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Electronic nicotine delivery systems (ENDS) including electronic
: cigarettes (e-cigarettes) deliver high doses of nicotine, a highly
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have been linked to numerous adverse health effects, including
cardiovascular and respiratory disease, cancer, and mental health
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The landscape of e-cigarettes and ENDS is undergoing rapid
transformation, paralleled by swift changes in the market. To
illustrate this transformation, ENDS initially emerged in the form
of cig-a-likes, refillable systems, and tank setups, which relied
on freebase nicotine that proved unappealing at higher nicotine
concentrations. Subsequently, this product line evolved into pod
mods and disposables employing nicotine salts. This shift in both
design and functionality has played a role in reducing the perceived
risk of e-cigarettes among adolescents®®.

Due to the emergence of e-cigarettes and their strong appeal to
adolescents and emerging adults, a generation that was on the cusp
of being the first to broadly reject cigarette smoking and become
tobacco free, instead has experienced nicotine dependence on
e-cigarettes. This is in part due to inadequate regulatory oversight
over the manufacture, marketing, and sale of e-cigarette products.

Due to the lower prevalence of e-cigarette use in racial and
ethnic minority groups compared to White individuals®, many
scholars have avoided the term disparities for e-cigarette use across
subpopulations'®12, We argue that there are still many reasons why
we may think about e-cigarettes in terms of disparities framework.

First, economic inequalities correlate with disparities in
e-cigarette use. In a 2023 study by Benny et al,, an increased Gini
coefficient was associated with daily e-cigarette use only in girls.
The authors combined individual-level survey data from the
Cannabis, Obesity, Mental Health, Physical Activity, Alcohol Use,
Smoking, and Sedentary Behavior (COMPASS) study and area-level
data from the Canadian Census (year 2016). Then, they applied
multi-level logistic regression models to assess the relationship
between income inequality and adolescent daily and current use
of cannabis, cigarettes, and e-cigarettes. Their analytic sample was
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composed of a total of 74,501 students aged 12-19 who
were 50.4% male and 69.1% White. While Gini was not
significantly associated with daily e-cigarette use, the
study documented a significant interaction between Gini
and gender (Odds Ratio: OR=0.87, 95% CI= 0.80-0.94),
indicating that increased income inequality was associated
with higher risk of reporting daily e-cigarette use among
females only!3.

Second, there are racial and ethnic disparities in the
following factors that shape e-cigarette use outcomes
and exposures: (1) exposure to tobacco ads, regardless of
product!, (2) uptake of tobacco control policies such as
smoke-free zones'®, (3) mistrust in tobacco control policies
and related agencies such as FDA, (4) trust in tobacco
companies?’, (5) care seeking'®, (6) literacy and perceived
risk'®, (7) co-use?’, (8) negative consequences such as
dependence®' and related morbidity and mortality??, (9)
susceptibility to nicotine dependence with lower level of
exposure?®, and (10) relapse after quitting?*. A study by
Truth initiative on seven hundred and fifty tobacco outlets
in the Washington DC area showed a six times higher
presence of tobacco advertisements on the exterior of
gas stations than on other retail store types, and lower
presence of advertisements at bars or restaurants that sold
tobacco (OR=0.33), a spatial inequality that differentially
exposed racial and ethnic groups to advertisement of
various tobacco ads. Exterior tobacco ads are three times
more likely in areas of the city that were predominantly
African American®?’. Illicit sales of banned tobacco
products based on age were more common for high schools
in majority African American block groups (OR=1.29)'
According to one study, African American and Asian people
had seven to nine times higher odds of trusting tobacco and
e-cigarette companies regarding the information about the
health effects of e-cigarettes than White people?’. This may
be because marginalized communities may have lower
trust toward governmental institutes and organizations
such as CDC and FDA%?%, due to previous experiences®’.
Analysis of the 2017 Youth Risk Behavior Survey (YRBS)
showed that American Indian / Native American students
had higher odds than White peers of being dual users
(Relative Risk Ratio = RRR), 2.10, 95% CI, 1.01, 4.39),
while African American, Hispanic, Asian and multi-racial
and ethnic groups had lower odds than White peers of
being dual users. Additionally, Asian students had lower
odds than White students of being e-cigarette only users,
whereas African American and Asian students had lower
odds than their White peers of being cigarette only users.
Also, American Indian/Alaskan Native students are most
vulnerable to e-cigarette/cigarette use?.

