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Smoking, Vaping, and the Benefits
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Rahma Mungia* and Danielle Nicole Valdez

Department of Periodontics, University of Texas Health Science Center at San Antonio, San Antonio, TX, United States

The goal of this article is to inform dental practitioners and specialists of the benefits
of smoking and vaping cessation in relation to COVID-19 transmission. COVID-19
caused by the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) has
affected more than 31.7 million people globally with infection rates continuing to rise
rapidly. Smoking dramatically impairs lung function and gives rise to an increase in
susceptibility for infection, allowing for a more difficult recovery due, in part, to the damage
SARS-CoV-2 does to the lungs. Tobacco smoking is one of the primary causes of death
in the United States (US), however, nearly 40 million adults still smoke cigarettes, with 4.7
million middle and high school students using at least one tobacco product, including
electronic cigarettes. COVID-19 is transmitted through salivary droplets, causing severe
bilateral pneumonia and significantly reduced lung function, putting smokers and vapers
at greater risk through cross-contamination and face touching. So far, data from animal
studies suggest that vaping leads to an increased susceptibility to infection, which
coincides with evidence of increased rates of chronic bronchitis in vapers. There is yet
to be data regarding the benefits of smoking and vaping cessation during the COVID-19
pandemic. However, there is evidence suggesting that 4 weeks or more of smoking
cessation intervention reduces the risk of contracting COVID-19 and developing severe
complications. Because of these probable connections, dental practitioners should
advise their patients to stop smoking and/or vaping via the 5 As Cessation Strategy.

Keywords: COVID-19, smoking, vaping, risk, transmission, cessation, tobacco, e-cigarettes

INTRODUCTION

The worldwide pandemic otherwise known as Coronavirus Disease 2019 (COVID-19) is caused
by the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2). As of October 6, 2020,
more than 35.5 million humans have been infected, and 1.04 million COVID-19 deaths have
been reported in more than 213 countries (1). COVID-19 is easily transmissible through salivary
droplets and aerosols and heavily impacts pulmonary health in severe cases. Cigarette smoking
and electronic cigarette (e-cigarette) vaping damages the lungs, increasing the risk of contracting
COVID-19 and developing severe complications (2-5). Nearly 40 million US adults still smoke
cigarettes even though it is considered the primary cause of preventable death in the United States
(US). Moreover, about 4.7 million middle and high school students use tobacco products, including
e-cigarettes (6).
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Among various novel tobacco products, e-cigarettes are
now the most popular among high school students, surpassing
traditional cigarettes (7). In 2020, 4.7% of middle school students
and 19.6% of high school students reported current e-cigarette
use in the past 30 days (8). New evidence suggests that 1 in
10 young adults who participated in smoking and 1 in 14 who
participated in e-cigarette use within the past 30 days were more
vulnerable to severe forms of COVID-19 illness. Specifically, 1 in
3 young adults who smoke are vulnerable to severe COVID-19
compared to 1 in 6 young adults who do not (5). The COVID-19
pandemic offers a rare opportunity to support smoking and
vaping cessation as a public health intervention. The goal of this
article is to inform dental practitioners and specialists of the
benefits of smoking and vaping cessation in relation to COVID-
19 transmission. To achieve this goal, an extensive PubMed
and Google Scholar literature search using a combination
of keywords such as COVID-19, smoking, vaping, tobacco,
e-cigarettes, risk, transmission, and cessation was performed.
This search produced 3,144 publications, governmental and
medical websites. After careful review, the publications and
websites were narrowed down by title to 182. Abstracts of
publications and full papers were reviewed and 40 relevant
publications and websites were included.

INCREASED RISK OF CONTRACTING
COVID-19 WITH INCREASED RISK OF
SEVERE COMPLICATIONS

Smoking, vaping, and SARS-CoV-2 all affect the respiratory
system. “The virus is highly transmissible by droplets and
aerosolization and manifests with severe or critical bilateral
pneumonia in 20% of symptomatic cases” (9). However, it is
suspected that asymptomatic cases are also contagious based
on radiographic imaging features and should be continuously
monitored (9). A 2016 systematic review concluded that
“smoking among adults is known to increase the risk of chronic
obstructive pulmonary disease (Risk Ratio RR 4.01; 95% CI,
3.18-5.05), and asthma (RR 1.61; 95% CI, 1.07-2.42)” (10). In
a study examining the Respiratory Syncytial Virus (RSV), a virus
like SARS-CoV-2, cigarette smoke caused cell necrosis of airway
epithelial cells in conjunction with the viral infection, resulting in
inflammation and enhanced viral replication (11).

