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In 1999, | founded the International Federation
of Black Pride, known today as the Center for Black
Equity (CBE).

At CBE, our mission is simple but important: to promote
a multinational Black and LGBTQ+ network dedicated to
improving health and wellness opportunities, economic
empowerment, and equal rights while promoting
individual and collective work, responsibility, and self-
determination.

Over the years, the CBE has established a global network
of Black and LGBTQ+ individuals, allies, and community-
based organizations dedicated to achieving equality
and social justice for our communities through economic,
health, and social equity.

Today, the CBE takes another meaningful step towards
this goal with the publication of a groundbreaking
new study that will advance national health equity
conversations on the critically important topic of
tobacco harm reduction.

The study is authored by Dr. Robert J. Shapiro, noted
economist and advisor to three Democratic presidential
administrations.

Dr. Shapiro’s first-of-its-kind analysis, detailed
on the following pages, presents compelling new
evidence that quantifies the economic benefits and
improved health outcomes across demographic
groups of switching from smoking to vaping. The
study also examines and confirms existing research that
e-cigarettes and other flavored vaping products are an
effective tobacco harm reduction tool for adults looking
to reduce or quit smoking.

Tobacco use is a critical topic for the CBE, as Black and
LGBTQ+ communities smoke - and suffer the effects of
smoking-induced cancer - at disproportionately high
rates. Meanwhile, 90% of all lung cancer in the US. is
caused by smoking cigarettes and is the No. 1 cause of
preventable death in America.

The principal victims of smoking-related deaths
are marginalized populations. That this is not more
often discussed reflects the challenges marginalized
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communities face to ensure that conversations about
health equity are measured against improved health
outcomes.

More vaping means less smoking. And less
smoking means less cancer, especially for Black and
LGBTQ+ Americans.

Supporting access to a variety of tobacco harm-reduction
products - including vaping products - is consistent
with science-based harm reduction and health equity
strategies that will lead to more adults quitting smoking,
result in fewer cancer diagnoses, and will eliminate the
most preventable and persistent cause of cancer in the
United States.

Dr. Shapiro’s research demonstrates that the risks of
vaping are significantly lower than those of smoking.
Because marginalized communities smoke at higher
rates, the benefits of shifting from smoking to vaping
will be felt most acutely among the communities
most at-risk - Black and LGBTQ+ populations. This is
the definition of health equity, and Americans deserve
regulatory policies that allow choice rooted in science,
not politics.

The CBE is calling on the U.S. Food and Drug
Administration, including the Center for Tobacco
Products, to reset its posture towards e-cigarette and
vaping products by ensuring that adults have access
to a variety of effective tobacco harm-reduction
options, including flavored e-cigarette and vaping
products. This s critical if the agency intends to effectively
pursue both tobacco harm reduction and health equity,
particularly for vulnerable populations.

The CBE will be submitting Dr. Shapiro’s report to the
FDA and CTP to inform the government’s thinking as
the agency prepares important updates to its tobacco
regulatory strategy. Unfortunately, government
agencies are allowing misinformation to perpetuate
health equity disparities in regulatory policy. | am
confident that the CBE’s work with Dr. Shapiro will drive
critical conversations that will lead to improved health
outcomes for at-risk Black and LGBTQ+ communities.
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Executive
Summar

Vaping rates in recent years have declined
substantially among adolescents and remained
modest among adults, and vaping by both groups
was accompanied by falling smoking rates.

« In 2021 and 2022, 13 percent of high school
students reported using vaping products in the
previous month, down from 27 percent in 2018
and 2019, and less than 4 percent vaped daily.
Over the same period, their smoking rates fell
from 8 percent to 2 percent.

. The availability of non-tobacco flavors in
e-cigarettes now plays a very modest role
in adolescent vaping: In 2021 and 2022, 56
percent of adolescents who had vaped cited
the influence of friends as their reason, versus 14
percent who cited flavors; and in 2022, barely 6
percent of current adolescent e-cigarette users
said they vaped for the flavors.

- From 2018 to 2022, an average of 5 percent
of adults used vaping products in the previous
month and only 3 percent used them daily, and
their use was closely related to the decline in

THE MAJOR BENEFITS AND MODEST RISKS OF VAPING PRODUCTS

adult smoking rates from 13.8 percent to 11.5
percent over the four years.

The acceleration in the downward trend in adult
smoking rates over the past decade was closely
associated with vaping.

- Based on the rate of decline in the adult
cigarette smoking rate from 2002 to 2010,
we would have expected that rate to fall to
16.2 percent by 2022—but with the rising use
of e-cigarettes from 2010 onward, the adult
smoking rate fell to 1.3 percent by 2022.

. We tested factors other than vaping and
found that the accelerated decline in smoking
rates since 2010 cannot be explained by rising
cigarette taxes and price, the Food and Drug
Administration (FDA) ban on flavored cigarettes,
or use of nicotine gums and patches.

. Two factors did contribute moderately to
the new trend: The CDC’s Tips anti-smoking
campaign and increased access to anti-
smoking services under the Affordable Care Act.



1 percent did binge drinking, 16 percent who
used marijuana, and over 10 percent who
attempted suicide.

All told, the shift from cigarette
smoking to vaping from 2010
to 2022 generated nearly $180
billion in healthcare savings and
additional economic growth.

The lower smoking rates linked to vaping have
saved thousands of lives and billions of dollars.

Our analysis found that the shift from smoking
to vaping by adults from 2010 to 2022 saved
113,300 people from premature deaths and

|
could save 334,200 people by 2030.

The 113,300 adult smokers who lived longer by
shifting to vaping continued to contribute to

Using econometric analysis that accounted for
those factors and other unknown causes, we

found that the introduction and use of vaping
from 2010 to 2022 reduced the number of adult
smokers by 6.1 million or an average of 510,000
people annually.

This finding is consistent with extensive research
and numerous studies showing that vaping
is a very useful tool for reducing or stopping
smoking, more effective than nicotine gums or
patches, and flavored e-cigarettes are more
useful and effective than tobacco-flavored
vaping products.

the economy, adding an estimated $66 billion
to GDP from 2010 to 2022.

The shift to vaping by the other 6 million former
smokers from 2010 to 2022 also saved an
estimated $39 billion in healthcare savings and
added $71 billion to GDP.

All told, the shift from cigarette smoking to
vaping from 2010 to 2022 generated nearly
$180 billion in healthcare savings and additional
economic growth.

The lives saved and economic benefits related to
smokers shifting to vaping would have been greater,
but for the negative media coverage of e-cigarettes:

This shift from smoking to e-cigarettes has provided

largescale benefits because nicotine vaping carries

much fewer health risks than smoking cigarettes.
Despite the scientific evidence, only 11 percent

E-cigarettes contain none ofthe toxic ingredients
in cigarettes, and many studies have found
no evidence that vaping and the nicotine in

of Americans in 2020 considered vaping less
harmful than smoking while 63 percent saw
vaping as equally or more harmful.

e-cigarettes pose significant health risks.

Public Health England, an executive agency of
Britain’s Department of Health and Social Care,
has estimated that vaping carries 5 percent of
the health risks of smoking.

The potential benefits from
people shifting from smoking

to vaping are greatest among
certain minority groups, including
LGBTO+ people and Black and
Hispanic adults.

According to the Centers for Disease Control
and Prevention (CDC), no reported fatalities
have occurred from using commercial vaping
products compared to an estimated 480,000
premature deaths annually linked to smoking.

And among adolescents, vaping is one of the
most benign forms of common “risky adolescent
behaviors:” Less than 4 percent of high schoolers
vape daily versus 6 percent who report abusing
opioids, 5 percent who used ecstasy or cocaine,

LGBTQ+ adults could benefit greatly from
measures urging them to shift from smoking
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to vaping, since 15.3 percent smoke versus 11.4
percent of heterosexual adults. LGBTOQ+ adults
also may be more open to shifting since because
they also currently vape at much higher rates
than heterosexual adults—13.2 percent versus
4.1 percent.

Black adults also could benefit greatly from
steps to induce smokers to shift to vaping as
13.5 percent smoke versus 12.4 percent of white
adults and 7.7 percent of Latino adults.

Such measures also could greatly benefit Black
and Hispanic adult smokers since they vape at
such low rates—4.4 percent and 4.0 percent,
versus 6.7 percent for white adults.

Such measures also could raise the low quit
rates of minorities since 13.3 percent of adult
Blacks and 13.6 percent of adult Hispanics are
ex-smokers versus 26.7 percent of whites.

The lives saved and economic benefits associated
with vaping also would have been greater if the
Food and Drug Administration (FDA) acknowledged
and promoted its benefits.

The FDA also has not clearly informed
Americans about the relative risks of vaping
and smoking and instead consistently states in
public advertising campaigns that “no tobacco
product is safe” and that vaping is dangerous
to people’s health.

The FDA should adopt evidence-based reforms to
encourage adult smokers to shift to vaping:

Public education campaigns to inform
Americans about the relative risks and harm
of smoking versus vaping and how to use
e-cigarettes to reduce or stop smoking.

Public education about those relative risks
and harms should also target groups with
the highest smoking rates, such as Black and
LGBTQ+ populations.

New labeling and marketing requirements for
cigarettes and vaping products should publicize
the relative risks and benefits for smokers of
stopping or shifting to vaping.

Despite the FDA's legal directive to approve only
those tobacco products “appropriate for the
protection of the public health,” FDA regulations
in 2016 exempted existing cigarettes and
future equivalents from approval requirements,
but not vaping products.

FDA also does not allow e-cigarette makers
to advertise that vaping poses less risk than
smoking, that e-cigarettes do not contain the
toxic ingredients in cigarettes, or, with few
exceptions, that e-cigarettes can help people
reduce or stop smoking.

The FDA also has severely restricted vaping
sales by approving only 23 related products
and devices out of 6.7 million applications
filed and 1.2 million reviewed by FDA, and no
flavored vaping products have been approved
despite their utility for stopping smoking.

THE MAJOR BENEFITS AND MODEST RISKS OF VAPING PRODUCTS

Sales of non-tobacco flavored
e-cigarettes to adults should
be widely permitted.

« The nicotine levels of cigarettes should be
capped below the level for e-cigarettes, the
toxic emissions in cigarette smoke also should
be capped, and cigarettes should be taxed at
higher rates than e-cigarettes.



The Major Benefits and Modest Risks of Nicotine Vaping Products

Robert Shapiro and Luke Stuttgen’

Introduction and

Summary of Findings

The advent of e-cigarettes and the spread of their use by
adolescents as well as adults have generated extensive public
discussion and hundreds of scientific studies. Yet, much of
the public debate is distorted by misconceptions and claims

refuted by the research.

To begin, the incidence of vaping, including
among adolescents, is considerably less than
often assumed and has recently declined sharply.
In 2021 and 2022, less than 13 percent of high
school students reported vaping at some time
in the preceding 30 days, down from more than
27 percent in 2018 and 2019.? Despite concerns
that flavored e-cigarettes attract adolescents,
surveys also show that flavorings are a minor
factor for young people who vape. Recent data
further show that most adolescent vapers use
e-cigarettes irregularly: In 2021 and 2022, more
than 70 percent of high school e-cigarette users
reported vaping on less than a daily basis in the
preceding month, including more than 37 percent
who vaped less than five days in that month.> All
told, less than 4 percent of high school students
used e-cigarettes daily.

As a result, researchers have found that most young
e-cigarette users are not nicotine dependent.*
Moreover, the use of e-cigarettes by adolescents
has been accompanied by very low cigarette
smoking rates: In 2022, 2 percent of high school
students reported smoking cigarettes in the

The sense of crisis around
vaping by young Americans
spurred by some critics of
e-cigarettes is unfounded.

previous month compared to more than 8 percent
in 2018. (Throughout this study, “adolescents” and
“high school students” cover young people in grades
9 to 12, consistent with CDC data.) The sense of
crisis around vaping by young Americans spurred
by some critics of e-cigarettes is unfounded.

Vaping is even more uncommon among adults,
with an average of about 5 percent of adults
reporting using e-cigarettes in the preceding 30
days from 2018 to 20225 Over the same years, the
share of adults that smoked cigarettes fell from 13.8
percent to 1.5 percent though remaining nearly
six times the smoking rate of adolescents. Adults
who smoke or vape also do so more regularly than
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young people: About 60 percent of the 5 percent
of adults who use e-cigarettes vape daily, twice the
share of high school vapers, and nearly 90 percent
of adult cigarette users reported smoking daily.®

The health effects of e-cigarettes also are
commonly misunderstood. Because vaping and
smoking share the ingredient nicotine, many
people assume that the health risks of smoking
apply to vaping. However, e-cigarettes contain
none of the toxic ingredients found in cigarettes
and do not produce the carcinogenic compounds
inhaled from burning tobacco.

Across hundreds of peer-reviewed
studies of the physiological
effects of vaping, little evidence
has emerged that e-cigarettes
pose any substantial health

risks, especially compared to
smoking cigarettes.

Using e-cigarettes does physiologically affect a
person’s pulmonary and circulatory systems, as do
most things people inhale or ingest. Studies have
found that some people report headaches, sore
throats, cough, or nausea from vaping. However,
no study has established that the short-term
physiological changes associated with vaping
pose any serious risk. This conclusion is supported
by a recent scholarly metareview of 400 studies on
vaping and health: Its “key finding” was the “general
paucity of evidence for the effects of nicotine ... and
e-cigarettes on many major clinical outcomes,
including cancer, cardiovascular, metabolic,
mental health, developmental, reproductive, and
neurological outcomes.”

Since e-cigarettes were introduced less than 15
years ago, scientists cannot say with any certainty
whether absorbing nicotine through vaping
poses any long-term risks. However, the disparity
between the risks of smoking and vaping is well-
established. The CDC estimates that cigarette

THE MAJOR BENEFITS AND MODEST RISKS OF VAPING PRODUCTS

smoking causes the deaths of more than 480,00
Americans annually® compared to no reported
fatalities from using commercial e-cigarettes.
The CDC and private researchers also have found
no health consequences related to secondhand
exposure to vaping,® in contrast to the CDC’s
estimate that exposure to secondhand cigarette
smoke is linked to 34,000 premature deaths
per year from heart disease, 7,600 premature
deaths from lung cancer, and increased incidence
of sudden infant death syndrome and other
respiratory conditions in children.”©

Neuroscience also provides important insights into
why many adolescents experiment with vaping.
Scientists have found that physiological changes
in the brain during puberty predispose adolescents
to sensation-seeking activities and situations—
and among those common behaviors, vaping is
the most benign. In 2021, while some 4 percent
of high school students reported vaping daily over
the previous 30 days, 6 percent reported abusing
opioids, 10.5 percent reported binge drinking, and
nearly 16 percent reported using marijuana.” More
than 5 percent of high schoolers also used ecstasy
or cocaine over the preceding year, 14 percent
reported being victims of dating violence and, most
disturbing, 13 percent of female high school students
and nearly 7 percent of male high schoolers reported
having attempted suicide in the previous year.”?

Without long-term data on people who vape
regularly for many vyears, scientists cannot say
that using e-cigarettes poses no long-term risks.
But they can agree that the health risks of vaping
are a small fraction of the risks from smoking.
Public Health England, for example, estimated
that vaping carries about 5 percent of the risk of
smoking cigarettes, and other estimates range up
to no more than 15 percent.®

E-cigarettes also can provide benefits: There is
substantial scientific evidence that vaping can
help people cut down or stop smoking. Dr. Eric
Lindblom, former head of the Office of Policy for the
FDA's Center on Tobacco, has noted that “research
indicates that using e-cigarettes, either exclusively
or through dual use, can help smokers to quit
smoking, or even prompt some smokers not trying
to quit to reduce their smoking or stop.™



There is substantial scientific
evidence that vaping can

help people cut down or
stop smoking.

One review of 12 studies of people who vaped while
trying to reduce their smoking found that more
than 22 percent cut back their cigarette use by
50 to 80 percent after 12 weeks and nearly half of
them maintained those reductions after one year”
Similarly, a CDC survey of 27000 adults found
that 15 percent of e-cigarette users succeeded in
stopping smoking, compared to 3 percent who
used other noncigarette tobacco products.® And a
recent study of daily cigarette smokers not trying to
quit found that 28 percent of those who shifted to
daily vaping stopped smoking for 12 months, versus
6 percent of those who did not vape.”

Numerous studies also report
that e-cigarettes with flavors
such as mint, menthol, candy,
fruit, and chocolate are more
effective as smoking cessation
tools than tobacco flavored
vaping products.®

Similarly, researchers have found that dual users
of cigarettes and sweet-flavored vaping products
were more likely to smoke less or stop smoking
entirely than those vaping tobacco-flavored
products,” and that adults using sweet-flavored
e-cigarettes to stop smoking were 41 percent
more likely to succeed than those using tobacco-
flavored products.?®

Notably, the long-term downward trend in
smoking rates began to accelerate around 2010,
when e-cigarettes were introduced in the United

States. To begin to estimate the role that vaping
played in the unexpectedly fast decline in smoking
rates from 2011 to 2022—if any—we constructed an
econometric model to track the decline in smoking
rates from 2002 to 2010 and project that trend
forward to 2022. Based on the 1991 to 2010 trend,
we would expect the adult smoking rate to fall to
about 16.2 percent in 2022; yet the data show that
the rate fell to 11.3 percent.