Third, there already exists some evidence suggesting
that marginalized groups based on race and ethnicity,
sexual orientation, and sex may have a higher prevalence of

e-cigarette use (Figure 1). There is an increased prevalence
of e-cigarette use in American Indian/Alaskan Native
individuals3’. In the 2018-2019 Tobacco Use Supplement
to the Current Population Survey, the largest nationally
representative tobacco use survey of US adults, the
prevalence of vaping was higher among men (2.8%; 95%
Cl, 2.7%-3.0%) and among non-Hispanic White (2.8%),
American Indian/Alaskan Native (4.2%), and multiracial
(4.5%) individuals®’. In addition, there is a higher
prevalence of e-cigarette use in high SES racial and ethnic
minorities than high SES non-Hispanic White people®. In
addition, African American people show a lower prevalence
of tobacco use in early life than their white counterparts,
but face a larger increase in the prevalence of tobacco
use in adulthood. This pattern is probably due to African
American adults facing blocked opportunities related to
employment and living a prosperous life*3. In addition, the
decline in tobacco use among youths is showing a larger
rate in White than African American youths, according to
Monitoring the Future®*. Finally, as Healthy People 2030
suggested®, African American people tend to use tobacco
forlonger periods before attempting to quit and make more
quit attempts, and at the same time are less successful in
quitting tobacco than non-Hispanic White people®*. A
study showed African American communities’ recurrent
distrust in the FDA due to 4 main contributing factors: (1)
that the FDA is influenced by the tobacco, agricultural, and
pharmaceutical industries; (2) that the FDA is influenced
by money and politics; (3) that the FDA is a bureaucracy
exercising monopoly and power; and (4) that the FDA lacks
technical capacity and competence to regulate tobacco
products?®.

Gender o
t+hni
Identity Race/Fthnicity
Sexual Place
Orientation

Sex

Figure 1: Intersections of marginalizing identities may be
associated with prevalence of ENDS use.
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Fourth, there are considerable disparities in e-cigarette
use of lesbian, gay, bisexual, or transgender (LGBT) people,
particularly those who are at the same time racial and
ethnic minority?”. In a study, e-cigarette use prevalence
was higher for most non-heterosexual youths from racial
and ethnic minority backgrounds than their heterosexual
counterparts. However, multivariable logistic analysis
showed varied results by racial and ethnic groups, with
higher e-cigarette use odds for sexual minority youths,
although not statistically significant for some racial and
ethnic groups. African American gay or lesbian (OR:
3.86) and bisexual (OR: 3.31) high school students had
significantly higher e-cigarette use odds than African
American heterosexuals. Non-Hispanic African American
females e-cigarettes use odds are 0.45 times that of non-
Hispanic White males, and non-Hispanic other gay or
lesbian had 3.15 times higher e-cigarette use odds than
non-Hispanic white heterosexuals?’.

Fifth, while White and higher-income people who smoke
are likely to begin using e-cigarettes as a replacement for
conventional cigarettes when they quit cigarettes, African
American and low income individuals are likely to use
e-cigarette without quitting cigarettes, with differences in
e-cigarette uptake possibly partly explained by perceived
harm or social norms of e-cigarettes®. If e-cigarettes in the
US are seen as a replacement and harm reduction that is
replacing cigarette, then the population that is not showing
such a transition is still showing disparities. That means
even lower use of e-cigarette becomes a sign of disparities
in racial and ethnic minorities such as African Americans,
even if there are some considerable risks in e-cigarette
use?’. Still, some level of privilege is needed for Americans
to use e-cigarettes instead of conventional cigarettes, which
is a type of injustice and a potential source of disparities.
Perhaps the most notable finding in the Spears et al. study
was an association that is generally consistent in the ENDS
literature: people who smoke cigarettes and have greater
resources and more social “privilege” (e.g., higher income
and educational attainment or White race) adopt ENDS at
higher rates. Emerging longitudinal evidence suggests that
these groups are also more likely to switch to exclusive
ENDS use, thereby reducing harm. Several factors may
explain this pattern, including ENDS accessibility, cost,
social norms, and risk perceptions. If this divergence
persists, differential rates of quitting cigarettes by using
ENDS may exacerbate smoking-related disparities. This
would not be the first example of a disruptive technology
or medical innovation that shifts the socioeconomic health
gradient in favor of higher-resourced individuals#*°.