In 2003, the angiotensin converting enzyme 2 receptor
(ACE2R) was identified as a viral binding site, enabling the
SARS-CoV (Severe Acute Respiratory Syndrome Coronavirus)
entry into human cells for replication. Data reveal that not
only does SARS-CoV-2 use ACE2R as its receptor, but it
can do so more easily than SARS-CoV. Exposure to tobacco
smoke and other products containing nicotine causes changes in
ACER2 expression, which can affect a person’s susceptibility to
SARS-CoV-2 infection (12-14).

E-cigarette use should also be regarded as a risk factor
for enhancing respiratory symptoms caused by SARS-CoV-2.
The Centers for Disease Control (CDC) identified E-cigarette
or Vaping product use-Associated Lung Injury (EVALI) in
August 2019, after serious lung infections unexpectedly occurred

in healthy individuals. Various case studies reported diffuse
basilar opacities and nodular lesions in the lungs (9). As more
details emerged, it was found that e-cigarettes that contain
tetrahydrocannabinol (THC), a chemical derived from marijuana
and vitamin E acetate additive, were strongly linked to the
outbreak (15). Recent findings demonstrate increased prevalence
of marijuana vaping in middle and high school students.
According to recent 2019 data, “past 30-day prevalence of
marijuana vaping was reported by 3.9% (95% CI, 3.3%-4.7%) of
middle school students and 14.0% (95% CI, 12.6%-15.5%) of high
school students” (16).

A recent clinical trial concluded that short-term vaping
of glycerol aerosol at high wattages causes airway epithelial
injury and constant reduction in transcutaneous oxygen tension
(indirect measurement of arterial blood gas tension) in young
e-cigarette smokers (17). Animal studies with mice demonstrated
that a two-week exposure to e-cigarette aerosols decreased
survival rates and increased pathogen load with Streptococcus
pneumoniae and influenza, two sources of human pneumoniae
(18). A recent study concluded that the “risk of bronchitic
symptoms increased by almost two-fold among past e-cigarette
users (Odds Ratio (OR), 1.85; 95% [CI], 1.37-2.49), compared
with never-users, and by 2.02-fold (95% CI, 1.42-2.88) among
current users.” “Risk increased with frequency of current use
(OR, 1.66; 95% CI, 1.02-2.68) for 1-2 days and 2.52 (95% CI,
1.56-4.08) for 3 or more days in past 30 days compared with
those who had never used prior” (3). Thus, the data suggesting
that vaping leads to an increased susceptibility to infection, which
coincides with evidence of increased rates of chronic bronchitis
in vapers (19).

Smokers infected with SARS-CoV-2 also have an increased
risk of developing severe complications (20). A recent systematic
review examined five studies in China that included positive
COVID-19 patients with a smoking status. The review concluded
that “smokers (compared to non-smokers) were 1.4 (RR = 1.4
95% CI: 0.98-2.00) times more likely to suffer from severe
symptoms of COVID-19. They were also 2.4 times (RR = 2.4,
95% CI: 1.43-4.04) more likely to be placed in the intensive
care unit (ICU), require mechanical ventilation, or die” (20). A
recent meta-analysis by Zhao Qianwen, Meng Meng, and Kumar
Rahul investigated the risk of developing severe COVID-19 in
2,002 chronic obstructive pulmonary disease (COPD) patients
and current smokers. The results demonstrated a “relationship
between current smoking and development of severe COVID-19
(OR 1.98; 95% CI: 1.29-3.05)” (21). An updated version of this
meta-analysis, showed a “stronger association between current
smoking and severe disease (OR 2.16; 95% CI: 1.45-3.22), and
a reduction in study heterogeneity (I> = 39%)” (22).

