company records, revealing much of what companies had known about
smoking and disease, the marketing of cigarette brands, and the engineering of cigarettes to
make them hard to stop using. At the same time, though, the MSA agreement protected the
major cigarette companies from competition; and since the MSA the companies have
become even more profitable [68, 69].

Shortly after the release of their internal business records, the cigarette companies quietly
adjusted their decades-long position that cigarettes were not harmful or addictive. For
example, in October 2000, Philip Morris on its website stated: “an overwhelming medical
and scientific consensus that cigarette smoking causes lung cancer, heart disease,
emphysema and other serious disease in smokers” [70]. Around this time Philip Morris
would be the first major cigarette company to break from the rest of the industry
acknowledging that there needed to be FDA oversight of the industry.

In 1999, the US Department of Justice (DOJ) filed its own suit against the cigarette industry
for violating the Racketeer Influenced and Corrupt Organizations (RICO) Act [66]. In
August 2006, U.S. District Judge Gladys Kessler concluded that the cigarette companies
“conspired to violate the substantive provisions of RICO” and in fact “violated those
substantive provisions.” [39] Although monetary claims were not permitted in the
government’s case, the judge ordered the companies to run “corrective statements” to
educate the public about the companies’ past lies and deception about the health risks of
smoking [64].

Following the MSA, state and local governments increasingly adopted comprehensive clean
indoor air laws to protect nonsmokers from secondhand smoke, some resources were
allocated to enforce laws preventing the sale of tobacco products to minors, most states set
up dedicated toll-free quit lines for smokers to call to get help to stop smoking, and some
states funded robust public education campaigns intended to discourage smoking [63].
Federal, state and local governments increasingly hiked cigarette taxes to discourage
smoking, with some states even dedicating a percentage of the funding to support smoking
control programming [63, 71]. However, less was accomplished than might have been
expected. Few states put any significant proportion of MSA or tax collections into efforts to
combat the smoking epidemic. Policy and public education efforts during this time period
mostly lumped all tobacco products into the same risk basket inadvertently protecting
cigarette sales, even though the science was beginning to show that lower risk nicotine-based
product might offer an opportunity to transform the cigarette market [1, 98]. In this pre-FDA
period, both R.J. Reynolds and Altria (i.e., Philip Morris) acquired smokeless tobacco
manufacturers, perhaps to hedge their bets as to how the cigarette business might be
transformed in the future.

In 2009, Congress passed the Family Smoking Prevention and Tobacco Control Act, which
finally gave FDA regulatory authority over cigarettes and smokeless tobacco [12]. The
Tobacco Control Act was written in part to rein in the cigarette industry’s decades of fraud,
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conspiracy and misrepresentation, which at the time was fully understandable. However, the
statute, a long time in the making, was in many ways outdated on the day it was signed into
law, particularly in terms of the way it dealt with new nicotine delivery products that could
potentially offer addicted smokers a lower risk alternative [72]. The Tobacco Control Act
was passed with the active participation and support of Altria, the parent company of Philip
Morris, which at the time had half the cigarette market. Altria’s support for the Tobacco
Control Act likely stemmed from the fact that the law provided protection for cigarettes that
were on the market as of 2007, while making it extremely difficult to introduce new lower
risk alternative nicotine products that had the potential to accelerate a decline in cigarette
use, the leading preventable cause of death [72].

It is important to recognize that, like the MSA, the Tobacco Control Act was a political
compromise involving stakeholders including cigarette manufacturers and a few select
members of the public health community. Based on over a decade of the law protecting
cigarettes from lower risk competition, in stark contrast to past FDA laws (i.e., the 1906 and
1938 FDA laws on food and drugs) that profoundly influenced the food and pharmaceutical
industries to develop lower risk products, in retrospect it might be fair to say that the
cigarette companies got the better part of the legislative deal [73]. It is important to
recognize that today’s environment is very different than it was when the Tobacco Control
Act was conceived. The internet and global product innovations have allowed for a growing
spectrum of lower risk nicotine delivery products to reach consumers, threatening to replace
cigarettes, much as sanitary food and science-based pharmaceuticals replaced their far more
hazardous precursors [72, 73].