A number of policy changes*! are required to reverse
the e-cigarette trends that have become a significant
public health concern over the past decade*?. Current
regulations around e-cigarette marketing and sales are

inadequate and do not sufficiently protect youths from
exposure, access, and use of e-cigarettes*. Currently,
many youths are exposed through social media. There are
also policy debates around the effectiveness of various
tax strategies for curbing youths’ e-cigarette use. Policies
should discourage e-cigarette use while not encouraging
replacement with combustible tobacco products as well
as imposing limits on nicotine content in e-cigarettes and
other tobacco products to minimize the risk of addiction
and continued use. Currently, e-cigarette companies are in
what has been called a “nicotine arms race [defined as rush
to sell more and compete with each other]”*+*¢ with some
products being sold providing nicotine doses far higher
than others*’. However, overall, nicotine pharmacokinetic
curves for plasma nicotine levels from disposable,
rechargeable, and closed tank e-cigarettes (these are
the types used by the vast majority of people who use
e-cigarettes) are MUCH lower compared to cigarettes*.
In addition, the disease burden is shown to be lower for
e-cigarettes than conventional cigarettes*. The high dose
of nicotine in most vaping products, coupled with their
unique formulation (nicotine salts) and the frequency in
which it is inhaled relative to cigarette smoke, make these
products highly addictive and very difficult for people to
quit using once use has begun. Cessation via FDA-approved
mechanisms such as nicotine replacement therapies may
be challenging, because nicotine replacement therapies
may have comparatively lower doses of nicotine, that are
aimed at controlling cravings*+>°.

Finally, policies that regulate point-of-sale marketing
may restrict access of youths to e-cigarettes®!. Restrictive
regulations should ensure that these products do not target
marginalized and disadvantaged communities in ways that
the tobacco, alcohol, and cannabis industries have done for
decades, to the detriment of minoritized and economically
disadvantaged populations®?. Rather than being sold in
convenience stores, gas stations, or other venues that make
them easily accessible to youths and ubiquitous in lower
SES communities, or online where minors can easily bypass
age restriction requirements, e-cigarettes intended as an
alternative for adults to combustible tobacco products
for cessation purposes should be available only behind
the counter in pharmacies, using a model similar to that
required for the sale of pseudoephedrine products>*>*
Furthermore, companies interested in marketing
e-cigarettes as smoking cessation tools should be required
to use the established FDA process for bringing a new drug
to market while assuring their safety and efficacy>>°°.

Inadequate regulations and oversight of e-cigarettes
since their emergence on the market over a decade ago
have caused an astonishingly high number of middle and
high school students and young adults, many of whom
otherwise would not have been susceptible to nicotine use,

Page 3 of 8



Assari S, Sheikhattari P. Electronic Nicotine Delivery Systems (ENDS), Marginalized Populations,

and Tobacco Regulatory Policies. J Lung Health Dis. (2023) 7(2): 1-8

Journal of Lung Health and Diseases

Figure 2: The major dilemma is to find policies that maximize
ENDS utility as a harm reduction tool without risking youth and
young adults.

to use a highly addictive product. Specific restrictive and
regulatory policies related to e-cigarette sales®-’*® and
advertisement® can help to better address this public
health problem and assure that the potential benefits of
e-cigarettes are delivered in a manner that does not harm a
significant portion of the population (Figure 2).