Similarly, in a meta-analysis where 11,590 positive COVID-19
patients with smoking history were examined, 29.8% of patients
reported increased disease progression, compared with 17.6%
of non-smoking patients. The results displayed a “significant
association between smoking and COVID-19 progression (OR
1.91, 95% confidence interval [CI] 1.42-2.59, p = 0.001)” (23).
Although further research is needed, it is reasonable to suggest
that smokers and vapers may be more vulnerable to contracting
COVID-19. This is due to an increase in hand-to-mouth motion
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involved in smoking, which poses the possibility of an increased
chance of viral transmission from touch. Similarly, people who
vape often do it socially by sharing spaces and equipment, thus
increasing the risk of viral transmission.

THE BENEFITS OF CESSATION IN
RELATION TO COVID-19 TRANSMISSION

Smoking and vaping causes harm to the lungs, leaving lungs
more vulnerable to infection. Long-term cessation provides an
opportunity for the body to recover from the damaging effects.
Immune function improves as inflammation caused by smoking
decreases and the white blood cell count returns to normal,
thereby decreasing the rate of respiratory infections in former
smokers (24). Research has also shown that the risk of heart
disease begins to decline by 50% after 1 year of smoking
cessation (25).

Although there are limited data available, a meta-analysis of 25
studies published in the Canadian Journal of Anesthesia in 2012
concluded that “at least 4 weeks of smoking cessation lowers the
risk of respiratory complications compared to current smokers
(RR 0.77; 95% CI 0.61 to 0.96 and RR 0.53; 95% CI 0.37 to 0.76)”
(26). In another surgical study, “current smokers had a higher
likelihood of 30-day mortality (RR 1.38; 95% CI, 1.11-1.72)
and a higher incidence of postoperative complications such as
pneumonia (OR 2.09; 95% CI, 1.80-2.43), unplanned intubation
(OR 1.87; 95% CI, 1.58-2.21), and mechanical ventilation (OR,
1.53; 95% CI, 1.31-1.79)” (27). Thus, based on research data,
there is reason to conclude that smoking cessation could reduce
the risk of developing severe complications from COVID-19.

Equally imperative, populations at higher risk for many
chronic diseases are similar to those at higher risk for developing
oral diseases. Research has shown time and time again that
tobacco use is a risk factor for oral cancer, oral mucosal
lesions, periodontal disease, gingival recession, impaired wound
healing, and coronal and root caries (28). A recent meta-
analysis showed that “patients who had never smoked and
former smokers presented no increased risk of tooth loss
(RR 1.15; 95% CI = 0.98 to 1.35, I> = 76%), while current
smokers presented an increased risk of tooth loss (RR 2.60;
95% CI = 2.29 to 2.96, I> = 61%)” (29). A 2018 systematic
review concluded that 9 different oral mucosal lesions (OML)
were detected in 65.4% (n = 36/55) e-cigarettes cases with
greater prevalence of nicotinic stomatitis, hairy tongue, and
angular cheilitis (30). While there is no strong evidence
suggesting a direct association to the pathogenesis of oral
disorders or cancers, there is in-vitro data indicating that
vapor causes oxidative stress resulting in damage to gingival
tissue (31).

ROLE OF DENTAL PRACTITIONER IN
CESSATION INTERVENTIONS

Given that people visit their dental practitioners more routinely
than other healthcare providers, dental practitioners are uniquely
positioned to screen and provide cessation intervention during

the COVID-19 pandemic (32). Research has shown that a
brief counseling session is one of the most cost-effective and
useful means of smoking cessation in patients with established
smoking-related oral disease (33). Furthermore, it was found
that the dental team approach, reinforced repeatedly over
a long period of time (pooled OR 1.71; 95% CI 1.44 to
2.03), was ideal for providing brief, office-based smoking
cessation interventions (34). A recent study demonstrated
that “patients who were satisfied with the brief counseling
intervention 5As (Ask, Advise, Assess, Assist, and Arrange) were
5 times more likely to intend to quit using tobacco and 4
times more likely to recommend counseling to other tobacco
users” (35).

Recently, a study documented the development of a dental
practitioner-based e-cigarette cessation program called RAKE
(ReACH Assessment of Knowledge for E-cigarette), consisting of
an intervention that combines education with the 5As- adapted
for vaping cessation (36). Whilst research is ongoing, current
evidence suggests that e-cigarettes are known to contain harmful
ingredients such as ultrafine particles, flavoring chemicals such as
diacetyl, volatile organic compounds, and heavy metals (24).