Nicotine vaping products (also referred to as electronic cigarettes, or e-cigarettes) began to
be sold over the internet by Chinese manufacturers in the early part of the 21st century,
although their popularity in the U.S. market does not to start to grow rapidly until after 2010
[74]. In 2017, NVPs accounted for approximately 4% of the nicotine product market in the
U.S., with millions of customers, mostly current cigarette smokers, using them to quit or
reduce their cigarette smoking [75]. Growing consumer demand for NVPs spurred
competition, which in turn stimulated product innovation and kept prices low. Dedicated
retail outlets known as vape shops began selling NVPs in communities across the U.S. As
NVPs sales increased after 2010, so did quit ratios, which had been flat for nearly two
decades before (see figure 2) [7]. The trend in increasing in quit ratios is most apparent in
smokers age 18 to 44 years where NVP use is more prevalent and largely unchanged in
smokers 45 years and older where NVP use is not very common [7]. In response to shifting
consumer preferences, cigarette manufacturers began to develop and market their own NVP
brands (e.g., Vuse, Mark X, IQOS) and in some cases acquired NVP brands from
competitors (e.g., Blu, Logic, Juul).

The opportunity to accelerate a reduction in cigarette consumption

The most recent report of the Surgeon General on the topic of adult smoking cessation finds
that, despite significant progress made in reducing smoking rates, there are still an estimated
34 million people smoking cigarettes in this country, most of whom are persistent daily
smokers [7]. The report makes it clear why progress with smoking cessation has been
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painfully slow: 1) nicotine addiction makes it very hard to stop smoking; and 2) current
treatments for nicotine addiction have limited effectiveness.

The reality is most adults who smoke want to stop but find it hard to stay smoke-free
because of the way cigarettes are designed [7-9, 39, 44, 53, 54, 76-81]. In other words, the
crux of the smoking cessation problem has to do with the way cigarettes are engineered to
cause and sustain nicotine addiction. A 1982 internal memo from R.J. Reynolds discussing
the dynamics of the cigarette market acknowledged that, “we cannot ever be comfortable
selling a product which most of our customers would stop using if they could. That is to say,
It the exit gate from our market should suddenly open, we could be out of business almost
overnight’ [77]. The memo goes on to say that Reynolds planned to remain in the
conventional cigarettes business as long as possible, but recognized that at some future time,
they would need to be prepared to shift away from conventional cigarettes to other products
which met the same needs cigarettes met, but without the associated negatives [77].

In July 2017, the FDA announced an innovative new framework for regulating tobacco
products [44, 78]. The science-based strategy recognized that there is a continuum of risk
across different nicotine delivery products and suggested that public health could be
markedly improved by reducing the addictiveness of combustible tobacco products while at
the same time increasing smokers’ access to less harmful tobacco and nicotine products (i.e.,
both consumer and medicinal nicotine products). The guiding principle behind the strategy
was finding ways to reduce the diseases and premature deaths caused by tobacco products,
the vast majority of which are currently the result of addiction to conventional, combustible
tobacco cigarettes [44, 78-82]. As the FDA’s Center for Tobacco Products’ press release
noted:

“Envisioning a world where cigarettes would no longer create or sustain addiction
and where adults who need or want nicotine could get it from less harmful
alternative sources, needs to be the cornerstone of our efforts - and we believe it’s
vital that we pursue common ground.”[78]

One study estimated that if all adult smokers in the U.S. who could or would not quit
combustible cigarettes by other means were to switch to NVPs, more than 6.6 million
premature deaths could be averted and 87 million years of life lost would then be avoided
[83]. Setting regulations based on risk is an approach that has been used by the FDA in
many other areas such as pharmaceuticals and food products.