Next, we tested five factors other than the rising use
of e-cigarettes that might explain the unexpected
progress from 20711 to 2022—cigarette tax and price
increases, the 2009 FDA ban on most flavored
cigarettes, increased access under the Affordable
Care Act (ACA) to programs to help people
stop smoking, the availability of other nicotine-
replacement products such as gums and patches,
and the CDC's Tips anti-smoking campaign.

We found that these factors cannot explain most
of the disparity between the long-term trend
and actual smoking rates from 2011 to 2022. For
example, average cigarette prices rose at faster
rates from 1991 to 2010 than from 2010 to 2022, so
while rising prices have reduced demand since at
least 1991, they could not have played a meaningful
role in accelerating the downward trend in smoking
rates since 2010. Similarly, nicotine gums, patches,
and lozenges were as widely available from 1986 to
2010 as from 2010 to 2022, and their sales declined
from 2017 to 2020. The FDA ban on flavored
cigarettes also had little if any effect on smoking
rates independent of e-cigarettes since flavored
vaping products remained available from 2010 to
2022. Studies of the effects of enhanced access to
smoking cessation programs through the ACA and
Medicaid expansion have produced mixed results,
and we will attribute a marginal change in smoking
rates to this factor, which makes our estimate of
the impact of vaping conservative. One new factor
clearly did affect smoking rates after 2010: The
Tips anti-smoking campaign which the CDC found
was responsible for an estimated 1 million smokers
giving up cigarettes.”

Apart from Tips and the ACA, there is no nationwide
factor other than the spread of vaping cited in the
literature and recognized for helping people stop
smoking that can explain the change in the long-
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term trend of smoking rates. It seems reasonable
to conclude, therefore, that the new availability of
vaping products and people shifting from smoking
to e-cigarettes or people choosing to vape who
otherwise would have been smokers are directly
associated with the intensified downward trend
in smoking rates from 2010 to 2022, from the
expected 16.2 percent to 11.3 percent. We built an
econometric model to take account of the impact
of the Tips campaign and the ACA, and we added
a 25 percent “X factor for unknown causes. The
analysis found that the use of e-cigarettes in this
period reduced the number of adult smokers by an
estimated 6.1 million people or an average of nearly
510,000 people per year from 2011 to 2022.

We further found that the additional reduction in
smoking rates associated with vaping has saved
thousands of lives and billions of dollars. Based on
the mortality rates for four major ilinesses linked to
smoking and the modest risks posed by e-cigarettes,
the shift from smoking to vaping by adults from 2010
to 2022 saved some 113,300 people from smoking-
related premature deaths from those diseases over
those years and by 2030 will have saved 334,200
people from such premature deaths.

Living longer also enabled those vaping former
smokers to continue to contribute to the economy,
and based on their age distribution, their shift
contributed $65.8 billion to GDP through additional
productivity from 2010 to 2022. The shift from
smoking to vaping also reduced the healthcare
costs and productivity losses associated with
smoking-related illnesses that force people to
take off work and seek treatment. Based on those
factors, and again taking account of the modest
risks from e-cigarettes, we found that the shift
among adults from smoking to vaping from 2010
to 2022 led to healthcare savings of $38.8 billion
over those years and averted productivity losses
totaling $71.2 billion. All told, smokers shifting to
vaping from 2010 to 2022 generated economic
benefits and savings that totaled $179.3 billion.

These benefits and savings could have been
greater but for the predominantly negative popular
image of vaping, particularly among groups with
relatively high smoking rates and relatively low use
of' e-cigarettes including adult Black Americans and

THE MAJOR BENEFITS AND MODEST RISKS OF VAPING PRODUCTS

..the new availability

of vaping products

and people shifting from
smoking to e-cigarettes...

are directly associated with
the intensified downward
trends in smoking rates
from 2070 to 2022.

people aged 45 and older. A 2020 study of media
coverage of e-cigarettes found that 70 percent of
articles emphasized the risks of vaping, especially
for young people, compared to 37 percent that
noted any benefits for smokers.??> This drumbeat
of negative stories had the expected effect: The
National Cancer Institute found that by 2020,
only about 11 percent of respondents to its surveys
believed that e-cigarettes were less harmful than
smoking compared to nearly 63 percent who
believed that vaping was more harmful or equally
harmful than smoking.?

The benefits derived from smokers shifting to vaping
also would have been greater but for the FDA's
reticence about the benefits of e-cigarettes. Based
on a review of FDA regulation and enforcement
and the testimony of former FDA senior officials, the
agency has regulated vaping much more strictly
and extensively than cigarettes. Congress first
authorized the FDA to regulate tobacco products
in 2009 and directed the agency to approve only
those products “appropriate for the protection
of the public health” Cigarettes clearly could
not meet that public health standard, but when
the FDA's initial regulations took effect in August
2016, they exempted cigarettes that were already
marketed at the time and any future cigarettes
with  “substantially equivalent” ingredients and
formulation. However, the FDA did not also exempt
e-cigarettes but rather held that manufacturers of
those on the market in August 2016 had to apply
for FDA approval by August 2020 (extended to
September 2020 due to the pandemic)—and then
denied such approval to nearly all of them. From



Based on recommendations from former FDA
officials and other tobacco experts, these reforms
should include,

Of the 1.2 million [vaping

product] applications
formally reviewed, FDA

granted marketing
authorization to a total of
23...products and devices.

2020 to 2023, producers of Electronic Nicotine
Delivery  Systems (ENDS)—mainly  e-cigarette
products and devices along with hookah
pens, e-cigars, and e-pipes—filed 26.5 million
applications, of which 6.7 million were accepted
for review and 1.2 million of those accepted were
formally filed. Of the 1.2 million applic X it does not
contain the toxic ingredients in cigarettes. Despite
the scientific evidence, the FDA has never granted
any such approvals. FDA regulations also require
the agency’s approval before an e-cigarette maker
can claim that its product can help people reduce
or stop smoking—approval granted routinely to
nicotine patches, nicotine gums, and nicotine
lozenges. Despite all available evidence, such
approvals were routinely denied until 2021, when
the FDA for the first and only time acknowledged
publicly the potential benefits of three new vaping
products as smoking cessation aids.?*

Based on the science, the FDA
should adopt a new agenda of
evidence-based reforms that
will discourage smoking more
aggressively and educate
smokers about the benefits of
switching to vaping.

Public education campaigns to provide
accurate information about the relative risks
of cigarettes and vaping and instruct smokers
about how to use e-cigarettes to reduce or
stop smoking.

Develop and disseminate targeted messages
on those relative risks and instructions for groups
with the highest smoking rates including Black
Americans and LGBTQ+ people.

New cigarette labeland marketing requirements
warning about the relative risks and new label
and marketing rules for e-cigarettes to promote
the benefits of switching.

Advertising rules that are less and burdensome
for vaping products than for cigarettes.

An  expedited process for e-cigarette
manufacturers to obtain  FDA premarket
product approval for new e-cigarettes.

An expedited approval process for e-cigarette
makers to advertise that their products entail
less risk than cigarettes and can be used to
help people reduce or stop smoking.

Cap nicotine levels for cigarettes at levels
that will not promote addiction and cap
the maximum emissions of the most toxic
substances in cigarettes.

Apply higher taxes and minimum prices for
cigarettes than for e-cigarettes so vaping
becomes more appealing economically to
smokers.

Allow marketing of flavored e-cigarettes while
continuing to bar non-tobacco flavors for
cigarettes and limit sales of cigarettes and
vaping products to adult-only retail stores.

CENTER FOR BLACK EQUITY



The Extent and Character

of E-Cigarette Use

E-cigarette Use by Adolescents

The use of e-cigarettes or vaping has been
controversial mainly because vaping has been
popular among young people.

However, the data show that
adolescent vaping has declined
substantially in recent years, and
Most young people who vape

use e-cigarettes on an irregular or
occasional basis without becoming
dependent on nicotine.

The Surgeon General found in 2016 that the share
of high school students who reported ever using
e-cigarettes jumped from 10.0 percent in 2012
to 377 percent by 2015, and CDC data showed

THE MAJOR BENEFITS AND MODEST RISKS OF VAPING PRODUCTS

that nearly 47 percent of high school students,
grades 9 to 12, reported in 2019 that they had tried
e-cigarettes at least once.?® However, such high
levels of experimentation fell to less than 29 percent
by 2021and 2022. (Table 1below.) Its use also varied
by demographic characteristics with young women
more likely to have vaped than young men, white
youth more likely than Hispanic or Black youth, and
lesbian, gay, and bisexual youth (L/G/B) more likely
than heterosexual young people.

CDC surveys also found that use of vaping products
by high school students in the preceding 30 days
declined by almost 50 percent from 2019 and
2018 to 2022: The share that vaped sometime in
the preceding month was 271 percent in 2018%
and 275 percent in 2019,28 and then fell to 19.6
percent in 2020,2 11.3 percent in 2021,*° and 14.3
percent in 202237 The data on current users also
showed patterns similar to those for young people
who ever tried vaping. From 2018 to 2022, larger
shares of white high schoolers used e-cigarettes
in the preceding month than Hispanic youth, and
larger shares of Hispanics adolescents had vaped
recently compared to Black youth. Lesbian, gay,



and bisexual adolescents also were much more
likely to have vaped than heterosexual youth. And
while time series data on transgender adolescents
are not available, a recent study also found that

transgender teens were two to three times more
likely to vape than cisgender teens, depending on
race and ethnicity.?

Table 1. E-Cigarette Use by High School Students, 2018 to 2022

Female
2022 28.9% 27.3% 30.5% 32.3%
2021 28.9% 27.7% 30.2% 33.8%
2019 46.9% 46.2% 47.7% 52.2%

Hispanic Straight
22.8% 27.6% - -
16.9% 25.0% 22.8% 35.4%
33.8% 44.9% = =

Current Use (At Least Once in the Preceding 30 Days)

2022 14.3% 12.8% 15.4% 16.9%
2021 11.3% 10.7% 11.9% 14.5%
2020 19.6% 20.4% 18.7% 23.2%
2019 27.5% 27.4% 27.6% 32.4%
2018 27.1% 29.1% 24.9% 32.4%

CDC data also show that most high school
students who vaped in the preceding 30 days used
e-cigarettes on an irregular basis:  Daily vapers
accounted for 27.5 percent of high school students
who vaped in the preceding 30 days in 2021%* and
301 percent in 2022.>* Since 1.3 percent and 14.1
percent of all high school students had vaped at all
over the preceding 30 days in those years, the data
show that 3.1 percent of all high school students
were daily vapers in 2021 and 4.2 percent in 2022,
Similarly, other CDC data show that 37.2 percent of
high school vapers in 2022 used e-cigarettes only
one-to-five days over the preceding 30 days and
another 16.8 percent vaped on six to 19 days over
the month.®

Such irregular use of e-cigarettes was also evident
in earlier years when high school vaping was more

Black Hispanic Straight

1M1.1% 12.2% 9.7% 16.0%
5.9% 7.6% 7.9% 14.2%
9.1% 18.9% 12.3% 20.2%
17.7% 23.2% - -

17.4% 21.7% = -

common. Among high schoolvapersin 2018, non-daily
users accounted for 70.2 percent of the 271 percent
who vaped in the preceding month.*® Another report
using 2019 data found that daily vapers accounted
for only 70 percent of the 275 percent of high school
students who used e-cigarettes in the previous
month, and overall current vapers used e-cigarettes
an average of 3.7 days over the preceding month.*

Accordingly, several studies of the irregular use of
e-cigarettes by adolescent vapers have concluded
that most young e-cigarette users are not nicotine
dependent. A2018 study of youth vaping found that
among those who used e-cigarettes on less than a
daily basis, 77.7 percent had no or low dependence
on nicotine*® A 2021 study also concluded that
after accounting for the association between
vaping and declining cigarette use, increase in
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nicotine vaping by high-school students was not
associated with an overall increase in nicotine
dependence® Another 2021 study found that
many adolescent vapers dependent on nicotine
were former or current smokers whose nicotine
dependence was established before they began
using e-cigarettes.*© And an analysis of CDC data
on high school students using e-cigarettes in 2017/,
2018, and 2019 concluded,

... the evidence does not
suggest it is addicting very large
numbers [of adolescents] and do
not provide support for claims
of a new epidemic of nicotine
addiction stemming from use

of e-cigarettes.«

The data also show that contrary to claims by some
analysts, non-tobacco flavorings for e-cigarettes
including mint, fruit, candy, and chocolate played
a modest role in decisions by adolescents to vape.
In the earlier years of vaping, the National Youth
Tobacco Survey (NYTS) found that nearly one-third
of high schoolers who had vaped in 2016 cited
such flavors as a reason, second to the influence
of friends or family.#? Since then, however, the
importance of flavors declined sharply. In the 2019
NYTS, the share of adolescents who tried vaping
and cited flavors as the attraction declined to 22.4
percent while 55.3 percent cited curiosity and 30.8
percent the influence of friends or family.* By 2021

and 2022, only 14.0 percent of adolescents who
had vaped cited flavorings as the chief reason
compared to 55.8 percent who pointed to friends
vaping, 474 percent who cited curiosity, 25.3
percent who said vaping relieved feelings of anxiety,
stress, or depression, and 20.6 percent who cited
a family member’s use** And among adolescents
who had vaped in the previous month in 2022, only
6.4 percent said they did so because of flavorings.*®

E-Cigarette Use Among Adults

Adults vape at substantially lower rates than
adolescents, a pattern common to most behaviors
that adolescents considertaboo orrisky. In2021,17.2
percent of adults reported having tried e-cigarettes
at some time compared to 289 percent of high
school students.*®  Moreover, from 2017 to 2022,
an average of 5.1 percent of adults reported having
vaped in the preceding month, ranging from 4.4
percent in 2017 to 5.9 percent in 2022.4 (Table 2
below.) Over the same five-year period, an average
of 20.0 percent of adolescents reported vaping in
the preceding month, four times the rate of adults
and ranging from 275 percent in 2018 to 1.3
percent in 2021. As we will see, this disparity is partly
explained by adult smokers shifting to e-cigarettes:
Among adults who vaped in 2021, 40.3 percent
were former cigarette smokers,*® and 131 percent
of adult smokers in 2020 used e-cigarettes to quit
smoking.*® Notably, young adults who recently
aged out of adolescence—those 18 to 24 years
old—accounted for much of the decline in adult
smokers from 2020 to 2021.5°

Table 2. Current E-Cigarette use Among Adults, 2017-2022'

Female Black Hispanic Straight L/G/B
2017 4.4% 3.6% 5.5% 5.7% 3.2% 2.5% 4.4% 6.6% 1.5%
2018 5.5% 4.7% 7.4% 7.0% 3.7% 4.3% 5.8% 9.0% 2.1%
2020 5.1% 4.7% 6.6% 9.7% 3.7% 3.5% 5.2% 8.3% 2.2%
2021 4.5% 4.0% 5.1% 5.2% 2.4% 3.3% 4.1% 13.2% NA
2022 5.9% 5.1% 6.7% 6.7% 4.4% 4.0% NA NA =
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Patterns of e-cigarette use by adolescents and
adults also differ by gender: Male adults are more
likely to vape than female adults while adolescent
women were more likely to vape than adolescent
men. But their patterns are the same in other
respects: For both age groups, whites are more likely
to vape than Hispanics, Hispanics are more likely to
vape than Blacks, and gay, lesbian, and bisexual
people are more likely to vape than heterosexuals.

Smoking and Vaping by Adults and
Adolescents

By contrast, adults are more likely to smoke than
vape while adolescents are more likely to vape
than smoke. In 2022, 11.3 percent of adults smoked
cigarettes in the preceding 30 days compared to
5.8 percent who vaped.