In addition to policy measures, community-based
participatory initiatives should prioritize educating young
individuals about the risks associated with e-cigarettes
and offering assistance to conventional tobacco users in
their efforts to quit, including the use of e-cigarettes if
necessary. Given the limited reach of healthcare systems
and policies to marginalized populations, coupled with
the challenges these communities face in terms of trust
and accessibility, it is crucial to actively involve and engage
with these communities. As an example, the Communities
Engaged and Advocating for a Smoke-Free Environment
(CEASE) program®-%, initially centered on addressing
issues related to conventional cigarettes, has proven to
be a successful initiative based on Community-Based
Participatory Research (CBPR) principles and can be
adapted effectively for ENDS as well®:%5. Collaborating
with community organizations with historic trust in the
community, such as Amplify and the African American
Tobacco Control Leadership Council (AATCLC), can indeed
be a valuable asset for various initiatives and goals. Such
partnerships can be beneficial in numerous ways, including:
(a) Building Credibility and Trust: These organizations
often have established relationships and trust within the
community. Their involvement can lend credibility to your
initiative, as community members are more likely to trust
and engage with organizations they already know and
respect. (b) Local Knowledge: Community organizations
have an in-depth understanding of the community’s
needs, culture, and challenges. They can provide valuable
insights that help tailor your initiative to better address
these specific issues. (c) Reaching Target Audiences: These
organizations can help you reach the right audiences
effectively. They often have well-defined networks and
communication channels within the community, making
it easier to disseminate information and mobilize support.
(d) Advocacy and Awareness: Community organizations

can advocate for your cause and raise awareness. They
can use their platforms and resources to promote the
initiative, helping it gain visibility and support. (e) Cultural
Sensitivity: These organizations can guide your initiative
in being culturally sensitive. This is crucial when dealing
with diverse communities, as a one-size-fits-all approach
may not be effective. They can help you avoid cultural
missteps and ensure that your messaging resonates with
the community. (f) Resource Sharing: Collaborating with
established organizations can also mean sharing resources,
whether it's physical resources, knowledge, or human
capital. This can help in the efficientimplementation of your
initiative. (g) Bidirectional communication and feedback:
Community organizations can provide feedback and help
with the evaluation of your initiative’s impact. They can
offer valuable insights into what is working and what
needs improvement, allowing for continuous refinement.
(h) Mobilizing Community Support: These organizations
can assist in mobilizing community members to actively
participate in the initiative, whether through volunteering,
advocacy, or other means. It is very important to approach
these partnerships with respect, humility, and a willingness
to listen to the insights and recommendations of the
community organizations. By working in collaboration,
you can create a more effective and community-centered
initiative (Table 1).

Despite the inherent logic of many policy
recommendations to curb exposure, access, and
use of e-cigarettes among young people and those
disproportionately targeted by their marketing and sale,
the effectiveness of specific policy interventions must
be tested prior to implementation. We need to conduct
research to evaluate the effectiveness of various policy and
regulatory strategies and promote and advocate for those
most likely to protect public health.

National efforts can be made to increase population
knowledge regarding e-cigarette risk. There are successful
models with promising results. Education of the public
should start with youths so initiation is prevented®.
Perception and knowledge can be improved so the uptake
of e-cigarettes in youths are lower®’.

Before concluding this piece, several crucial points
need additional clarification. It is essential to recognize

Table 1: Benefits of using community-based participatory research
(CBPR) approach

(a) Credibility and Trust

(b) Local Knowledge

(c) Reaching Target Audiences

(d) Advocacy and Awareness

(e) Cultural Sensitivity

(f) Resource Sharing

(g) Bidirectional communication and feedback
(h) Mobilizing Community Support
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that this is not an exhaustive or a systemic review but
rather an expression of the author’s opinions regarding
intersections of e-cigarette, marginalization, and tobacco
control policies. It is important to use sensitive language
when we write or advocate for vulnerable populations or
any policies®®. Caution is also warranted because there
remain several unanswered questions that have not been
addressed within this piece. It is of utmost importance to
maintain an impartial perspective and carefully evaluate
the evidence from both sides of the argument - those
against e-cigarettes and those in favor of them. As electronic
cigarettes deliver nicotine in an aerosol form that is likely
to be substantially less harmful than cigarette smoke® it
might be more effective at helping smokers quit smoking
cigarettes than nicotine replacement therapy”®’!.