However, not everyone is convinced that offering smokers less harmful nicotine delivery
products would be beneficial [84, 85, 93]. One concern with the rapidly growing popularity
of NVPs among youth is that those - including some non-smoking adults - who would
otherwise never have taken up smoking might transition to smoking if they begin using an
NVP [86-88]. However, a recent study suggests that government estimates of the number of
teens who will eventually die prematurely because of smoking addiction have been
exaggerated given current trends in smoking behavior [100]. Moreover, several studies have
shown a positive association between NVP use and later trying smoking, although it is yet
unclear if the association is causal or due to a common shared characteristic of adolescents
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who are more prone to take risks and experiment with smoking, nicotine vaping, and other
drugs [88].

In response to the surge in NVP use by never smoking adolescents, several health
organizations have called for a prohibition on the sale of some or all NVPs [85]. However,
some experts are concerned that completely prohibiting lower risk alternative products for
adult smokers who do not otherwise stop smoking conventional tobacco cigarettes, including
by FDA-approved nicotine replacement therapies, may be counterproductive to public health
[85, 89]. The recent outbreak of electronic cigarette vaping associated lung injury (EVALI)
in the United States provides a cautionary lesson: EVALLI is primarily attributable to vitamin
E acetate in cannabis oils distributed through illicit channels [90]. There is concern that
prohibiting the sale of nicotine containing e-cigarettes altogether may have the effect of
driving consumers back to smoking and/or to acquisition of unregulated products through
illicit channels [85, 89].

That said, the unfettered marketing of nicotine containing e-cigarettes is not a reasonable
option either, as nonsmokers should not be enticed to use these products. Thus, the question
for government regulators is how to strike the right balance between making accessible
potentially lifesaving lower risk nicotine products intended for current addicted smokers,
while discouraging use by nonsmokers, especially youth [89]. In fact, this is exactly why
FDA was given authority to regulate tobacco products to begin with. The recent experiences
with the rapid increase of nicotine vaping by youth involving JUUL and other similarly
designed NVPs has raised important questions about the unintended consequences of
allowing alternative nicotine delivery products to be sold. At the same time, it also
demonstrates the value of robust but workable regulatory oversight [91]. Youth vaping is an
unintended consequence of aggressive industry marketing in an unfettered marketplace born
of poor regulatory oversight [72]. Ironically, it is also likely that regulatory restrictions
preventing marketing of such products as a carefully regulated reduced risk option for adults
who smoke cigarettes has inadvertently contributed to the youth vaping problem, since the
simultaneous lack of regulatory action on other marketing has permitted widespread lifestyle
advertising and no health-related messaging which would be appealing to current adult
smokers [72, 89]. Post-market product surveillance supported by FDA was quick to pick up
on the growing trend of youth vaping which in turn allowed FDA to use its regulatory
authority to implement remedial interventions to address the problem [91]. However, at the
same time FDA has been slow to require manufacturers to submit applications for review of
presumably lower risk products that have been allowed onto the market under FDA’s
regulatory discretion.

Unfortunately, controversy and politics have impeded efforts to identify and effectuate
solutions that serve to balance the need to protect nonsmokers while also potentially
providing access to lower risk products for tens of millions of addicted current smokers [72,
83, 85]. We advise skepticism of manufacturers whose motives are to maximize shareholder
value which may not always align with the goals of public health. The recent Federal Trade
Commission complaint regarding the Juul-Altria deal reinforces the need for extreme
skepticism in accepting at face-value claims made by cigarette manufacturers to transform
their core cigarette business [99]. However, we must also be careful not to miss genuine
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opportunities to support evidence-based innovations that offer the potential to advance
public health by offering smokers lower risk alternative nicotine products. Effective
regulatory oversight can compel business interests to align with public health goals, as has
been done with other consumer products, food, airline and auto safety, air quality, unleaded
paint and motor fuels and myriad other goods and services.