Table 3. Current Cigarette Use by Adults, by Gender, Race/Ethnicity, and Age, 202252

Current

Population

Daily

Some Days Former

Female 131,108,202 9.8%

Male 124,236,500 12.9%

7.7%

9.6%

Race/Ethnicity

Non-Hispanic

O,
o 30,339,270  13.5%
Non-Hispanic .o 105206  12.4%
White
Hispanic 43,985,221 7.7%

9.5%

10.0%

4.8%

2.1% 17.9% 69.5%
3.2% 25.8% 58.6%
4.0% 13.3% 67.8%
2.4% 26.7% 58.7%
2.9% 13.6% 75.7%

18-24 29,348,311 4.7%
25-44 87,057,536 12.1%
45-64 82,047,389 14.7%

65+ 56,918,726 8.4%

2.8%

8.9%

11.6%

6.9%

1.9% 4.7% 87.8%
3.3% 18.0% 66.8%
3.1% 23.0% 59.9%
1.4% 34.5% 54.4%
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Table 4. Current E-Cigarette Use by Adults, by Gender, Race/Ethnicity, and Age, 20225

Population Current Daily Some Days Former
Gender
Female 131,108,202 5.1% 2.6% 2.5% 1.1% 81.1%
Male 124,236,500 6.7% 3.7% 3.0% 15.5% 75.2%
Race/Ethnicity
Non-Hispanic
30,339,270 4.4% 1.8% 2.6% 10.6% 79.7%
Black
Non-Hispanic
. 158,495,296 6.7% 3.8% 2.9% 14.6% 76.6%
White
Hispanic 43,985,221 4.0% 1.8% 2.2% 11.2% 82.0%

18-24 29,348,311 14.9%

25-44 87,057,536 8.8%

45-64 82,047,389 3.0%
65+ 56,918,726 1.0%

The data also show thatin 2022, 8.6 percent of adults
or 22.0 million Americans reported smoking daily in
the preceding month versus 3.1 percent or 8.0 million
adults who had vaped daily. The data also suggest
that vaping is much less addictive than smoking: Of
nearly 289 million adults who smoked in 2022, 22.0
million or 76.5 percent did so daily—while of the 15
million adults who had vaped some time in 2022,
53.6 percent did so daily. Further, adult women were
more likely than adult men to have never smoked or
vaped since adult men were more likely to smoke
cigarettes, vape, and be former smokers or vapers
than adult women. Also, Black adults were more
likely to smoke than white adults, but white adults
were more likely to smoke daily than Black adults,
and Hispanics were least likely to smoke or smoke
daily. And with respect to age, adults ages 25 to 44
and 45 to 64 were more likely to smoke than those
18 to 24 or 65 and older, while e-cigarette use by
adults declined steadily with age.
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8.1% 6.8% 20.4% 62.2%
4.7% 4.1% 19.4% 68.7%
1.6% 1.4% 10.6% 84.1%
0.5% 0.5% 4.0% 92.5%

Comparing smoking and vaping rates for adults
and high school students in 2021, 1.5 percent of
adults or 291 million people smoked cigarettes in
the preceding 30 days compared to 4.5 percent
or 1.4 million adults who had used e-cigarettes.
(Table 5 below.) By contrast, among adolescents,
only 320,000 high school students (19 percent)
reported smoking cigarettes in the preceding
month compared to 1.72 million (1.3 percent) who
reported vaping. As a result, adults were about six
times more likely to smoke than adolescents, and
adolescents were 2.5 times more likely to vape
than adults. These data suggest, therefore, that
a substantial number of adolescents substitute
vaping for smoking, an encouraging development
since the CDC reports that nearly 90 percent of
adult daily cigarette smokers started smoking
before age 1854



Table 5. Current Use of Cigarettes and E-Cigarettes, Adults and High School Students,
By Gender, Race/Ethnicity, and Sexual Orientation, 2021 (millions)

All Female Male White Black  Hispanic Straight L/G/B
29.1 13.2 16.1 247 4.0 3.7 27.2 1.7
Cigarettes
11.5% 10.1% 13.1% 12.9% 1.7% 7.7% 11.4% 15.3%
1.4 5.1 6.4 10.0 0.83 1.6 9.8 1.4
E-Cigs
4.5% 4.0% 5.1% 5.2% 2.4% 3.3% 4.1% 13.2%
High School Students
0.32 0.15 0.17 017 NA 0.08 NA NA
Cigarettes
1.9% 1.8% 2.0% 2.2% NA 1.6% NA NA
1.9 1.0 0.9 11 0.15 0.37 11 0.31
E-Cigs
1.3% 11.9% 10.7% 14.5% 5.9% 7.6% 7.9% 14.2%
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Why Adolescents

The debate around e-cigarettes does not explain why vaping became relatively
common among adolescents over the past decade, whether because young
people substitute e-cigarettes for smoking or young people who would never
have smoked cigarettes started to vape. Advocates of measures to drastically
restrict vaping often cite its disproportionate use by adolescents while stressing
the alleged risks that vaping poses for adolescents.

As we will see, such advocates
misconstrue those risks by
overstating the health harms
associated with vaping,
exaggerate the likelihood of
adolescents switching from
vaping to smoking, ignore the
substantial recent decline in
adolescent vaping, and conflate
the numbers of adolescents who
use e-cigarettes irregularly with
those who vape daily.

|
Recent neuroscientific research can help explain

why vaping has been relatively common among
adolescents, namely that the development of

THE MAJOR BENEFITS AND MODEST RISKS OF VAPING PRODUCTS

certain aspects of the brain during puberty results
in adolescents attracted to activities and behaviors
with uncertain outcomes,® especially those they
can undertake with their peers. To the frustration
of parents everywhere, these neurological
developments make many adolescents prone
to a wide range of activities perceived as risky.
The sobering result is that millions of high school
students experiment with substances and behaviors
that, unlike vaping, can cause of death and injury,
including drug and alcohol use and situations that
lead to violence.

This suggests that the high
incidence of risky adolescent behaviors is natural
and unavoidable as it is based substantially on
biological changes in dopaminergic brain activity
during puberty that for several years enhance
the appeal of sensation-seeking acts.>® In
layman’s terms, biological changes temporarily
enhance the adolescent brain’s responsiveness
to stimuli that produce the pleasure-generating
chemical dopamine, and risky behaviors generate
those stimuli. In addition, vaping and smoking
enhance these effects because nicotine acts as

neuroscience



a neurotransmitter that stimulates dopamine
release.” These effects can be further enhanced by
an increase in gonadal steroids during puberty that
promotes social bonding, so young people also
become more likely to commit risky acts with their
peers.”® For example, adolescents are more likely
than adults to drive intoxicated with peers present
and to commit crimes in groups.®®

These neurological developments can overwhelm
adolescents’ reason and knowledge. Most young
people are exposed to drug, alcohol, sex, and
driver education in school; and studies have found
that while they often recognize the risks involved
in drug use, excessive drinking, unsafe sex, and
reckless driving, that recognition has little effect
on their behavior®® Perhaps more adolescents
would engage in dangerous activities without
such education. Nevertheless, a leading expert
in this field has concluded that “heightened risk-
taking during adolescence is likely to be normative,
biologically driven, and, to some extent, inevitable™®
Such risky activities also can have positive effects:
Psychologists have noted that adolescents learn
much about the world and their own capacities
by exploring uncertain situations, especially ones
with rewards, and since risky behavior produces

chemical rewards, their willingness to take risks is
“‘an Important and adaptive quality.”®?

In the context of the risky behaviors that impel many
adolescents, vaping is perhaps the most benign,
especially since the associated risk exists mainly
in their minds and promoted by nicotine’s effects
on dopamine release. It is undeniable that the
other common types of risky adolescent behavior
carry much more serious consequences. The CDC
surveys high school students on such behaviors
every two years as a supplement to its Mortality
and Morbidity Reports. The most recent report
based on the 2021 survey found the substantial use
of e-cigarettes on an occasional basis and that 5.0
percent of high school students reported vaping
daily over the preceding 30 days—compared to
10.5 percent who reported binge drinking, 15.8
percent who reported using marijuana, and 22.7
percent who reported drinking alcohol®  (Table
4 below.) Fewer adolescents also vaped daily
during the preceding month than the numbers of
young people who reported abusing opioids or
being victims of dating violence or bullying over
the preceding year. And more male adolescents
reported carrying firearms in the previous year than
vaped daily in the preceding month.

In the context of risky behaviors that impel many
adolescents, vaping is perhaps the most benign....
It is undeniable that the other common types of

risky adolescent behavior carry much more
serious conseguences.




Table 4. Risky Behavior and Activities by High School Students in the Preceding 30 Days, 202154

Male Female White Black Hispanic  Straight L/G/B
Vaping
(30 days) 18.0% 14.9% 21.4% 21.3% 14.0% 17.8% 16.4% 14.8%
Daily Vaping
(30 days) 5.0% 4.5% 5.6% 6.5% 31% 3.4% 4.4% 5.0%
Opioid Abuse
(30 days) 6.0% 4.0% 8.0% 4.6% 8.6% 8.3% 4.3% 1M.7%
Marijuana
(30 days) 15.8% 13.6% 17.8% 14.8% 21.0% 16.7% 14.0% 25.6%
Alcohol
(30 days) 22.7% 18.8% 26.8% 25.9% 13.2% 22.9% 21.6% 29.3%
Binge Drinking
(30 days) 10.5% 9.0% 12.2% 13.3% 41% 10.1% 10.3% 13.6%
Dating Violence
(12 months) 13.6% 8.2% 19.0% 14.9% 9.7% 13.2% 10.0% 17.0%

Victim of Violence
(12 months) 9.7% 4.0% 15.3% 10.7% 5.3% 10.0% 6.6% 12.0%

Victim of Bullying
(12 months) 22.0% 17.7% 26.2% 26.3% 13.4% 17.9% 17.9% 35.2%

Carried a Gun

(12 months) 3.5% 5.0% 1.8% 3.0% 5.1% 5.1% 3.3% 2.9%
As with vaping and smoking, there also are to abuse opioids, use marijuana, or carry firearms
significant disparities in adolescents’ risky behaviors than their Black or Hispanic counterparts.

based on their gender, race or ethnicity, and
sexual orientation. All types of risky adolescent
behaviors except carrying firearms attracted
larger shares of female high school students than
male high schoolers and lager shares of gay or
bisexual young people than heterosexual young
people. The CDC data also showed that Black high
school students were less likely than their white or
Hispanic counterparts to drink alcohol, binge drink,
or become victims of violence or bullying, as well
as vaping; while white adolescents were less likely

The CDC 2021 survey also examined very risky
adolescent behaviors over longer periods. (Table
5 below). For example, 12.2 percent of high school
students reported abusing opioids at some time in
the past. Most disturbing, 13.3 percent of adolescent
girls and 6.6 percent of adolescent boys reported
having attempted suicide, including 17.8 percent of
young Black high schoolers, 1.2 percent of young
Black high schoolers, 15.2 percent of gay, lesbian, or
bisexual female high school students (G/L/Bi), and
19.6 percent of male gay, lesbian, or bisexual students.
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Table 5. Longer-Term Risky Behavior or Use of Risky Substances by High School Students, 20215

Male Female

Opioid Abuse 12.2% 9.5% 14.8%
(Ever)
Alcohol (Ever) 47.4% 42.0% 53.2%
Marijuana (Ever) 27.8% 24.8%  30.9%
Ecstasy/Cocaine 5.4% 5.5% 4.9%
(Last Year)
Vaping (Ever) 36.2% 32.1% 40.9%
Unprotected Sex 13.4% 11.3% 15.2%
(3 months)
Suicide Attempt _ 13.3%
(female)
Suicide Attempt 6.6% -
(male)
Suicide Attempt

= - 3.9%
/Med Treat (f) °
Suicide Attempt _ 1.7% -
/Med Treat (m)

While vaping is not linked to deaths or injuries
among adolescents, other behaviors and activities
can entail very serious consequences. Almost 23
percent of adolescents reported using alcohol in the
preceding 30 days, including 10.5 percent who binge
drank, that resulted in some cases in automobile
crashes. Using National Highway Troffic Safety
Administration (NHTSA) data on traffic deaths and
injuries of young people ages 15 to 24 and the share
of those accidents related to alcohol, we estimate
that 2,209 young adults of those ages died and
128,472 were injured in 2021in automobile accidents
where a young driver was alcohol impaired.®® In
contrast to vaping, speeding and distracted driving
by young people also involve significant risks of
death or injury—for example, based on NHTSA data,
an estimated 2,031 young adults died and 118,174
were injured in traffic crashes involving young adults
driving at excessive speeds.®’

White Black Hispanic  Straight L/G/B
1.2% 13.6% 13.8% 9.4% 21.5%
50.0% 39.4% 50.4% 45.8% 58.0%
26.2% 33.3% 31.2% 25.8% 41.2%
5.3% 4.6% 5.6% 3.9% 10.4%
36.7% 33.6% 40.4% 34.7% 34.4%
9.5% 21.4% 19.0% 11.8% -
12.4% 17.8% 13.8% 8.1% 15.2%
5.5% 1.2% 6.5% 5.0% 19.6%
3.5% 5.5% 4.7% 2.1% 3.0%
1.2% 3.3% 2.0% 0.9% 7.4%

Similarly, 12.2 percent of adolescents reported
having abused opioids, and such abuse cost the
lives of 1156 adolescents in 20208 Some 13.6
percent of adolescents report being victims of
dating violence in the preceding year, and one-
third to one-half of those incidents produced
injuries.®® Finally, half of all sexually transmitted
diseases affect young adults ages 15 to 24, and
13.4 percent of high school students reported
having unprotected sex over the preceding three
months.”® Based on CDC data on the incidence of
STDs, this suggests that unprotected sex by young
people in 2021 resulted in 88,357 adolescent
cases of syphilis, 833,208 adolescent cases of
chlamydia, and 355,076 adolescent cases of
gonorrhea,”” as well as 1,248 HIV infections of
young people ages 15 to 19.72
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The Effects of E-Cigarette

Use on Peo

le’s Health

While vaping is not associated with the serious consequences of other common
adolescent or adult behaviors, many researchers have investigated potential
health risks related to vaping, often as compared to those from cigarette smoking.
Since e-cigarette use is a relatively recent phenomenon, the long-term health
effects have been difficult to evaluate—apart from the absence of the hundreds

of toxic substances released by smoking.

Based on hundreds of peer-
reviewed scientific studies of the
physiological effects of vaping,
however, there is little evidence
that e-cigarette use poses any
substantial health risks on its
own and as compared to
cigarette smoking.

Vaping inevitably has physiological effects, as does
virtually anything that people inhale or ingest.
Whether those physiological effects are notable
remains unsettled. For example, some studies
report changes in blood pressure and/or heart
rates from vaping, while others have found no
such effects.”” Similarly, some research suggests
that vaping may affect lung functions again
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other studies also have found no such effects. For
instance, some researchers report that vaping
can affect mechanisms associated with asthma
and bronchitis while others found that smokers
with asthma or chronic obstructive lung disease
improved after switching to e-cigarettes.” And
while there is substantial evidence that vaping
can be associated with mild to moderate mouth
or throat irritation, none of them has reported
related effects on those organs.”> More generally,
no study has established that any short-term
physiological changes in people’s lungs associated
with vaping pose serious risks—including smokers’
lung cancers, since it is well established that
e-cigarettes contain “negligible concentrations of
the carcinogens in cigarettes.””®

More generally, no scientific study has established
that the physiological effects associated with vaping
lead to any serious, adverse health conditions. This
conclusion is supported by a recent metareview
of 400 studies on vaping and health, including
broad reviews by eight national health authorities.”
This broad review did find “moderate evidence”
that vaping can cause headache, cough, throat



irritation, dizziness, and nausea but “limited or
insufficient evidence” that nicotine vaping reduces
lung function or other respiratory measures and
“insufficient evidence” that nicotine e-cigarettes
have any adverse effects on endocrine, olfactory,
ocular, allergic, and hematological conditions,
reproduction, wound healing, development in
children and adolescents, and mental health.
Overall, the study’s “key finding” was,

... the general paucity of evidence
for the effects of nicotine and
non-nicotine e-cigarettes on
many major clinical outcomes,
including cancer, cardiovascular,
metabolic, mental health,
developmental, reproductive,
and neurological outcomes
(other than seizures).”’®

Some of the widespread popular anxieties about
the health effects of vaping are likely connected
to the 2020 outbreak of a condition designated
as EVALI or “E-cigarette or vaping product use
associated lung injury.” Over a short period in 2020,
EVALI resulted in 68 deaths and the hospitalization
of 2,800 people, raising serious new alarms about
the health risks of vaping.” In the end, those
concerns were misplaced as the CDC and other
researchers established that EVALI was unrelated
to commercial vaping products: The EVALI toxicant
was identified as vitamin E acetate, a synthetic form

of vitamin E introduced into black market cannabis
vaping cartridges and not present in commercial
vaping products.®°

Some of the health concerns also equate vaping
and cigarette smoking based on their common use
of nicotine. As one research group noted, “the use
of nicotine-containing electronic- or e-cigarettes
divided the tobacco control community along a
spectrum from fervent opponents to enthusiastic
supporters.® Nicotine has well-established
physiological effects: It is easily absorbed by the
mucus membrane, skin, gastrointestinal tract and
respiratory airways and acts as a neurotransmitter
stimulating therelease ofdopaminethat contributes
to feelings of pleasure and satisfaction.  This
effect can make both smoking and vaping habit-
forming.8? While the nicotine content varies among
cigarette brands, an average cigarette contains 10
to 12 mg of nicotine, and a typical smoker inhales
11to 1.8 mg of nicotine per cigarette or 22 to 36 mg
from a standard package of 20 cigarettes® An
early study of the nicotine in e-cigarettes estimated
that 20 puffs delivered nicotine comparable to
smoking a cigarette,®s and a later study of 30
types of e-cigarettes found that it takes about
30 puffs on an e-cigarette to deliver the nicotine
absorbed from smoking a typical cigarette.® In
short, absorbing nicotine comparable to smoking a
cigarette requires repeated, concentrated vaping.