Dentists can use in-office or virtual visits to counsel their
patients regarding smoking and vaping cessation, recommend
prescription or over the counter pharmacotherapy, or nicotine
replacement therapies. A recent study of 8,144 patients showed
that “Varenicline had better abstinence rates compared with
those on placebo (OR 3.61; 95% CI 3.07 to 4.24), those
using the nicotine patch (OR 1.68; 95% CI 1.46 to 1.93),
and those using bupropion (OR 1.75; 95% CI 1.52 to 2.01)”
(37). Finally, practitioners should also make their patients
aware of state and national Quitlines (1-800-QUIT-NOW)
with counselors who are trained specifically to help smokers
quit. Thus, research suggests that for smoking cessation
assistance to be successful, a culture change is necessary in
which health professionals become more proactive and better
accepting of their increasing role in health promotion and
prevention, especially during this time of the COVID-19
pandemic (38).

CONCLUSION

Smoking has long been the primary cause of preventable death
and disability in the US. Many adult Americans smoke and have
developed health issues related to tobacco usage. E-cigarettes, the
popular alternative tobacco product, have also been linked to
medical complications. Cigarette smoking and e-cigarette vaping
dramatically damages the respiratory system, increasing the risk
of contracting COVID-19 and developing severe complications.
Smoking and vaping cessation can reduce those risks. For this
reason, dental practitioners and specialists should advise their
patients to stop smoking and vaping as well as provide the
necessary tools and support for cessation success (Figure 1).
Furthermore, dental practitioners and specialists should be
motivated to advocate for tobacco and e-cigarette policy changes
and funding around COVID-19, smoking and vaping research
(Figure 1) (39, 40).
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S As Brief Counseling

Ask, Advise

Ask: Obtain patient’s tobacco and or e-
cigarettes usage. Obtain brand of device and
their frequency of usage. For e-cigarettes,
obtain concentration of nicotine in the e-liquid,

Utilize evidence-based tobacco cessation
counseling strategies, such as the 5As,
Health Behavior Model, Motivational

and the volume of fluid used per day.

Interviewing, Theory of Planned

BRI Behavior, Theory of Reasoned Action,

=

Advise: Provide information about tobacco and
or e-cigarette products and its harmful effects.
Counsel a patient to quit in a clear, strong, and

Transtheoretical Model and Stages of
Change.

personalized manner.

Petition Petition the FDA in modifying

Assess: Evaluate the patient’s willingness to
quit. Identify patient’s motives and explore
their knowledge of tobacco and or e-cigarettes
products.

regulatory guideline policies around
tobacco and e-cigarette products.

l

Nominate

Recommend someone as an oral health

Assist: Provide information on FDA-approved
tobacco-cessation products that are available
with or without a prescription and or refer to
Quitline support such as 1-800-QUIT-NOW and

professional on the FDA board.

l

Smokefree.gov. For e-cigarettes, provide
websites resources such as BecomeAnEx and

Advocate

Champion for the controlling of tobacco

CATCH My Breath E-cigarette and JUUL
Prevention.

Arrange: For support, set a quit date.

and e-cigarette congressional action.

l

Funding from sources, such as the NIH

Congratulate patients who are following their

Support to research effects of COVID-19,

J R I A |

quit plan and address any anticipated
challenges in the near future. For patients who
are not experiencing any success, identify and
discuss barriers.

FIGURE 1 | Dental practitioner call to action.

smoking and vaping.
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AUTHOR’S NOTE

COVID-19, caused by the Severe Acute Respiratory Syndrome
Coronavirus-2 (SARS-CoV-2), has affected more than 31.7

million people worldwide with infection rates continuing to rise
rapidly. Smoking dramatically impairs lung function and gives
rise to an increase in susceptibility for infection allowing for a
more difficult recovery due, in part, to the damage SARS-CoV-
2 does to the lungs. COVID-19 is transmitted through salivary
droplets, causing severe bilateral pneumonia and significantly
reduced lung function, putting smokers and vapers at greater risk
through cross-contamination and face touching. Because of these
probable connections, dental practitioners should advise their
patients to stop smoking and/or vaping via the 5 As cessation
program. Awareness of this information is key, so that dental
practitioners take this topic seriously and provide cessation
services to their patients.
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