The evidence is still inconclusive on whether e-cigarettes
are a safe replacement for conventional cigarettes. Although
it may be safer’?, many adults have the perception that
e-cigarettes are less safe than conventional cigarettes”.
This is still a field with large controversies and different
beliefs. For example, one may argue that tobacco use was
coming down and this trend was disrupted by the increasing
trend of electronic cigarette usage. Other researchers have
suggested that one of the reasons tobacco and conventional
cigarette usage has declined is that many youths who would
have used conventional cigarettes use electronic cigarettes
instead’*. Many adults already believe that e-cigarettes are as
or more harmful compared to cigarettes, as shown by HINTS
survey data”: Researchers should address the unintended
consequence of adult misperceptions about e-cigarette
harms. In addition, cigarette use among youth has decreased
from 2019-2022, e.g. compare the NYTS 2019 results’ to
NYTS 2022 results”: Current (past 30-day) e-cigarette use
decreased by more than half among middle and high school
students from 20.0% in 20197* to 9.4% in 20227°. Thus,
while inadequate regulations and oversight of e-cigarettes
since their emergence on the market over a decade ago has
seen considerable use of e-cigarettes by young people, the
prevalence of e-cigarette use among middle and high school
students has decreased by more than 50% in recent years’*7>.

In a recent analysis of the Population Assessment
of Tobacco and Health (PATH) Study data, a multistate
transition model of 28,061 adults in Waves 4-5 (2017-19)
and 24,751 adults in Waves 5-6 (2019-21) investigated
transition rates for initiation, cessation, and switching
products for each period overall and by age group. Authors
found that although the persistence of ENDS use among
adults remained high in 2019-21, a larger fraction of dual
users transitioned to ENDS-only use. The study also showed
only a small fraction of cigarette-only users switch to dual use
and the risk of dual use of ENDS and conventional cigarettes
are not on rise’®. This added’”’® to the existing information
regarding transition of epidemiology of ENDS use.

Another issue is the unintended consequences of our
policies. Here is a hypothetical scenario: pharmacies are
less accessible to those in lower SES communities, which
means that removing e-cigarettes from convenience stores/
gas stations will prevent lower SES people who smoke
from accessing these potentially life-saving products with
which they can switch away from the much more harmful
behavior of smoking. That would increase disparities in
tobacco burden among lower SES people. An example is the
experience of Australia, where a prescription-only model was
implemented and had disastrous results. Australia has some
of the highest rates of youth e-cigarette use and an enormous
illicit market of e-cigarettes sold illegally on streets with no
regulatory oversight. As a majority of physicians incorrectly
believe that nicotine is carcinogenic’® (although nicotine is
not itself carcinogen), very few physicians would prescribe
e-cigarette to patients (as is the case in Australia)®. In short,
policymakers should consider the unintended consequences
of any model such as the prescription-only model. Such
policies may lead to increased disparities and more tobacco-
related death and disease.

This short piece cannot address all the complex issues
around ENDS. We cited and referred to evidence from both
sides of the argument. For instance, when considering
the existing evidence, such as the superior efficacy of
e-cigarettes in aiding tobacco cessation compared to
nicotine replacement therapies, asreported in the Cochrane
review, it becomes evident that e-cigarettes may still serve
as a valuable harm reduction tool for adults. A balanced
examination of the arguments concerning the potential
harm and benefits of e-cigarettes should continue to be a
topic of debate. It is crucial not to overlook the primary role
of e-cigarettes as a harm reduction tool for tobacco users.
Nonetheless, it is important to acknowledge that most risks
are associated with dual usage and initiation of e-cigarette
use due to accessibility concerns.

In conclusion, although many scholars have avoided
using the term disparities for e-cigarette, we need to
rethink this issue. We believe there are considerable
non-traditional disparities when it comes to e-cigarettes.
Fundings and investments should be available to tackle
e-cigarettes in vulnerable populations such as African
American and Hispanic, dual users, non-quitters, those
marginalized by policies, Native Americans, and LGBT
people. More restrictive policies are needed to reduce the
burden of e-cigarettes.
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