At this time, the science regarding whether the
physiological effects of absorbing nicotine in
normal concentrations pose distinct health risks
remains unsettled. However, the disparity between
the overall health risks of smoking and vaping is

..the disparity between the overall health

risks of smoking and vaping is enormous.
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enormous. To begin, the carcinogenic aspects of
cigarettes are unrelated to nicotine ®¢ E-cigarettes
contain a limited number of other ingredients,
principally glycerol and propylene glycol, common
additives in foods and recognized by the FDA as
nonharmful, along with tobacco nitrosamines and
flavorings that also have not been linked to illnesses.
In contrast, the American Lung Association reports
that the average unlit cigarette contains up to
600 different substances.?” And while e-cigarettes
do not entail combustion, the CDC reports that a
burning cigarette produces some 7,000 chemicals
including acetone, ammonia, butane, carbon
monoxide, formaldehyde, lead, and tar, and 69 of
those chemicals are linked to cancers.®®

While the scientific evidence does not connect
e-cigarettes with any serious medical condition
or deaths, the CDC estimates that cigarette
smoking causes the premature demise of more
than 480,000 Americans annually.®? Compared
to nonsmokers, smoking also increases the risks
of coronary disease and stroke by two-to-four
times and the risk of lung cancer by 25 times—
while vaping has no such effects. The CDC and
private researchers also have found no health
consequences related to secondhand exposure
to vaping,®® with one analysis calling it less
dangerous than exposure to candles.” Again,
by contrast, the CDC estimates that exposure to
secondhand cigarette smoke is linked to 34,000
annual premature deaths from heart disease,
7,600 premature deaths from lung cancer, and
increased incidence of sudden infant death
syndrome and a range of other respiratory
conditions in children.®?

While the differences in health effects are vast
between smoking and vaping, scientists cannot
say with confidence that using e-cigarettes poses
no risks over the long term. Public Health England
has estimated that e-cigarette use carries about 5
percent of the risk of smoking cigarettes,®® and other
estimates range up to 15 percent.®* Those relative
risks are consequential, since vaping products can
be alternatives to cigarettes. The Royal Society for
Public Health in Britain evaluated the ingredients
and products from vaping and smoking, including
their coommon ingredient nicotine, and concluded,®
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... nicotine use itself can be
usefully compared to caffeine
consumption: dependence-
producing but not a significant
cause of disease. The substitution
of far less harmful and less
addictive alternatives can be
ranked as among the really
simple but really dramatic
breakthroughs in public health
history; comparable to things
like vaccinations, citrus to
prevent scurvy, sanitary food
manufacturing ...

Similarly, taking account of both the common use
of nicotine and disparate health effects related
to vaping and smoking, Dr. Eric Lindblom, former
head of the Office of Policy for the FDA Center on
Tobacco Products, concluded,

“... public health gains are
secured each time a smoker
who would not otherwise quit
all smoking switches entirely

to using e-cigarettes instead.
Moreover, available data shows
that switches from smoking to
exclusive e-cigarette use are
possible and already occurring,
at least to some extent.”®



Public Misconceptions About

the Risks of E-Cigarettes

Despite the evidence that the health risks associated with vaping are modest,
many Americans remain convinced that e-cigarettes pose risks comparable to
cigarettes or nearly so. If these misperceptions merely discourage nonsmokers
from vaping, they have relatively benign effects. But these distortions damage
public health when they discourage smokers from switching to e-cigarettes or
convince vapers that smoking cigarettes will not increase their health risks.

The prevalence of these misconceptions reflects
the media’s treatment of vaping, which has been
predominantly negative. One study of news coverage
of e-cigarettes found that from 2015 to 2018, 70
percent of articles emphasized the risks of vaping,
especially foryoung people, compared to 37.3 percent
that noted the potential benefits for smokers.?”

Similarly, a 2022 study reported
that much of the media coverage
of vaping emphasized claims that
e-cigarette use leads to smoking
or nicotine addiction and that

the nicotine in e-cigarettes harms
brain development in young
people.?® All of these claims

are unsupported.

With more than two-thirds of adolescent vapers
using e-cigarettes on an occasional rather than
daily basis,”® researchers have found that most
young e-cigarette users do not become nicotine
dependent®® There also is no credible evidence
that vaping affects the developing brains of young
people™ And as we will see, early claims of a so-
called “gateway” effect in which vaping leads
to smoking have been widely refuted!®? Rather,
studies suggest an opposite dynamic in which
vaping diverts more adolescents from smoking
cigarettes than encourages them to smoke %

The media’s negative drumbeat about e-cigarettes
has shaped the publics broadly negative
perceptions of e-cigarettes. One analysis found
that public exposure to negative news stories
about vaping increased from 18.0 percent in 2017
to 646 percent in early 2020; and while some
of that increase was related to coverage of the
EVALI outbreak in early 2020, the preponderance
of negative new coverage changed little after
scientists established that EVALI was not linked to
commercial e-cigarettes. As a result, a 2022 study
from the American Cancer Institute found that 28.3
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..early claims of a so-called
‘gateway’ effect in which

vaping leads to smoking
have been widely refuted.

percent of Americans believed that e-cigarettes
were more harmful than cigarettes, compared to
1.4 percent who saw e-cigarettes as less harmful %4
Similarly, a survey by the National Cancer Institute
found that from 2015 to 2020, the share of
respondents who recognized that e-cigarettes were
less harmful than cigarettes fell from 25.9 percent to
1.2 percent, compared to 27.7 percent in 2020 who
believed that e-cigarettes were more harmful and
34.5 percent in 2020 who believed they were equally
harmful’® In a follow-up survey in 2022, the Institute
found that the share of Americans who believed that
vaping was less harmful than cigarette smoking had
fallen to 101 percent compared to 32.0 percent who
saw the two alternatives as equally harmful’®® On
an encouraging note, the share who saw vaping as
more dangerous than smoking in 2022 declined to
18.4 percent, while undecideds rose to 39.5 percent

It is also notable that negative coverage of vaping
is less prominent in Great Britain where the National
Health Service runs public education campaigns
endorsing e-cigarettes as a tool to help people
stop smoking: In 2020, negative stories accounted
for 34.3 percent of English coverage or barely half
the US. percentage.™ Accordingly, about half of the
British public in 2022 recognized that vaping is less
harmful than smoking.'%®

The misconceptions among Americans about vaping
have serious consequences. Two studies found that
about half of adult American smokers say that they
would be interested in tobacco products that are
less harmful than cigarettes, without recognizing
that such product are easily available!®® The result,
as the authors of a third such study noted, is that,

“... most adults, including most
smokers, incorrectly consider
use of e-cigarettes to be as
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dangerous as or more dangerous
than cigarette smoking ... fewer
people who smoke will attempt
quitting smoking with e-cigarettes
than would occur were the
public (especially smokers)

more knowledgeable about the
health risks of e-cigarettes and
nicotine ... Inadvertently, the
nation’s overwhelming focus

on e-cigarettes’ risks for
adolescents may be harming

the public’s health ™

The FDA could promote public health, as Congress
has directed, by countering these misconceptions.
Dr. Brian King, director of its FDA Center for Tobacco
Products, has acknowledged being “fully aware of
the misperceptions that are out there and aren't
consistent with the known science ... [and] that
e-cigarettes—as a general class—have markedly
less risk than a combustible cigarette product.”™ Yet,
FDA public education campaigns never mention
it Instead, the FDA requires that packaging and
advertising for e-cigarettes—but not for cigarettes—
include the warning, This product contains nicotine
which is a highly addictive substance. According to
recent research, this disparity,

... may inadvertently signal

to people who smoke that
e-cigarettes are more addictive
than cigarettes, given that
cigarettes are not required to have
warning labels about addictiveness
... [people] shown warnings that
emphasize addictiveness report
being less willing to try e-cigarettes
to help them quit smoking.™



The Links between Vaping

and Quitting Smokin

Starting to Smoke

E-Cigarettes and Smoking Reductions
or Cessation

While some early studies were skeptical of
e-cigarettes usefulness to help reduce or
stop smoking,™ other early studies and the
preponderance of recent research supports their
utility. For example, a 2015 review of 12 studies
of people who vaped while trying to reduce their
smoking found that an average of 22.3 percent
cut their smoking by 50 to 80 percent after
12 weeks and 10.3 percent maintained those
reductions after 52 weeks™ Similarly, a 2014
European study of people using vaping to quit
cigarettes found that 34 percent had stopped
smoking after two months and 44 percent had
stopped or reduced their smoking by an average
of 60 percent after eight months.™ And as early
as 2015, Dr. Lindblom concluded,"

“... research indicates that using
e-cigarettes, either exclusively or
through dual use, can help smokers
to quit smoking, or even prompt

some smokers not trying to quit to
reduce their smoking or stop. There
is also some evidence that smokers
who successfully use e-cigarettes
to help them quit smoking are likely
subsequently to stop using the

e-cigarettes as well”

Subsequent studies have further established
the effectiveness of e-cigarettes for smoking
cessation, including as compared to other cessation
tools recognized by the FDA. One study found
that e-cigarettes were as effective as nicotine
patches,™ and a British study found that 18 percent
of smokers using e-cigarettes stopped smoking at
one year compared to 99 percent of the smokers
who used nicotine replacement therapy.™ Similarly,
a 2020 CDC survey of 27000 adults found that 151
percent of e-cigarette users succeeded in stopping
smoking compared to 3.3 percent of smokers using
other tobacco products and 6.6 percent using no
non-cigarette tobacco products.?® In this , another
2021 study found that e-cigarette use increased
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the effectiveness of nicotine patches and other
approved cessation aids.”!

Further, a 2021 study of daily cigarette smokers who
were not trying to quit found that 28 percent of
those who shifted to daily vaping stopped smoking
for 12 months versus 5.8 percent of those who did
not vape” And the largest US. clinical trial of
e-cigarettes found recently that even the unguided
use of e-cigarettes led to less smoking by individuals
who expressed no intention of quitting smoking.”®
The lead investigator, Dr. Matthew Carpenter,
noted, “No matter how we looked at it, those who
got the e-cigarette product demonstrated greater
abstinence and reduced harm as compared to
those who didn't get it

A series of studies have also found
that non-tobacco flavored vaping
products such as mint, menthol,
candy, fruit, and chocolate flavored
e-cigarettes are more effective

as smoking cessation tools than
tobacco flavored e-cigarettes.

One analysis based on a large national sample
found that among adults who used vaping to quit
smoking, those using mint or menthol flavored
e-cigarettes were more likely to succeed than those
using tobacco flavored e-cigarettes.” That findings
is also supported by two other subsequent studies.?
Researchers have further found that frequent vapers
were more likely to stop smoking than those who
vaped less regularly and that those vapers using
flavored e-cigarettes were more likely to stop
than those using tobacco-flavored products.”” Yet
another study found that dual users of cigarettes
and sweet-flavored vaping products were more
likely to smoke less or stop smoking than those
using tobacco-flavored vaping products.?®  Finally,
a recent analysis reported that among adults using
vaping products to quit smoking, those using sweet-
flavored e-cigarettes were 41 percent more likely
to succeed than those using tobacco-flavored
e-cigarettes (13.8 percent versus 9.6 percent).”®
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The Purported “Gateway Effect”

Despite clear evidence that vaping can help many
smokers stop or reduce their cigarette use, critics
continue to claim that vaping is a “gateway” to
cigarette smoking. This contention is based on
a review of nine early cohort studies that found
correlations between adolescents who vaped and
those who started smoking®° Since the study’s
release, however, researchers have thoroughly
critiquedits methodology, including two studies that
found that the apparent correlation was explained
by other variables that make some adolescents
particularly susceptible to starting to smoke™" A
third analysis of the original study further found
that taking account of the adolescents” marijuana
and alcohol use eliminated a link between vaping
and subsequent smoking.*?

Researchers have refuted the basic proposition of
a net gateway effect. Three recent studies found
that e-cigarettes divert more adolescents from
smoking than encourage them to smoke,® and
other researchers reported that less than one
percent of high school students who started with
vaping became established smokers®* Regarding
flavorings, a recent study also refuted claims
that youths who vaped non-tobacco flavored
e-cigarettes were likely to start smoking®>  All
told, the most recent review of the evidence of a
gateway effect concluded,

“Evidence from trends in smoking
prevalence over a period where
vaping increased, though limited
by the difficulty of accounting for
other factors ... suggest no material
adverse effect due to vaping.
Indeed, most publications suggest
some benefit of e-cigarette
introduction in the US and UK.
The evidence strongly suggests
that introducing e-cigarettes

has benefited public health and
reduced smoking prevalence.”



Next, we used counterfactual modeling to estimate how many Americans adults

have stopped smoking since e-cigarettes became widely available.

First, we

tracked the trend line of smoking rates for adults, youth, and certain subgroups
from 1991 to 2010, the first year that e-cigarettes were widely marketed in the
United States.®™ We extended that trend to forecast the expected smoking rates
from 2011 to 2022 and compared the results to actual smoking rates for those
years. The results provide a baseline to examine the impact of e-cigarettes and

other factors on smoking rates.

Tracking adult smoking rates since 1991 and vaping
rates since 2010 showed, first, that cigarette smoking
declined substantially over the whole period and
that the decline accelerated after 2010 as the use
of e-cigarettes increased. (See Figure 1below.)

Figure 1: Rates of Cigarette and E-Cigarette
use by American Adults, 1991-2022'5®
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Next, we next established that the apparent
correlation is statistically significant: Smoking rates
declined more sharply as e-cigarette use increased.
(See Figure 2 below.) To be sure, this correlation did

not establish causality or account for other factors
that could have caused smoking to decline at a
faster rate since 2010.

Figure 2: Correlation Between Rates of
Cigarette and E-Cigarette Use by American
Adults, 1991-2022
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The next step to assess the impact of e-cigarettes
on smoking rates involved determining the precise
breckpoints when the trend in declining smoking
rates shifted downward, so we could better define
the forecast periods for the impact of e-cigarettes.
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In an advance over previous analyses, we applied
an algorithm that can identify multiple structural
breaks points in smoking rates and determined
that the best fitting model incorporated structural
breaks in 1997, 2002, 2010, 2014, and 2018.*° Since
e-cigarettes were introduced in 2010, we used the
linear trend from the 2002 breakpoint to 2010
for the baseline of our forecast. On this basis, we
estimated that the smoking rate in 2022 based on
that trend line would be 16.21 percent, compared to
the actual rate of 11.27 percent in that year. On this
basis, we established that new factors including
e-cigarettes had shifted the trend line downward
from 2010 to 2022 and so reduced the number
of adult American smokers by an additional 12.6
million people over the 2010-2022 period.

To assess potential other factors and better isolate
the impact of e-cigarettes on adult smoking rates,
we next analyzed the four policy initiatives or
changes that occurred in the period from 2010 to
2022. First, we considered the impact of cigarette
price increases including the increase in the
federal excise tax on cigarettes in 2009. It is well
documented that higher prices reduce smoking
rates,*© particularly among young adults To
affect the acceleration in the downward trend
in smoking rates after 2010, the price increases
after 2010 should exceed those from earlier years.
We analyzed data on the average national retail
price for a pack of cigarettes™? and calculated the
average annual price increase. Figure 3, below,
shows the average price increase per year was
greater from 2000 to 2008 than post-2009.

This result strongly suggests that changes in
cigarette prices did not contribute to the change
in the trend of smoking rates from 2010 onward—in
fact, they may have had the opposite effect. This
conclusion is consistent with studies of the 2009
excise tax, which generally found that it did not
have a statistically significant effect on the rate
of smoking quits among adults, although it did
appear to affect adolescents.*3

Next, we considered other policy changes since
2010 that could have affected smoking rates,
starting with the CDC “Tips” anti-smoking campaign
launched in 2012. Tips used testimony from former
smokers to publicize and dramatize the serious
health costs from cigarette smoking. In 2020, the
CDC issued a study evaluating the campaign: It
estimated that Tips was responsible for 1,005,419
smokers permanently quitting from 2012 to 2018
who otherwise would not have been expected to
stop smoking** Over that period, the number of
adult smokers declined by 9.7 million, so Tips can
explain10.3 percent ofthat reduction. Notably, other
researchers found that the campaign was more
effective among men than women, among Black
people than white people, and its effectiveness
declined as the age of smokers increased.

Another policy change that might have affected
the acceleration of smoking cessation rates
after 2010 was passage of the Family Smoking
Prevention and Tobacco Control Act in 2009 (TCA
or Tobacco Control Act). The TCA and its associated
regulations banned the sale of non-menthol
flavored cigarettes, required graphic warning labels

Figure 3: Average Annual Increase in the Price of a Pack of Cigarettes, 2000-2019
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on tobacco products, limited tobacco company
advertising to minors, and directed the FDA to
apply preapproval requirements for all tobacco
products. (Later, we will examine in detail how
the FDA has administered the TCA) To estimate
the TCA's impact on adult smoking rates, the most
relevant provisions are the requirement for graphical
cigarette warning labels for cigarettes and the ban
on non-menthol flavored cigarettes.

The graphical warning requirement was met
with court challenges and injunctions, and the
FDA withdrew it in 2013¢ Researchers have
studied the other pertinent provision, the ban
on non-menthol flavored cigarettes, and one
prominent early analysis reported a significant
effect on smoking rates based on breaks in the
downward trend in smoking rates associated with
the flavoring ban* However, the study failed to
fully consider the well-documented substitution
effects® (The Appendix provides a detailed
account of the study’s deficiencies.) Most notably,
while the study acknowledged that the ban on
non-menthol flavored cigarettes led to substitution
effects, including shifts to flavored e-cigarettes
not subject to the ban, it attributed those effects
to the ban itself without taking account of the role
of flavored vaping®® On balance, there is little
evidence that the ban on non-menthol flavored
cigarettes contributed in a meaningful way to the
accelerated decline in smoking rates beginning
around the 2010 breakpoint, independent of the
impact of e-cigarettes.