Discussion

In this paper we have looked back in time to understand the factors that influenced the rise
and fall of cigarette use in America. We have attempted to identify missed opportunities to
change the trajectory of smoking caused deaths. Many of the missed opportunities identified
are due to the actions of cigarette manufacturers who deliberately misled the public about
the dangers of cigarette smoking, the addictiveness of nicotine, and the feasibility of
providing lower risk alternative nicotine delivery products to addicted smokers. An
important lesson learned from the past is that treating all tobacco/nicotine products as
equivalently harmful is counterproductive to public health goals as it only serves to protect
the most lethal nicotine product - cigarettes. In 2009, Congress passed the Tobacco Control
Act which finally gave FDA regulatory authority over cigarettes and smokeless tobacco and
later was extended to include all tobacco products. The Tobacco Control Act was written in
part to rein in the cigarette industry’s decades of misconduct. However, the statute was in
many ways outdated on the day it was signed into law, particularly in terms of the way it
dealt with new nicotine delivery products that could potentially offer addicted smokers a
lower risk alternative.

The evolving marketplace of lower risk nicotine products represents a new opportunity to
dramatically transform the cigarette business in ways that were never imagined when the
war on tobacco was raging decades ago. Today public health groups are in a unique position
to align market forces with public health goals to reduce the premature deaths caused by
cigarettes. However, this requires embracing risk-proportionate regulation and taxation
policies along with providing consumers with accurate public messaging on product relative
risks.

Disruptive technology is a huge ongoing threat to the market for and profitability of
cigarettes. In what has been and will continue to be a rapidly changing environment there are
both challenges but more importantly opportunities that require action [72, 92-93]. The
natural evolution of the marketplace requires FDA - within the dictates of the statute - to
adapt so regulations can consider new ideas and options that can better address the
devastating health consequences caused by cigarettes [72]. Below we describe four strategies
that public health groups could be embracing today in order to better align market forces to
accelerate a decline in cigarette use.

1. Embrace the Concept of Regulating Tobacco Products Based on the Continuum of

Risk

Regulating based on the continuum of risk was a major component of the FDA/CTP July
2017 announcement and has conceptually been supported by many in the public health and
scientific community, consumers, and even many in the manufacturing sector [44, 78]. As a
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start, public health organizations should to be unified in supporting FDA’s logical 2018 plan
to establish a very low nicotine standard for combustible tobacco rendering cigarettes non-
addictive [44,78, 82]. If this plan were implemented, one analysis suggests that
approximately 5 million additional adult smokers could quit smoking within one year of
implementation and, over time, more than 33 million people - mostly youth and young
adults - would avoid becoming regular smokers, thus avoiding many millions of tobacco-
related deaths [82]. Simultaneously public health groups should recognize and support a
more flexible and adaptable regulatory framework that that will allow science-based lower
risk products into the marketplace more expeditiously, while working to ensure that such
products are not available, targeted or used by any children or adolescents.

2. Update the Tobacco Control Act

It has been over 10 years since the passage of the Tobacco Control Act. The statute needs to
be critically reviewed and updated to reflect the changing marketplace of nicotine delivery
products. Such review and updating of FDA statutes is routine in other areas of regulation
such as foods, drugs, and medical devices. As a follow-up to the Institute of Medicine’s
2000 report Clearing the Smoke, public health groups and others could ask the FDA/CTP to
request that the Health and Medicine Division of the National Academies of Science to do a
thorough assessment on how the Tobacco Control Act might be updated to adapt to a rapidly
evolving tobacco and nicotine market place [98]. Areas of review might focus on and
include: a) defining common terminologies and definitions that can allow for greater public
understanding, and provide consistency in statutory, regulatory, and legal relevance; b)
creating product standards for the various categories of products that includes combustible
products, non-combustible tobacco, nicotine products, and other possible alternatives; c)
developing comprehensive labeling, marketing and educational campaigns that would reflect
the risks and relative risks of the products both in terms of product categories as well as
individual products so that the public, users of products, the medical profession, and others
would better understand the risks and relative risks of using one type of product over
another; and d) restructuring oversight of products so that all tobacco and nicotine products
are under the same regulatory authorization within the CTP.