A third factor that might have helped accelerate
the downward trend in smoking rates was the
availability of other nicotine replacement products,
principally nicotine gum, patches, and lozenges.
Such products were first introduced in 1986, and the
gum and patches were widely available from 2010
to 2022, as they were from 1991 to 2010. These
nicotine replacement tools could have affected the
post-2010 downward trend if their use increased
post-2010. However, the data suggest the opposite
as their generally weakened, particularly from
2017 to 2020 when e-cigarette use peaked™® We
conclude that while these tools continued to help
people stop or reduce their smoking, their use did
not contribute to the faster decline in smoking rates
from 2010 to 2022 compared to 1991 to 2010.

The fourth potentially confounding factor was
passage of the Patient Protection and Affordable
Care Act of 2010 (ACA or Obamacare), that took
effect in 2014. The ACA contained two provisions
that could have affected smoking rates in this
period—mandating access to smoking cessation
medications and services for many health plans,
and the state option to expand Medicaid coverage
and thereby make those medications and services
available to more households™ The evidence
on the impact of these provisions is mixed. Some
researchers found no impact on smoking rates
despite the enhanced access.™ Otheranalysts found
evidence that smokers used the new coverage for
smoking cessation programs at higher rates in states
that expanded Medicaid and that those programs
increased the rates at which participants stopped
smoking.®® Researchers also found that the ACA
Medicaid expansion affected Blacks and Hispanics
more than whites and women more than men.>*

Unlike the CDC’s study of the Tips program that
provided methodologically sound estimates of
its impact over a defined period that we could
extrapolate forward, taking account of the ACA’s
impact in our modeling is more challenging.
However, our approach for identifying breaks in
the downward trend in smoking rates found a
structural break beginning in 2014, when most ACA
provisions were implemented, and we assume here
that the 2014 structural break captures the impact
of the ACA provisions. Therefore, we analyzed the
changes in the downward trend in smoking rates
from 2010 to 2014 and from 2014 to 2018;and by
taking the difference in these linear trends from the
pre-2010 trend beginning in 2014 and adjusting
for the Tips program’s effect, we can construct
smoking rates for 2010 to 2022 that incorporate
both effects.

Finally, we also include an “X” factor that represents
other developments such as smoke-free policies
or increased public concerns about damaging
respiratory and  circulatory  conditions and
alternative explanations that might have materially
affected the changes in smoking trends from 2010
to 2022. In addition to the impact of Tips and the
ACA anti-smoking provisions, therefore, we applied
an additional 25 percent reduction to the decline in
smoking rates to represent other unknown factors
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that also could have affected the downward shift
in smoking rates. The remaining difference between
those rates and actual smoking rates is attributed
to the availability and use of e-cigarettes.

The resulting counterfactual estimates are
presented in graphical form in Figure 4 below.

In this figure, the top blue line represents the
projected decline in adult smoking rates based
on pre-2010 trends and the red line represents
the actual decline in smoking rates since 2010.
The purple line represents the projected trend
from 2002 to 2010 adjusted for the impacts of the
Tips campaign, the expanded access to smoking
cessation assistance under the ACA, and the X
factor. So, the light gray region between the blue
and purple lines represents the total smoker-years
avoided by the decline in smoking rates resulting
from Tips, the ACA and X factors. And the pink area
between the red line (actual smoking rates) and
the purple line (factors other than e-cigarettes)
represents the total smoking years avoided by
e-cigarette use. Finally, the green line tracks the
trend in vaping rates, and the light green area
represents total e-cigarette user years.

Based on this analysis and the number of smokers
and e-cigarette users each year from 2010 to
2022 as presented earlier in Tables 3 and 4, we
estimate that rising e-cigarette use since 2070
was associated with a reduction in the number
of smokers that totaled 6.1 adult smokers over
the period from 2010 to 2022—an average of
about 509,000 adults per year who shifted from
smoking to vaping or who otherwise would have
smoked cigarettes but vaped instead. Over
this period, e-cigarette use totaled 101 million
vaper-years and that use was responsible for
a reduction of 44.5 million smoker-years, so
each additional vaper-year resulted in a 0.44
reduction in smoker-years.

We also estimated the impact of e-cigarette
use from 2010 to 2022 on the numbers of adult
cigarette smokers in 2022 by gender, race or
ethnicity, and age. (See Table 6A below.) Overall,
40.8 percent of vapers were former smokers
or people who otherwise would have become
smokers. Using this metric, the analysis found
that e-cigarettes were most effective in reducing
smoking rates among women, whites, and people
ages 25 to 44 and 45 to 64.

Figure 4: Estimated Impact of E-Cigarettes, the Tips Campaign, and the ACA on Adult Smoking Rates
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Table 6A: E-Cigarettes’ Impact on Smoking Rates, 2010 to 2022, By Gender, Race/Ethnicity,
and Age

Impact of

Smoking E-Ciaarettes on E-Cigarette Impact as a Share of
Rate, 2022 9 . Users, 2022 E-Cigarette Users
Smoking Rate
Gender
Male 12.9% 3,276,000 8,344,000 39.3%
Female 9.8% 3,184,000 6,629,000 48.0%

Non-Hispanic

(<) (-)
Black 13.5% 474,000 1,341,000 35.3%
Non-Hispanic
. 12.4% 5,811,000 10,678,000 54.4%
White
Hispanic 7.7% 157,000 1,748,000 9.0%
18-24 4.7% 554,000 4,376,000 12.7%
25-44 12.1% 4,615,000 7,622,000 60.5%
45-64 14.7% 1,797,000 2,425,000 74.1%
65+ 8.4% 20,000 549,000 3.6%
Total 1.3% 6,105,000 14,972,000 40.8%
We also used the metric of smoking years and to 2022 to gauge the impact of e-cigarettes on
vaping years and annual data that took account smoking rates by gender, race or ethnicity, and age.

of when a smoker shifted to e-cigarettes from 2010
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Table 6B: Effectiveness of E-Cigarettes in Reducing Smoking in Smoking Years and Vaping
Years,2010 to 2022, by Gender, Race/Ethnicity, and Age

Total Decline Total
in Smoker-Years Vaper-Years

E-Cigarette Based Smoking Reductions
as a Share of E-Cigarette Use

Male 23,800,000 56,200,000 42.4%
Female 21,7000,000 40,800,000 53.3%
Total 45,600,000 97,000,000 47.0%

Non-Hispanic

O,
Black 5,500,000 6,500,000 81.6%
Non-Hispanic
. 40,000,000 71,300,000 56.1%
White
Hispanic 3,400,000 10,300,000 33.3%
Total 45,300,000 77,800,000 58.2%

18-24 4,100,000 23,300,000 17.7%
25-44 28,200,000 45,200,000 62.5%
45-64 14,300,000 22,500,000 63.4%
65+ 600,000 4,900,000 12.8%
Total 47,300,000 95,900,000 49.3%

Using the metric of smoking years and vaping
years, the shifts from smoking to e-cigarettes had
a larger impact for women than men: Each year a
female ex-smoker vaped from 2010 to 2022 was
associated with a 0.53 reduction in smoking years,
compared to a 0.42 reduction for male ex-smokers.
By race and ethnicity, the greatest impact in
smoking and vaping years occurred among Black
ex-smokers with each Black vaping year associated
with a 0.83 reduction in smoker years, while the
smallest effect occurred among Hispanics with
each Hispanic vaping year associated with a 0.33
reduction in smoker years.
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By age, e-cigarettes had the largest marginal
impact on smoking for people ages 25 to 44 and
45 to 64: Each vaping year by an ex-smoker of
those ages was associated with a fall in smoker
years of 0.625 and 0.63 respectively. The much
more modest impact for those ages 18 to 24
reflects their low smoking and high vaping rates,
and the even smaller effect for people ages 65
and over reflects their modest decline in smoking
rates from 2010 to 2022 and low vaping rate.



Impact of E-Cigarettes on Smoking by Adolescents

We also analyzed the impact of e-cigarettes on cigarette smoking by adolescents using data from the
National Youth Tobacco Survey (NYTS) for adolescents in grades 9 to 12. (See Table 7 below.)

Table 7: Adolescent Rates of Cigarette and E-Cigarette Use
By Gender, Age, Race and Ethnicity, and Sexual Orientation, 20225

Cigarette Use E-Cigarette Use

Female 1.8% 8.3% 88.9% 15.3% 14.6% 69.3%

Male 2.3% 8.7% 87.6% 12.7% 14.1% 72.4%

Race/Ethnicity

Hispanic 2.0% 7.5% 88.9% 12.2% 14.9% 72.1%
Non-Hispanic
0.9% 4.8% 93.1% 1.3% 11.2% 77.0%
Black
Non-Hispanic
2.4% 10.2% 86.4% 16.5% 15.4% 67.3%

White

Age by High School Grade

Ninth 1.4% 5.0% 92.8% 8.7% 9.7% 80.8%
Tenth 1.3% 7.8% 89.4% 13.7% 13.2% 74.3%
Eleventh 2.4% 9.1% 87.2% 15.5% 15.9% 67.6%
Twelfth 31% 12.5% 82.7% 18.8% 19.1% 61.3%

Stated Sexual Orientation

Straight 1.4% 7.6% 90.7% 12.1% 14.1% 73.4%
Gay/Lesbian 5.7% 10.9% 82.6% 17.4% 17.3% 64.7%
Bisexual 3.9% 13.3% 82.5% 17.6% 20.1% 61.1%
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Young people’s use of e-cigarettes surpassed their
cigarette use in 2014 and remained more popular
since that time. As noted earlier, the correlation
between annual smoking and vaping rates by
adolescents from 2010 to 2022 is statistically
significant and negative—that is, adolescent
smoking rates decline as e-cigarette use increases.
However, the correlation is lower for young people
than adults. The data also show differences based
on gender, race and ethnicity, sexual orientation,
and age. Young men were more likely to smoke
than young women while young women were
more likely to vape than young men. Black youth
were much less likely to smoke and somewhat less
likely to vape than Hispanic or white youth, and
Hispanic youth were somewhat less likely to smoke
and much less likely to vape than white youth.
Gay, lesbian, and bisexual young people also were
more likely to smoke and vape than straight young
people. Finally, adolescent use of both cigarettes
and e-cigarettes increased with grade level.

To estimate the impact of e-cigarettes on
adolescent smoking rates from 2010 to 2022,
we applied the same process used to analyze
the impact of e-cigarette use on adult smoking
rates. First, we analyzed the time series data for
breckpoints and determined that such brecks
occurred in 2003, 2013, and 2018. Youth vaping
spiked in 2014, so we extrapolated the decline in
adolescent smoking rates from 2004 to 2013 to the
period from 2013 to 2022 and compared the results
to actual smoking rates. We found a downward
shift in the smoking prevalence of youth in 2014 and
an acceleration in the decline in their cigarette use
in 2019, corresponding with the two major spikes in
youth vaping. (A detailed discussion of the process
for estimating the impact of adolescent vaping on
their smoking rates is provided in the Appendix.)

In contrast to adults, however, the difference
between the projected smoking rates for
adolescents and their actual rates was not
statistically significant even without accounting
for factors such as the increased funding for the
Children’s Health Insurance Program (CHIP) under
the ACA®® One reason that adolescent vaping
was not linked statistically to smoking cessation
by young people is that the share of young people
who smoked declined so sharply, reaching barely 2
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percent by 2022. So, while adolescents have moved
away from cigarette smoking and taken up vaping,
the two developments are not closely related as
they were for adults. This is consistent with the
impact on adolescent vaping of neurophysiological
changes that enhance their propensity to seek out
sensations associated with behaviors seen as risky
or taboo.

The NYTS surveys also provide additional
confirmation of these dynamics. Since 2015,
the survey has asked young people who use
e-cigarettes why they vape. In 2015, about 14
percent of adolescent vapers said they used
e-cigarettes to help stop smoking, and that
response fell to 3.4 percent by 202257 Similarly,
the percentage who said they vape because it is
less harmful than smoking declined sharply from
nearly 37 percent in 2015 to 14.5 percent in 2022.
In the initial surveys, young people often cited the
flavors available in e-cigarettes as their reason for
vaping, but the share citing flavorings also fell by
half to less than 24 percent in 2022. By 2022, the
reason cited most often was that their friends use
them with 61 percent of current young e-cigarette
users citing friends for why they started or continue
to vape. Notably, the percentage of young vapers
citing any reason related to tobacco products fell
from 70 percent in 2015 to 41 percent in 2022:
Increasingly, adolescents vape for social reasons or
simply because they want to.



The Health and Economic

Effects of Adult Smokers

Shiftin

to E-Cigarettes

Smoking entails largescale economic and social costs through increased health
expenditures related to smoking, the productivity losses of smokers being treated
for smoking-related illnesses and of those who die from smoking-related conditions,
and the healthcare costs associated with people’s exposure to secondhand smoke.
There also are costs associated with e-cigarette use, including those from smokers
who shift to vaping, that offset a modest share of the cost savings linked to the
declining smoking rates of American adults.

There is extensive literature on the harms related to
smoking, but scientific research and analysis of the
harms related to vaping is more limited. The most
comprehensive study of the relative harm of various
products that contain nicotine found that the harm
associated with e-cigarettes is approximately 4
percent of the harm of smoking cigarettes*® and
subsequent studies have adopted this estimate™
For our analysis, we follow the conservative approach
used by the most recent rigorous study of those
harms and adopt as our midpoint estimate that
vaping entails about 5 percent of the harm of
smoking with regard to associated healthcare costs
and productivity losses,*® which is also the estimate
of British public health authorities® Following the
research literature and the CDC, we ascribe no harm
from secondhand exposure to vaping compared to
the substantial documented harm from secondhand
cigarette smoke®?

Our counterfoctual  modeling results do not
differentiate between whether the decline in smoking

rates is driven by smokers quitting or fewer people
starting to smoke, including those who vape instead
of ever smoking. This affects the calculation of the
healthcare and productivity benefits associated with
declining smoking rates because former smokers
experience more health effects than those who
never smoked. So, we adopted the conservative
assumption that former smokers account for all the
e-cigarette related decline in smoking rates. This
affects our estimates because, again, healthcare
costs, productivity losses and mortality rates are
much higher for former smokers than never-smokers.
Overall, averting someone from becoming a smoker
through e-cigarette use has 19 times the impact in
reducing smoking-attributable deaths and 2.3 times
the economic savings of someone shifting from
smoking to vaping.

Our analysis did not disaggregate by race or ethnicity
the premature deaths, healthcare and economic
costs averted by people shifting from smoking to
vaping from 2010 to 2022. Research on the incidence
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of smoking-related illnesses and premature deaths
by race and ethnicity is difficult to interpret, because
other differences in lifestyle often tied to income and
differences in access to healthcare and healthcare
information vary by race and ethnic group. For
example, one study found that Black smokers believe
they are at less health risk from smoking than white
smokers!® This is consistent with a 2013 study based
on data from 1980 to 2005 that found that smoking-
related mortalities reduced life expectancy in 2005
of Black males age 50 by 3.1 years compared to 2.2
years for white males age 50, and current smoking
status explained about 20 percent of the Black male
excess relative mortality risk without adjusting for
socioeconomic differences® The study also found,
however, that smoking reduced the life expectancy
of Black females age 50 in 2005 by 166 years or
slightly less than the 172 years for white females. And
more recent research found that rates of lung cancer,
chronic obstructive pulmonary disease (COPD), and
stroke were higher for white current and former
smokers than Black current and former smokers©

The Reduction in Premature Deaths from
Smokers Switching Cigarettes to Vaping

As we will see, our analysis found that smokers
shifting to vaping from 2010 to 2022 resulted in
13,300 fewer premature deaths from smoking-
attributable diseases by 2022, averaging nearly
22 additional years alive per person, and 334,200
fewer premature deaths by 2030. Estimating
the impact on life expectancy of former smokers
who shifted to vaping from 2010 to 2022 began

with estimates of 10-year mortality rates for lung
cancer, heart disease, stroke, and COPD for current,
former, and never-smokers by age group from 35
to 75.%¢ We averaged the male and female values
and determined the marginal increase in 10-year
mortality rates for current smokers versus former
smokers for each of the diseases. We limit our
analysis to these diseases rather than using smokers’
deaths from all causes because those diseases
are directly linked to smoking. The analysis also
takes account of the potential health impact from
vaping by former smokers based on the estimate
described earlier that e-cigarettes entail 5 percent
of the health costs of smoking.

The estimates of the numbers of expected
premature deaths averted by former smokers
shifting to vaping are based on the marginal 10-
year mortality risk of smokers compared to former
smokers distributed across the following 10 years. For
the eleventh year and thereafter, we use population
data by age and each age’s all-cause mortality
rate to estimate the number of individuals who
would still be alive 10 years later. We use the same
process applying the new age category’s marginal
mortality risk and repeat the cycle through our age
groups to age 75. We also assume no smoking-
related mortality risk for people under age 35.

This analysis covered those ages 18 and older by
2022 and tracked their mortality rates to 2080,
when the survivors in the youngest cohort would be
75 years old. Figure 5 below presents a graphical
representation of our results of the numbers
of premature deaths from the four smoking-
related diseases averted by smokers shifting to

Figure 5: Reductions in Smoking-Attributed Deaths, 2011 to 2080, Related to
Smokers Shifting from Cigarettes to E-Cigarettes from 2010 to 2022
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e-cigarettes from 20710 to 2022. As expected, the
averted deaths from smoking-related lung cancers
comprise the bulk of the results, followed by deaths
from smoking-related heart disease.

These results capture the deaths averted by smokers
who shifted to vaping from 2010 to 2022 and
thus do not include any estimates of smoking and
vaping rates beyond 2022. As noted, we assumed
that each reduction in smoking rates relative to the
previous trend, corrected for the impact of the CDC
Tips program, the ACA, and a 25 percent “X factor,”
represents a smoker shifting to vaping. Based on
the limited period in which data on vaping are
available, the results also cannot take account of
any smokers who shifted to vaping resuming their
smoking after 2022 or any smokers who did not
shift quitting after 2022 This second assumption
is problematic for the longer periods up to 2060
or 2080, but it does not affect the estimates of

deaths averted over the 2011 to 2022 period and
should have marginal impact for the 2030 and
other near-term estimates.

Table 8 below presents the number of smoking-
related deaths from the four main smoking related
diseases that were averted by adults shifting from
smoking to e-cigarette use from 2010 to 2022. The
analysis found that people shifting from smoking to
vaping from 2010 to 2022 averted the premature
deaths from the four smoking-attributable diseases
of 113,300 Americans by 2022 and 334,200 people
by 2030. Their numbers increase with time and
age: Taking account of the assumptions noted
above, the analysis suggests that premature
deaths from smoking-related conditions averted
by former smokers switching to vaping from 2010
to 2022 could total 11 million people by 2050 and
1.7 million people by 2080. &

Table 8: Cumulative Deaths from Four Smoking-Attributable Disease
Averted by Smokers Shifting to Vaping from 2010 to 2022

2022 2030 2050 2080
Lung Cancer 55,200 173,100 630,800 1,010,000
Heart Disease 39,800 107,100 264,100 349,000
Stroke 12,100 34,500 108,300 163,300
COPD 6,2000 19,500 85,300 136,900
Total 113,300 334,200 1,088,500 1,664,300

To better understand the impact of e-cigarettes
on public health, we also estimated the years of
life expectancy gained by those former smokers
who averted premature deaths by shifting to
vaping. We drew on data on the 10-year all-causes
mortality rates for former smokers and the Social
Security Administration’s Actuarial Life Tables to
estimate the life expectancy of a former smoker
for each 5-year age bucket® Using these values,
we found that the 113,300 smoking-attributable
deaths averted by 2022 would have resulted in a
loss of 2.5 million life-years or an average of 219
years per person.

Economic Benefits from the
Productivity of Smokers Who Averted
Premature Deaths By Shifting to
Vaping from 2010 to 2022

Averting those premature deaths for an average of
nearly 22 years also produces economic benefits
from those people of working age continuing
to work and avoiding the economic costs from
being too sick to work to their full effectiveness.
To estimate the dimensions of those benefits, we
used the imputed earnings estimates from the
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NHIS dataset to calculate the average annuadl
earnings of people in each five-year age bracket
from 35 and 75 and the overall average for all
earners ages /5 years and older. We applied
this time series to our mortality calculations to
estimate the expected lifetime earnings lost by
an individual who would have passed away in
each age bucket but for switching from smoking
to vaping. These expected lifetime earnings
ranged from $21,326 for working people ages 75
and older to $1,488,038 for workers ages 35 to 39.
Using these values and the number of smoking-
attributable deaths averted in each age group, we
estimate that the mortality-related productivity
losses averted by smokers shifting to vaping from
20170 to 2022 totaled $65.8 billion by 2022.

The medical treatment of smokers and former
smokers related to their smoking also involves
productivity losses for the time they would be
absent from work. One recent study found that in
2018, the productivity costs for smokers and former
smokers forced to take time off to treat smoking-
related medical conditions averaged $2,830 per
current smoker and $1,363 per former smokers.”©
Those findings suggest that quitting smoking,
including those who switch to vaping, results in a
$1,806 annual gain in illness-related productivity, in
2022 dollars, per former smoker.

The Healthcare Savings from Smokers
Who Shifted to Vaping from 2010 to 2022

Shifting smokers to e-cigarettes also produces direct
healthcare savings, since smokers seek and receive
medical treatment for a range of smoking-related
illnesses. A rigorous 2014 study found that smoking
was responsible for 1.7 percent of U.S. healthcare
spending from 2010 to 2014, including 6.0 percent
of the spending for current smokers, 1.3 percent for
former smokers who quit within the previous five
years, and 4.4 percent for former smokers who
quit more than five years ago.”" The researchers
further found that $226.7 billion in U.S. healthcare
spending in 2014 was tied to smoking. Accounting
for inflation, this finding suggests that in 2022,
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smoking-related healthcare costs averaged $3,795
per current smoker, $2,815 per former smokers who
had quit within five years, and $2,781 for former
smokers who quit more than five years ago. On this
basis and accounting for the presumed 5 percent
harm related to e-cigarettes, quitting smoking
results in healthcare savings of $980 for each
former smoker who quit in the preceding five years
and $1,014 for each former smoker who stopped
more than five years ago.

Estimating health costs related to secondhand
exposure to cigarette smoke is challenging.
Researchers found that healthcare spending in
2010 related to secondhand smoke exposure at
home totaled $62.9 million for children ages 3 to
14 and $1.9 billion for adult non-smokers.”? Another
study found that 73 percent of secondhand smoke
exposure was experienced by individuals living with
anyone who smoked inside the home.”® Assuming
uniformity in healthcare costs associated with
secondhand smoke across all exposed individuals
and adjusting for inflation, these findings suggest
that secondhand smoke leads to annual healthcare
costs of $80 per smoker and quitting smoking
results in $80 in healthcare savings per ex-smoker
or $3.5 billion by 2022.

Based on our estimates of productivity losses
from smoking-related premature deaths and lost
time at work and healthcare costs associated
with  smoking and exposure to secondhand
smoke, we estimate that the economic benefits
derived from 2011 to 2022 from smokers shifting
to e-cigarettes in those years totaled $179.3 billion
or an average of nearly $15 billion per year. (See
Table 9 below.) This analysis highlights the large
economic benefits based on the productivity of
people who switched from smoking to vaping from
2070 to 2022 and thereby reduced their likelihood
of dying prematurely or taking time off from work
because of smoking-related conditions. Over this
period, the productivity benefits total $137 billion.
In addition, shifting from smoking to vaping in this
period reduced the costs of treating the four major
smoking-related illnesses by $38.8 billion.



Table 9: Economic Benefits and Healthcare Savings Based on Smokers Shifting to E-Cigarettes

from 2010 to 2022 (Billions, 2022 $)

Productivity Losses Averted

Mortality Morbidity
201 $0.1 $0.7
2012 $0.1 $2.5
2013 $0.6 $1.9
2014 $1.8 $2.6
2015 $3.3 $6.7
2016 $3.3 $4.3
2017 $6.3 $8.1
2018 $6.0 $7.4
2019 $8.4 $6.2
2020 $9.9 $9.6
2021 $12.5 $11.6
2022 $13.6 $9.7
Total $65.8 $71.2

These estimates almost certainly understate
the economic costs and related benefits and
savings associated with vaping from 2010 to 2022
because we attributed all of the accelerated
decline in smoking rates related to e-cigarettes
to smokers shifting to vaping and not to any non-
smokers choosing to vape instead of smoking. The
productivity and healthcare cost benefits are much

Healthcare Costs Averted

Smokers Secondhand
$0.4 $0.0 $1.1
$1.4 $0.1 $4.1
$1.0 $0.1 $3.6
$1.5 $0.2 $6.0
$3.7 $0.3 $14.1
$2.3 $0.2 $10.1
$4.4 $0.4 $19.1
$4.0 $0.4 $17.8
$3.4 $0.3 $18.2
$5.2 $0.5 $25.2
$6.3 $0.6 $31.0
$5.2 $0.5 $29.0
$38.8 $3.5 $179.3

greater for never smokers than former smokers. As
a result, if 25 percent of the accelerated decline in
smoking rates associated with e-cigarette use was
based on vapers who otherwise would have started
smoking cigarettes, the economic benefits and
healthcare savings would rise to about $240 billion
for the 2011 to 2022 period.
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FDA Regulation of E-Cigarettes

Versus Combustible Cigarettes

The FDA was first authorized to regulate all tobacco products, including cigarettes
and e-cigarettes, by the Tobacco Control Act in 2009. Yet despite the extensive
evidence ofthe large personal and societal costs arising with cigarette smoking, the
large benefits and significant savings associated with smokers shifting to vaping,
and the growing recognition of those benefits by scientists and FDA officials, the
agency has continued to tacitly discourage people from shifting from smoking to
vaping by regulating e-cigarettes more strictly and extensively than cigarettes.”

Congress first addressed issues related to smoking
in 1965 when, in response to public concerns
around the Surgeon General’s report on smoking
and health, it directed cigarette manufacturers to
post a warning on their packages that “Cigarettes
Smoking May Be Hazardous to Your Health”®
In 1970, under the Public Health Smoking Act,
Congress strengthened the warning to “The
Surgeon General has Determined that Cigarette
Smoking is Hazardous to Your Health” and banned
cigarette advertising on television and radio.”®

For the next two decades, however, Congress
protected the tobacco industry from further
regulation by explicitly exempting tobacco
products from its legal definitions of a “controlled
substance” under the Controlled Substances Act of
1970, a “consumer product” under the Consumer
Product Safety Act of 1972, a “hazardous
substance” under the 1976 amendments to the
Federal Hazardous Substances Labeling Act, and
a “‘chemical substance” underthe Toxic Substances
Control Act of 198477 The only additional federal
regulation of tobacco products in this period were
laws banning smoking on domestic airline flights
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and mandating four rotating warning labels on
cigarette packages and advertising.

The FDA tried to step into the breach in 1995 by
proposing to regulate cigarettes as drug delivery
devices, following a CDC report that 3,000,000
American adolescents were cigarette smokers
and one in three would die prematurely by
proposing to regulate cigarettes as drug delivery
devices.”® Lawsuits delayed the proposals
implementation and the Supreme Court nullified
it in 2000, declaring that “Congress has not
given the FDA the authority to regulate tobacco
products as customarily marketed””® It took
Congress nine more years to authorize the FDA
to regulate tobacco products under the Family
Smoking Prevention and Tobacco Control Act of
2009 (TCA)®° That law empowered the FDA to
regulate tobacco products and reduce their use
and harmful effects in ways “appropriate for the
protection of the public health,” thereby creating
a broad public standard for tobacco regulation
based on benefiting the health of Americans as a
whole ®!



E-cigarettes were introduced in the United States
the year before Congress enacted the TCA?
Before the FDA proposed steps to regulate
cigarettes under the new law, it moved in
2010 to regulate e-cigarettes as “adulterated,
misbranded, or unapproved drug delivery devices”
under its original authorizing legislation, the
Federal Food, Drug, and Cosmetic Act of 193882
By citing the 1938 Act instead of the TCA, the
FDA proposed to regulate e-cigarettes without
addressing cigarettes or other tobacco products.
The ploy failed: The Supreme Court held that the
FDA could regulate e-cigarettes only under the
TCA's authorization covering all tobacco products.

The FDA finally took steps to regulate tobacco in
2014 under proposed regulations that deemed
cigarettes, cigars, hookahs, pipe tobacco, and
e-cigarettes or “electronic nicotine delivery
systems” (ENDS) as tobacco products covered
under the TCA and required that those products
could not be legally marketed in the United States
without the FDA's approval that doing so would be
consistent with the provisions of the TCA®* These
“Deeming Regulations” and premarket approval
requirements were finalized and formally issued in
August 2016.

The new regulation posed a dilemma for the FDA
and serious problems for cigarette producers since
approving the continuing sales of cigarettes would
clearly violate the TCA's mandate to protect public
health. The FDA finessed its dilemmma and the
industry’s problem by creating a large loophole for
cigaretteproducers: Cigarettesalreadyonthe market
in August 2016 and new products “substantially
equivalent” in ingredients and formulation to
those 2016 products were “grandfathered™that is,
exempt from the TCA approval requirements based
on the public health standard® The FDA also
declared, however, that this blanket exemption did
not cover existing e-cigarettes and their substantial
equivalents in the future, despite the growing

The FDA...create[ed]

a large loophole for
cigarette producers...

scientific evidence that their use as an alternative
to smoking aligned with the public health standard.

Instead, the FDA directed that e-cigarettes on the
market in August 2016 could continue to be sold
only if their manufacturers applied for formal FDA
premarket approval by August 2022, and later
moved up the deadline to May 2020 and then
extended it to September 2020 because of the
pandemic.®® The new regulations of e-cigarettes
also obliged their manufacturers to register and
make regular reports to the FDA, requirements
also not applied to cigarette makers. The main
restriction that did apply to both cigarettes and
e-cigarettes was the federal ban on sales to
anyone under age 18.'%7

In practice, the FDA has rejected
virtually all applications for vaping
products and devices.

|
Under the premarket approval requirements,
FDA data show that from 2020 to mid-2023,
producers of “Electronic  Nicotine  Delivery
Systems” (mainly covering e-cigarette products
and devices but also hookah pens, e-cigars, and
e-pipes) filed 26,497,293 Premarket Tobacco
Product Applications (PMTA).®® The FDA accepted
6,699,741 of those applications for review and
formally evaluated 1193,237 of those initially
accepted, or 4.5 percent of the nearly 26.5 million
PMTAs originally filed® Despite the extensive
benefits of e-cigarettes as alternatives to smoking,
the FDA has thus far granted PMTAs to only 23 of
the nearly 1.2 million vaping products and devices
it evaluated.®®

The FDA also has devoted substantial resources
to enforcing e-cigarette restrictions, especially
regarding sales to minors. From 2016 to 2018, for
example, the FDAissued more than 8,000 warning
letters to online and brick-and-mortar sellers
of e-cigarettes, including a major enforcement
exercise in September 2018 that involved more
than 1100 warning letters and 131 civil money
penalty complaints.” In the same period, the
FDA also conducted more than 1,200 inspections

CENTER FOR BLACK EQUITY

43



44

of e-cigarette manufacturing facilities and vape
shops that modify the products.

FDA regulations also bar e-cigarette makers from
advertising that their products pose less risk or harm
than cigarettes and other combustible tobacco
products without securing a Modified Risk Tobacco
Product (MRTP) order from the FDA. Without a
MRTP order, an e-cigarette maker cannot even
advertise that its products do not contain the toxic
chemical ingredients in cigarettes or produce the
toxic byproducts from combustion that are linked
closely to serious and often fatal medical problems.
In practice, the process for obtaining a MRTP order
are so complicated, costly, and uncertain that
applications have been rare, and the FDA has not
approved any of them.®?

Instead of focusing on the toxic substances
absorbed by cigarette smokers and linked to
cancers, heart disease, stroke and other serious
conditions, and despite the lack of evidence
linking nicotine to any of those conditions, the
FDA has designated “nicotine and the issue of
addiction, (as) the center of the agency’s tobacco
regulation effort™*

In so doing, the FDA has focused
on the only ingredient common

to cigarettes and vaping products
while ignoring the absence in
e-cigarettes of any of the toxic
substances in cigarettes.
-

FDA regulations also bar e-cigarette makers from
claiming any therapeutic benefits for their products
in their labeling or marketing, including evidence
thatvaping canhelp people reduce orstop smoking,
unless the e-cigarette producer secures the FDA's
approval of the product as a “safe and effective”
drug or medical device. The FDA has granted
such approval for nicotine patches, nicotine gum,
and nicotine lozenges as replacement therapies
that can help smokers quit, but generally not for
e-cigarettes—again, despite the preponderance
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of evidence that shifting smokers to e-cigarettes
produces “a substantial mortality reduction.”™*

A 2018 study, forexample, concluded that switching
smokers to e-cigarettes from 1990 to 2040 would
have reduced premature deaths from lung cancer,
COPD, heart disease, and stroke by 760,000 to
2,525,000, depending on the share and pace of
the switching®® Similarly, a 2022 study estimated
that replacing cigarettes with vaping for 10 years
would result in 16 million to 6.6 million fewer
premature deaths from 2016 to 2100°¢ These
studies are consistent with our analysis that much
of the acceleration in declining smoking rates that
began in 2010 was associated with some 6 million
smokers shifting to vaping from 2010 to 2022,
which in turn saved an estimated 113,300 people
from premature deaths linked to smoking in those
years and produced nearly $180 billion in economic
benefits and cost savings.