3. Support Civil Dialogue on Issues of Smoking Harm Reduction

The current climate in smoking harm reduction has become toxic and emotional, non-
scientific, and counterproductive to achieving the public health goal of reducing premature
deaths caused by using smoked tobacco (i.e., mainly cigarettes). We are not suggesting that
we dismiss the past bad actions of the cigarette manufacturers, nor accept the claims of
manufacturers of alternative nicotine products. Rather, we need to heed the lessons of the
past so as not to make the same mistakes going forward. The Tobacco Control Act created a
framework that should incentivize manufacturers to move away from profiting from the sale
of cigarettes that causes so much harm to consumers. Promoting dialogue summits would
allow for participants to engage in a civil manner, educate one another about challenges and
opportunities and agree to specific measurable goals and objectives. Bringing stakeholders
together will not resolve all differences but it will allow serious and responsible stakeholders
the opportunity to bring ideas forward and find areas of common ground that can more
rapidly advance population health. As an example, issues and concerns related to adolescent
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use of tobacco and nicotine products should be a major topic of concern, not only by the
public health and tobacco control communities but by federal, state, and local policy makers
and regulators, parents and teachers, responsible retailers and distributers, and many of those
associated with the manufacturing businesses. While many stakeholders share common
ground in this area, the polarizing and media driven approach that has been taken over the
last several years has, in our view, caused what has become a war of rhetoric, with a lot of
finger pointing and a failure to bring interested parties together to discuss how to collectively
deal with the issue and find workable solutions to protect youth while allowing smokers to
have access to cleaner alternative nicotine products.

4. Encourage Collaborative Scientific Research and Product Innovation

It is often said that it should be good science that drives the implementation of sound
policies. The FDA/CTP could be doing much more to encourage academic scientists to
partner with new or existing manufacturers to advance science in ways that would accelerate
the introduction of lower risk products into the market place. All parties and stakeholders
should be held accountable to meeting and following the strictest standards for peer review.
There should be greater collaboration and data sharing, and a shared commitment to open
science. Science should not be cherry picked for public relations purposes. The FDA/CTP
can play an important role in further facilitating such discussions, helping set research
priorities which would have a positive impact on the regulatory decision-making. For
example, the FDA/CTP could in theory invite manufacturers to voluntarily utilize their peer
review system to vet proposals designed to assist manufacturers prepare their PMTA and
MRTP applications thereby opening this process, making it more competitive, transparent,
and less secretive. Product manufacturers also ought to be incentivized to share their internal
research and market data more widely with public health scientists so that there is greater
confidence in product claims. The FDA/CTP and other groups can and should do more to
hold scientific workshops that allow scientists and researchers to meet in a safe-haven
environment and where opportunities would be allowed for seemingly opposing interests to
find common ground in areas of science, research and innovation. Innovators of products
should not be shut out because some regard them as industry.

In summary, embracing risk-proportionate tobacco product regulation and taxation policies
along with providing consumers with accurate public messaging on product relative risks
offers the prospect of aligning market forces with public health goals to reduce deaths
caused by cigarettes in ways that were never imagined decades ago. A regulatory framework
based on sound science that encourages and rewards new or existing manufacturers to invest
in consumer acceptable lower risk products to replace cigarettes needs to be encouraged.
The past is indeed not the future in smoking control, but it may be difficult to escape the past
unless a realignment of market forces and policies can be achieved.
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. Treating all tobacco/nicotine products as equivalently harmful is

. Public health needs to embrace the concept of regulating tobacco products

. The Tobacco Control Act needs to be updated to adapt to the evolving

. We should encourage product innovation and support civil dialogue on issues

Highlights

counterproductive to public health goals.

based on the continuum of risk.

marketplace of lower risk nicotine product.

related to smoking harm reduction.
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Figure 1.
Cigarette consumption in the United States 1900-2016
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Trends in quit ratios in the United States 1965-2016
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processes that remove nicotine
from tobacco. A 1929 patent

(left) removes nicotine using
an ammonia gas and carbon

First of its kind patents for
dioxide process.
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Figure 3.

Early patents for removing nicotine from tobacco
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NN e Lrsse “Invention relates to

s vaporizing devices for
holding medicinal
compounds which are
electrically or otherwise
heated to produce vapors
for inhalation, and the
general object is to
provide a device of this
character for individual
use which may be freely
handled without any
possibility of being
burned, and which is
sanitary and very effective
and so simple that anyone
can use it

Figure 4.
1930 patent for electronic vaporizer
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