While the FDA has been effectively barred
e-cigarettes makers from advertising that their
products do not contain the toxic ingredients in
cigarettes or that using e-cigarettes can help
people reduce or stop smoking, the agency has
begun to acknowledge the weight of scientific
evidence on these issues. In October 2021, the
agency approved the marketing of three new
e-cigarette products produced by RJ Reynolds
under the brand name VUSE as “cppropriate for
the protection of public health” In so doing, the
FDA for the first time acknowledged the potential
benefits of vaping products as smoking cessation
aids for adult smokers and found that those benefits
outweighed the “risk” of youths using the products.
The Director of the FDA Center for Tobacco, Mitch
Zeller, wrote at the time,

“Today’s authorizations are an
important step toward ensuring

all new tobacco products undergo
the FDA's robust, scientific
premarket evaluation. The
manufacturer's data demonstrates
its tobacco-flavored products
could benefit addicted adult



smokers who switch to these
products - either completely

or with a significant reduction

IN cigarette consumption - by
reducing their exposure to harmful
chemicals” 8

Even so, the approval order for the three products
imposed strict restrictions on their digital, radio,
and television advertising and require that their
manufacturer to report regularly to the FDA on
any “ongoing and completed consumer research
studies, advertising, marketing plans, sales data,
informationoncurrentandnewusers, manufacturing
changes, and adverse experiences.”®?

In one respect, the FDA has treated cigarette
manufacturers  more  strictly than e-cigarette
makers. It banned the sale of flavored cigarettes
in 2009, covering fruit flavors, candy flavors, and
dessert flavors or virtually everything except tobacco
or menthol flavors, to curtail marketing cigarettes to
children. The FDA did finally ban the sale of non-
tobacco or non-menthol cartridge-based flavored
e-cigarettes, by far the most popular type of vaping
products, in 2020.20°

And from 20716 to 2020, [the
FDA] refused to approve the
marketing of any new flavored
vaping products, including new
menthol e-cigarettes, despite the
growing evidence that flavored
e-cigarettes are particularly
effective in helping smokers quit
and play at most a modest role in
adolescent decisions to vape.2°!

The ban of flavored e-cigarettes has proved to be
self-defeating as recent evidence shows it induced
more e-cigarette users to switch to smoking than
to quit vaping.?®>  Among vapers who had used
flavored products before the ban, 141 percent
shifted to cigarettes or other combustible tobacco
products compared to 4.9 percent who quit vaping,
while 59.5 percent simply switched to disposable
flavored vaping products or to cartridge or pod
based menthol or tobacco flavored products.?

Based on the FDA's public health standard and the
weight of scientific evidence that e-cigarettes are
much less harmful than cigarettes and that smokers
can be persuaded to switch, it is reasonable
to conclude that the FDA has an obligation to
regulate cigarettes and e-cigarettes in ways that
actively encourage people to switch from smoking
to vaping.?®* In so doing, the FDA would join the
British National Health Service. Instead, as Dr.
Lindblom has noted, “the FDA has yet to implement
a rule that would sharply reduce U.S. tobacco use
harms.2%5
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A New Policy A
for the FDA

Future FDA policy on tobacco products should draw on the well-established scientific
evidence regarding the relative risks of e-cigarettes and cigarettes and the utility of
people using e-cigarettes to stop or reduce their smoking, and proactively inform
American smokers about the health benefits of shifting to vaping. A senior advisor
on tobacco issues to the Canadian government, David Sweanor, wrote nearly @

decade ago,

“The development of policies on
vaping ... should be seen in the
broader public health context of
iInnovative alternative nicotine
delivery systems playing a key role
in ending the iImmense devastation
of combustible cigarettes.
Opposition to vaping based

on inaccurate and incomplete
information, or fear of unlikely and
avoidable hypothetical unintended
consequences, will invariably cause
great harm to individuals, mpede
rather than assist the attainment
of public health objectives, and
unnecessarily prolong the epidemic
of cigarette-caused diseases.?%°
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This reorientation of FDA tobacco policy would
represent a virtual reversal of current policies
that have followed “a war on drugs orientation to
nicotine, focusing on risks rather than public health
benefits?%” This policy reboot could begin with a
series of evidence-based reforms recommended by
Dr. Lindblom based on the FDA's authority under the
TCA to take steps “appropriate for the protection of
the public health” The recommendations include,?%®

Mount  public education campaigns to
encourage smokers to switch to e-cigarettes,
including campaigns targeted to groups with
the highest smoking rates such as Black and
LGTBQ people. These campaigns would provide
accurate information about the relative risks
of cigarettes compared to vaping and instruct
smokers on how to use e-cigarettes to stop
smoking.

Require that all labeling and marketing of
cigarettes and other combustible tobacco
products include a warning about those relative
risks and the potential health benefits of
switching to e-cigarettes.



Apply less costly and burdensome restrictions
and requirements to e-cigarettes and
their advertising and marketing than those
applied to cigarettes or other combustible
tobacco products.

. Create an expedited pathway for e-cigarette
manufacturers to secure FDA product approval
orders for new types and brands of e-cigarettes
with the potential to increase the numbers of
smokers who switch to vaping.

Also create an expedited pathway fore-cigarette
manufacturers to obtain FDA Modified Risk
Tobacco Product orders allowing them to
advertise that their e-cigarette products entail
less risk than cigarettes and other combustible
tobacco products.

Enable more smokers to quit or secure the
nicotine they crave from e-cigarettes by capping
nicotine levels for cigarettes at no more than 0.4
Mg nicotine per gram or 0.6 mg per cigarette,
levels that should not promote addiction
or compensating behavior such as inhaling
more deeply.?%°

Apply higher taxes and minimum prices for
cigarettes and other smoked tobacco products
than for e-cigarettes to make vaping more
appealing economically to smokers.  This
recommendation is also supported by recent
research findings that a Minnesota state tax on

e-cigarettes aimed at discouraging vaping by
young people induced some adults to switch
from vaping to smoking and reduced the
numbers of adults who stopped smoking.?©

Experts at the University of Michigan’s School of
Public Health and Tobacco Research Network
recently recommmended many of the same measures,
including higher taxes on cigarettes and other
combustible tobacco products than on e-cigarettes
and setting nicotine vyields for cigarettes at levels
unlikely to sustain addiction?" They also urged the
FDA to cap the maximum emissions of the toxic
substances in cigarettes and limit e-cigarette sales
to adults-only retail outlets.

Some commentators who support vaping to help
people reduce or stop smoking have a mixed view
about flavored e-cigarettes. Despite extensive
research showing that flavored e-cigarettes are
more effective than tobacco flavored vaping
products in helping smokers reduce or stop their
cigarette use, and despite survey evidence showing
that flavors play a very modest role in attracting
some adolescents to vaping, some experts
remain concerned that flavored vaping products
attract adolescent non-smokers. As a result, the
University of Michigan experts and some others
recommend that the FDA allow a limited variety
of adult-oriented flavors for e-cigarettes including
menthol but not candy and other sweet flavors,

The FDA and Congress should consider more

proactive measures to persuade Americans
to stop smoking by shifting to vaping.




48

while barring all non-tobacco flavors in cigarettes
and restricting the sales of flavored e-cigarettes to
adult-only retail outlets.?? This approach ignores
research findings that the lack of appealing flavors
in e-cigarettes reduced smokers’ use of vaping
to help quit smoking.?® Moreover, the Michigan
recommendations were published before the most
recent studies on the anti-smoking effectiveness of
flavored vaping products on a broader basis.

The FDA and Congress also should consider more
proactive measures to persuade Americans to
stop smoking by shifting to vaping.

For example, this year the British government
introduced its “Swap to Stop” initiative that includes
aggressive policies to accelerate the switch from
cigarettes to vaping.?* Under the program, the
government will provide at least one million Britons
or one in five English smokers with free “vaping
starter kits” and behavioral supports to help them
switch.  Swap to Stop also will provide direct
payments to pregnant smokers who shift to vaping
or stop smoking entirely.

These policy changes are all based on the scientific
evidence that, as Dr. Lindblom has written,
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“... e-cigarettes are uniquely
positioned to serve as less-harmful
alternatives to smoking because
they enable users to inhale nicotine
into their lungs, as smokers do, but
without using any comlbustion or
tobacco. By delivering nicotine
from a liquid solution in aerosol
form without combustion,
e-cigarettes can sharply reduce
user and non-user exposure to
mMany carcinogens and other
harmful or potentially harmful
constituents.” #®

As a result, “public health gains are secured
each time a smoker who would not otherwise
quit all smoking switches entirely to using
e-cigarettes instead.”?®



Conclusions

This study examined the risks and benefits of e-cigarette use in the United
States by reviewing the scientific literature and through new econometric
analysis. First, we found that Americans use e-cigarettes more moderately
and irregularly than often assumed. In 2022, about 13 percent of adolescents
or high school students reported vaping in the previous month, with only 4
percent doing so daily. Among adults, 5 percent vaped in the previous month
with 3 percent vaping daily. The National Youth Tobacco Survey also has
found that flavorings in e-cigarettes are now a minor factor in decisions by

adolescents to use vaping products.

Contrary to a common popular
view, there is little evidence in
the scientific literature that
vaping poses any substantial
health risks, and especially as
compared to smoking.

Public Health England, the British agency that was
responsible for protecting and improving the health
and wellbeing of Britons, assigned e-cigarettes
5 percent of the health risks of smoking. Nicotine
is the only ingredient common to cigarettes and
e-cigarettes, and it can be addictive. However,
studies have not found that absorbing nicotine

is harmful in itself. Nicotine vaping does have
some physiological effects, and some users report
headaches and sore throats. However, those
physiological responses are not linked to any serious
health issues. Crucially, e-cigarettes do not contain
any of the toxic ingredients that make smoking a
major cause of cancers, heart disease, stroke, and
pulmonary diseases.

E-cigarettes can also provide significant benefits.
CDC surveys and many scientific studies have
found that vaping can help people reduce or
quit smoking, especially by using flavored vaping
products. While smoking rates have been declining
in the United States since the early 1970s, we found
that the downward trend from 2002 to 2010 began
to accelerate coincident with the introduction and
rising use of e-cigarettes. Moreover, the increasing
use of e-cigarettes from 2010 to 2022 is correlated
strongly with falling smoking rates.
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Since correlation does not necessarily imply
causation, we further tested whether the new
alternative of e-cigarettes played a significant
role in the historically large drop in smoking rates
since 2010. First, we examined five other possible
factors and established that three of them-—
cigarette tax and price increases, the FDA ban
on most flavored cigarettes, and the availability
of other nicotine replacement packages such as
gums and patches—did not affect the downward
shift since 2010 in the long-term decline in
smoking rates. We also found that two other
factors—the CDC Tips anti-smoking campaign
and expanded access to anti-smoking services
under the ACA—did contribute modestly to the
recent downward shift. However, most of that
downward shift remained unexplained, and the
literature does not cite other factors to explain
it apart from the rising use of vaping products.
Nevertheless, to be conservative we attributed
25 percent of the unexplained acceleration
in declining smoking rates to “X factors” for
unknown causes.

On this basis, we conclude that the remaining
decline can most reasonably be attributed to the
availability and spread of vaping products. We
estimate that the use of e-cigarettes from 2010
to 2022 reduced the number of adult smokers
by more than 6 million or an average of nearly
510,000 smokers per year. We further find that
the additional reduction in adult smoking rates
associated with vaping from 2010 to 2022 saved
more than 113,000 people from smoking related
premature deaths over those years and can be
expected to save some 334,000 people by 2030.

Living longer also enabled those former smokers
to continue contributing to the economy, and we
calculated that their doing so added nearly $66
billion to GDP from 2010 to 2022. The shift from
smoking to vaping also reduced the healthcare
costs and productivity losses associated with
smoking-related illnesses that as yet have not
caused premature deaths. We estimate that
the shift from smoking to vaping in this period
produced $39 Dillion in healthcare savings
and averted $71 billion in productivity losses by
people who shifted from cigarettes to vaping
and otherwise would have suffered smoking-
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related health problems. All told, smokers shifting
to vaping from 2010 to 2022 have generated
economic benefits and savings  totaling
$180 billion.

These benefits would have been larger but for
the predominantly negative media coverage
of vaping that convinced most Americans that
e-cigarettes are not a healthier alternative to
smoking. A recent National Cancer Institute
survey, for example, found that only 11 percent
of Americans believe that vaping is less harmful
than smoking while 63 percent see it as more
harmful or equally harmful.

The benefits of e-cigarettes
also would have been greater
but for the FDA’s reluctance
to acknowledge the anti-
smoking benefits of vaping
and regulate cigarettes and
e-cigarettes on that basis.

Instead, when the FDA first applied broad
regulation to tobacco products in 2016, it
exempted existing cigarettes and their future
equivalents, but not e-cigarettes, from new legal
requirements that approved tobacco products
must be “appropriate for the protection of public
health” As a result, only 23 vaping products
and devices have been approved from 6.7
million applications from vaping manufacturers
accepted for the FDA's review and the 1.2 million
applications formally evaluated by the FDA.
The FDA also has refused to allow producers
of e-cigarette makers to advertise that their
products do less harm than cigarettes or even
that their products do not contain the specific
toxic ingredients found in cigarettes.

In July 2022, FDA Commissioner Robert Califf
asked the Reagan-Udall Foundation to convene
an independent panel of experts to evaluate the
performance of the Center for Tobacco Products.



In December 2022, the Foundation issued its
report urging the FDA to develop a new strategic
plan that will strengthen its regulatory processes
and operations to better carry out its public
health mandate?” In response, Commissioner
Califf announced in February 2023 that the FDA
would develop and release a five-year plan and
policy agenda on all forms of tobacco use by the
end of 2023.2®

We urge the FDA to include
in its new agenda specific
reforms to promote vaping
as a desirable alternative
to smoking, based on the
scientific evidence and
recommendations from
former FDA officials and
other tobacco experts.

Under this agenda, the FDA would proactively
educate Americans about the disparate risks of
smoking and vaping and how people can use
e-cigarettes to reduce or stop smoking. The FDA
also should apply new labeling, advertising, and
marketing regulations to cigarettes and vaping
products that acknowledge their disparate
risks and vaping’s utility in helping people stop
smoking. In addition, the FDA should approve
the sale of flavored vaping products and cap
the nicotine levels in cigarettes to induce more
smokers to quit or seek the nicotine they crave
from vaping products.  Finally, Congress and
state legislatures can do their part by giving
smokers economic incentives to quit or shift to
vaping through higher taxes and minimum prices
for cigarettes than for e-cigarettes.

..the FDA should approve the sale of flavored
vaping products and cap the nicotine levels in

cigarettes to induce more smokers to quit or
seek the nicotine they crave from vaping products.
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Basic Approach and Contributions to
the Literature

Following the work of previous analysts, we adopted
acounterfactualforecasting approachto determine
the impact of e-cigarettes on cigarette use.?” This
approach is preferred due to the complicated
nature of constructively estimating population-
level impacts using available data. Estimates of
transition rates between different categories of
cigarette and e-cigarette use vary greatly and can
produce narrow results that obfuscate the impacts
that are relevant for tobacco policy.??° Moreover,
our methodology advances previous instances of
this approach in five ways:

1. Weconsiderdataonadultsandyouths fromboth
the CDC National Health Information Survey
(NHIS) and National Youth Tobacco Survey
(NYTS). As previous researchers have found,
e-cigarette use and its impact on smoking rates
vary by age in the adult population reported
in the NHIS, so we expanded our analysis by
including the NYTS data, which enabled us to
broaden the conclusions. Since e-cigarette use
by youths is a salient issue, determining whether
the impact on adult smoking rates identified in
previous studies applies to younger people is
relevant for policy purposes.

2. The timeframe for our study covers data
through 2022 so the analysis includes the
pandemic and immediate post-pandemic
period, enabling us to draw conclusions albout
the future with greater confidence.

3. Forthe adult population, we supplemented the
NHIS dataset with estimates from a separate
mixed-mode survey of rates of e-cigarette use in
2010-2012,%2" rather than imputing them, so we
only had to impute the 2013 value.?”? We also
aligned our age groups with the groups used
by the mixed-mode survey which facilitated
our subgroup analyses and avoided imputing
several years of data within subsamples.

4. We examined multiple structural breakpoints
in the cigarette prevalence time series, so
our analysis avoids bias from the accelerated
decline in cigarette prevalence in the 1990s and

early 2000s. Including multiple breakpoints
substantially improves the model.

5. We considered five potential alternative
mechanisms for the accelerated decline in
smoking rates after 207T1—cigarette tax and
price changes, the CDC Tips campaign, certain
provisions of the Tobacco Control Act, use of
other nicotine replacement products, and the
ACA—to produce more accurate final estimates.

Data Source for the Adult Use Model

Our analysis of adult tobacco behavior used data
from the CDC's NHIS for 1991-2022. Data for 1991 to
2021 was retrieved from the Integrated Public Use
Microdata Series (IPUMS) website, and the 2022
data was retrieved directly from the CDC. The NHIS
dataset includes annual representative information
on smoking behavior as well as demographic
information including gender, race, ethnicity, age,
and income. Consistent with NHIS methodology,
“never-smokers” are defined as those who had
smoked fewer than 100 cigarettes in their lifetime.
Among those who had smoked at least 100 lifetime
cigarettes, “current smokers” are ‘now’ smokers who
smoked ‘some days’ or ‘every day, while former
smokers are those who no longer smoke. The survey
does not include cumulative lifetimes measures
for e-cigarettes, and the definition of e-cigarettes
varied slightly from year to year??® The 2020 the
data could have been affected by the COVID-19
pandemic, both in its effects on smoking and
vaping rates as well as the NHIS’s use of interviews
by telephone instead of in-person. However, our
breakpoint detection methods did not identify 2020
as a potential breakpoint, limiting our concerns
about pandemic-related data effects.

Breakpoint Detection

The initial step of our analysis focused on
determining o breakpoint in  the cigarette
prevalence time series from which to begin a
forecast period.
Kneedle algorithm to identify “knees” or inflection
points in a trend?® and identified 2010 as the
“knee” in the cigarette prevalence time series. Using

Earlier researchers??* used the
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2010 as an inflection point is also consistent with
other previous studies.??® To further investigate this
modeling decision, however, we applied the Bai and
Perron’s algorithm for multiple structural breaks,??’
which is designed to identify the structural break(s)
that result in the lowest sum of squared residuals
in a linear trend model. Further, to avoid overfitting
by identifying too many structural breaks, we also
applied the LWZ criterion for model selection which
is more conservative regarding the total number
of structural breaks than the Bayesian information
criterion employed by Bai and Perron.?2®

Alternative Explanations that Resulted
in Model Adjustments

In 2020, the CDC published an evaluation ofits Tips
campaign and found that it resulted in 1,005,419
sustained quits in the period from 2012 to 2018 or an
average of 143,631 quits per year??® The evaluation
did not indicate the campaign’s effectiveness varied
over time in a significant way, so we extrapolated
the results to the years 2019 to 2022 and assumed
that from 2012 to 2022, 143,631 quits per year are
attributable to the Tips campaign.

Unlike the Tips campaign that the CDC evaluated
and reported a methodologically sound estimate
of its effects over a defined period that we could
extrapolate forward, the ACAs effects were more
challenging to incorporate constructively into our
model. However, our test for structural breaks in
the smoking prevalence time series identified a
break downwards in 2014, lending credence to the
proposition that the ACA had a population level
effects on smoking rates based on two key provisions
that took effect fully in that year (the mandatory
smoking cessation coverage requirements and
the Medicaid expansion). In the interest of a more
conservative estimate of the impact of e-cigarettes,
we attributed the 2014 downward shift or break in
the level and trend of smoking prevalence to the
ACA. Therefore, we took the difference between
the change in trend and level for two additional
linear segments, 2010 to 2014 and 2014 to 2018,
and applied those changes in trend and level to the
Tips-adjusted trend line beginning in 2014. In this
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way, we could construct a counterfactual estimate
of smoking prevalence that incorporated the effects
of both the Tips campaign and the ACA increased
smoking cessation coverage and  Medicaid
expansion.

Potential Alternative Explanations that
Did Not Affect the Model

We analyzed three other alternative factors that we
found did not meaningfully affect the smoking rates.
The first is the 2009 ban on non-menthol-flavored
cigarettes. An early analysis (Rossheim, 2020)
that identified such an effect did not sufficiently
demonstrate its claim for three principal reasons.2*°

First, the analysis used large national surveillance
data and only analyzed only one break in trend and
levels for four age groups, immediately following
the ban. Without additional sensitivity analyses
or comparisons to trial-level results of effects, it is
impossible to disentangle the long-term effect of the
ban from the effect of e-cigarette use that became
increasingly popular starting around the same time.
This is why our analysis includes additional subgroup
analysis as well as comparisons to non-population-
level studies to corroborate our findings.

Second, the study found a strong effect among
youths ages 12 to 17, a much more attenuated effect
among young adults ages 18 to 25, and very small
or no effect among adults ages 26 to 49 and older
adults ages 50 and over. By contrast, our subgroup
analysis shows the largest departure from the pre-
2010 trend among those ages 25 to 44, and the
analysis of NYTS data found little change in the trend
of youth smoking. Rather, our subgroup analysis
strongly suggests that e-cigarette use was the
primary explanatory factor for the change in trend,
based on comparisons of e-cigarette prevalence
to the change from trend within demographic
groups. Subgroup analysis of the Rossheim study’s
findings further reduces confidence in its proposed
explanatory factor: Before the ban, only 1 percent
of the population age 55 and older used flavored
cigarettes; yet the change in slope estimates and
total effect estimates for Older and Adults in the
Rossheim study are very similar. (Table Al below).



Table Al: Estimated Effect of Flavor Ban on Cigarette Use, By Age, from Rossheim Study?'

Adults

Older Adults

Itis unreasonable to attribute a 15 percent reduction
in cigarette use to a flavored smoking ban for a
group in which less than 1 percent used flavored
cigarettes prior to the ban, as if that 1 percent of all
older adults could represent more than 15 percent
of the smokers. While the authors do not claim that
the effect on olderadults was statistically significant,
the similarity of the change in slope estimate and
confidence interval among the adult population to
the clearly incorrect estimate for older adults raises
serious questions about how much of this decline
can be attributable to the flavored cigarette ban.
It is much more likely that the advent of e-cigarette
use very soon after the initial ban confounded the
study’s results. By contrast, our age-based sensitivity
testing is consistent with our overall findings and the
broader research about e-cigarette and smoking
rates by age.

Third, later analyses as well as the original study
found evidence that the ban on flavored cigarettes
led to a substitution effect towards other flavored
tobacco products.?*? With the overall use data, it is
very likely that some of the decrease in cigarette
use attributed by the study to the ban reflected
smokers shifting to flavored e-cigarettes rather
than menthol cigarettes, which were not subject
to the ban. This suggests that even if the ban on
flavored cigarettes had some effect on the decline
in overall cigarette use, much of that decline was
attributable to the increasing availability and use
of e-cigarettes as an alternative.

Overall, analysis does not support the proposition
that the ban on flavored cigarettes in itself
contributed in a meaningful way to the decline in
smoking beginning around the 2010 breakpoint,
and we did not adjust our estimate on the basis of
this provision of the Tobacco Control Act. Any effect

Change in slope

Odds Ratio (95% Cl)

.994 (.992,.997)

.995 (.990, 1.000)

Total Effect
.883(.785, .994)

.854 (.702,1.039)

was at most modest, and we can account for our
25 percent X factor encompassing any unknown
factors affecting the smoking rate.

We also considered the proposition that rising
cigarette prices and specifically the 2009 increase
in the federal excise tax on cigarettes affected the
rate of decline in smoking prevalence. Using data
from the CDC’s comprehensive dataset on state-
level historical cigarette tax rates and retail prices,
we calculated an aggregate national average retail
price of a pack of cigarettes.?®* The average 2.44
percent price increase peryearwas lower after 2009
than the 2.66 percent average annual increase
from 2002 to 2008. On this basis, any price effect
for our counterfactual forecasting approach would
result in a slower decline in smoking rates post 2010
rather than the acceleration that occurred. While
there was a large one-time spike from the 2009
tax increase, the 2010 breakpoint shows a change
in trend rather than level. Certainly, the 2009 excise
tax increase could not have created conditions
resulting in declining smoking rates for more than
a decade. As for a potential break in level (rather
than trend), overall smoking prevalence increased
in 2010.

We conclude, therefore, that changes in cigarette
prices did not contribute to changes in the trend of
cigarette smoking rates among adults in the post
2010 period. This conclusion is consistent with prior
research on the 2009 excise tax that broadly found
that while the policy helped reduce youth smoking
rates, it did not have a statistically significant effect
on adult quits.?* Table A2 provides the year-by-
year data on e-cigarette use and total e-cigarette
users and the contemporaneous changes in those
measures for cigarettes.
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Table A2: E-Cigarette Use and Its Impact on Cigarette Use, 2011 to 2022

E-Cigarette Use Effect on Cigarette Use

Prevalence Users Prevalence Users

20M 0.8% 19M
2012 2.6% 61M
2013 3.2% 75M
2014 3.7% 89M
2015 3.2% 79 M
2016 3.2% 7.8 M
2017 2.8% 6.9M
2018 3.2% 81M
2019 4.3% 10.9M
2020 3.6% 9.1M
2021 4.4% 11M
2022 5.9% 15.0 M

- 0.2% -05M
-0.7% -1.7M
- 0.6% -1.4M
- 0.8% -1.9M
-1.7% -41M
-11% -2.8M
-1.9% -48M
-1.8% -45M
-1.6% -4.0M
-2.3% -5.8M
-2.8% -7.0M
-2.4% -6.1M

-44.5M

NHIS Data Subgroup Analysis

We conducted subgroup analysis for the three
demographic groups by gender, age and race and
ethnicity. For race and ethnicity, we considered only
Hispanic, non-Hispanic Black, and non-Hispanic
white because the data over time for other race
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categories had comparability problems and small
samples.?®> For each subgroup, we followed the
same procedures as the overall population.

First, we conduct breakpoint testing to determine
years of interest. The most salient results of this test
are displayed in Table A3, including the breakpoints
for the impact of the ACA by subgroup.



Table A3: Breakpoints by Gender, Age, and Race and Ethnicity

Baseline
Period Begins

Projection
Period Begins

ACA Impact
Period Begins

Male 1999

Female 2003

2010 2015

201 2015

Race and Ethnicity

Non-Hispanic Black 2002
Non-Hispanic White 2002
Hispanic 2001

20Mm 2017
20Mm 2015
2009 2014

18-24 2002
25-44 2004
45-64 2002

65+ 2002

The results for each subgroup align with breakpoint
structure of the data for the overall population,
providing additional credence or support for our
population-level estimates. Notably, seven of the
nine subgroups had breakpointsin 2010 or 2011, and
the exceptions were very close to those years—2012
for the 45 to 64 age group, and 2009 for Hispanics.
In addition, every group except the age group 65
and older and non-Hispanic Blacks had breakpoints
in 2014 or 2015 followed by a breakpoint in 2018
or 2019. This pattern is well aligned with both
the population-level breakpoints and data on
increases in Medicaid enrollments during that
time period, given one or two additional years for
the new ACA benefits to affect smoking rates. The
fact that the population age 65 and over did not
have a breakpoint beyond 2011 corroborates the
proposition that the 2014 and 2015 breakpoints are
related to the ACA, since Medicaid expansion had
a much smaller impact on the population 65 and
over compared to the other subgroups. The non-

2010 2014
2010 2015
2012 2014
20Mm =

Hispanic Black population is an outlier here with
the only breakpoint post-2011 occurring in 2017. The
most significant variation, as expected, occurs with
the start of the baseline periods, which range from
1999 for Males to 2004 for the age group 25 to 44.

It is well-documented that the effects of the CDC
Tips campaign and the ACA were not uniform
across demographic groups.?*® To distribute the
effects of Tips across our demographic groups,
we applied the point estimates from a study that
calculated the influence of a variety of smoker
characteristics on the perceived effectiveness of
the Tips advertisements and the odds ratios for
associations between perceived effectiveness and
quit attempts.?*” The campaign was more effective
among men than women and among Black
individuals than white individuals, and decreased
in effectiveness as age increased.?*®

To account for demographic variations in the
impact of the ACA Medicaid expansion, we used
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data on Medicaid enrollments provide in the
Census Bureau’s Current Population Survey Annual
Social and Economic Supplement from IPUMS.2*° To
help isolate the effect of the Medicaid expansion,
we analyzed the difference in Medicaid enrollees
in each subgroup in 2013 and 2015 and calculated
a share of ACA benefit for each subgroup. Next, we
multiplied this share by the population-level break
in level and trend for smoking prevalence in 2014,
to determine the ACA effect that could reasonably
be attributed to each subgroup. We also applied
our 25 percent reduction in e-cigarette benefits
to account for unknown potential effects beyond
the five factors that we examined (CDC Tips, the
ACA, the Tobacco Control Act, use of other nicotine-

Figures A1-A9:
Counterfactual Forecasts

of the Impact of E-Cigarette
Use on Adult Smoking Rates
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replacement products, and cigarette price
changes). The 2022 results and the cumulative
effects are similar for all demographic groups
except non-Hispanic Black individuals and Hispanic
individuals. This may be a result of the volatility
in smoking rates in the baseline period for these
groups which limited the precision of our approach.

Figures with the smoking rate trend line extrapolated
from the 2002-2009 period (blue line), the actual
smoking rate trend (red line), our estimates of the
effect of Tips, the ACA and the 25 percent X factor
(the shaded grey areq), the trend of e-cigarette
use (the green line), and the estimated impact of
rising e-cigarette use on the smoking rates (the pink
shaded area) are provided below for each subgroup.
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Figures A1-A9: Counterfactual Forecasts of the Impact of E-Cigarette Use on Adult Smoking Rates (cont.)
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Breakpoint Variation Sensitivity Tests

We performed additional tests using alternative
designations of the structural breaks in the smoking
prevalence trend to ensure that our results are
robust to the break-detecting algorithm. The Bai
and Perron test identified 2011 for a single structural
break, and the Kneedle test identified 2009 as
the singular break in trend. To test the sensitivity
of our model to the selection of the beginning of
the forecast period, we ran two alternative models
with breaks in 201 and 2009 in place of a 2010
break. The test using a 2011 break produced a
total reduction of 53.0 million smoker-years instead
of the 445 million in our 2010 break scenario.
Moving the break back to 2009 produced a
forecast reduction of 659 million smoker-years
resulting from e-cigarette use. This suggests that
our initial analysis may underestimate the impact
of e-cigarettes on the use of cigarettes.

We also ran the model removing the 2002 break
point and using only the 2010 structural break. This
specification was used in a recent notable analysis
as the Kneedle break-detecting algorithm used
in the study does not allow for multiple breaks.?*°
As expected, our analysis without the 2022
break found that e-cigarette use was associated
with a considerably smaller impact, accounting
for only 339 million fewer smoker-years. This
specification, however, did not account properly
for the substantial decline in smoking prevalence
from 1997 to 2002, resulting in a historical trend

that does not match the years preceding the 2010
breakpoint. Therefore, this confirms the importance
of including the 2002 breakpoint and explains why
our estimated reduction in cigarette use exceeds
that of prior analyses.

Investigating the Impact of Vaping on
Cigarette Use for Youths

We also examined the effects of e-cigarettes on
cigarette smoking by youth using data from the
CDC'’s National Youth Tobacco Survey (NYTS). The
NYTS provides nationally representative data
covering middle schooland high school students’use
of cigarettes and e-cigarettes with demographic
breakdowns. The COVID-19 pandemic forced the
CDC to administer the NYTS online in 2021 instead
of in person on school campuses, and the survey
continued to be conducted online in 2022. As with
NHIS data, this shift may limit the comparability of
the time series data but should not substantially
affect our analysis.

As we did for the adult analysis of NHIS data, we
created a counterfactual forecast by first analyzing
structural breaks in the trends of the data on
smoking prevalence by adolescents. We applied the
Bai and Perron algorithm which identified structural
brecks in 2004, 2013, and 20182 (See Figures
A10 and All below.) These breaks are somewhat
analogous to the adult case, and the trend lines in
each time segment aligned closely with the data.

Figure A10: Trends in Cigarette and E-cigarette Use by Youth, 1999 to 2022
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Figure A11: Counterfactural Forecast Breakpoints for Adolescents, 2004 and 2013
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The forecasts for the pre-2004 and post-2013
periods had the worst fits as those data proved to
be less linear. However, this issue did not present
a problem for our counterfactual forecasting as
we can use the 2004 to 2013 period to train our
forecast. This period follows a very consistent linear
trend over the entire decade. As with the NHIS
adult data, the smoking prevalence by adolescents
declined substantially in the late 1990s and early
2000s, but that trend did not persist through the
latter half of the decade from 2000 to 2009. The
later breakpoints in 2013 and 2018 immediately
preceded large spikes in e-cigarette use in 2014
and 2019, suggesting a relationship between rising
e-cigarette use and declining cigarette use.

Figure T1A presents a counterfactual forecast for the
youth population based on extrapolating the pre-
2013 trend line through 2022. This exercise produces
a pattern very different from the analogous adult
analysis.  While the smoking prevalence trendline
generally tracks beneath the forecasted trendline,
it remains close to or within a 95 percent confidence
interval and exceeds the forecasted trend in 2018.
The hypothesized impact of the Tobacco Control
Act of 2009 (TCA), cigarette price changes, and the
20M CDC Tips campaign on cigarette use do not
appear to affect the youth population, as there is
no statistically significant departure from the pre-
2009 trgjectory until the decline that begins in
2014, three years after the Tips campaign started
and five years after passage of the TCA and the
cigarette excise tax increase.

2010 2015 2020

Trend

By contrast, previous studies have found that
the Medicaid expansion under the ACA that
began in 2014 and the additional financing for
the Children’s Health Insurance Program (CHIP)
increased significantly the access of young people
to anti-smoking services.?*? In conjunction with the
ACA requirements for smoking cessation coverage
in ACA-covered healthcare plans, the number of
youths that gained access to better healthcare and
specifically to smoking cessation assistance grew
dramatically directly following the 2013 breakpoint.
While Medicaid already provided coverage for
children in low income families, lowering the income
eligibility threshold in the ACA Medicaid expansion
states resulted in more than 700,000 young people
under age 18 gaining insurance coverage between
2013 and 2015.2%

Despite these effects, the fact that a second
breckpoint identified in 2018 corresponds to the
second spike in e-cigarette use by youths suggests
that such e-cigarette use had some negative effect
on their cigarette prevalence rate. However, based
on the entanglement with the ACA implementation
timeline, the absence of a statistically significant
difference from the pre-2013 trendline for most of
the 2014 to 2022 forecast period, and the very low
ratio of lower smoker-years to increased e-cigarette
user-years over that time period, we concluded
that among young people, e-cigarettes have only
modest effects on reducing their smoking rate.
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