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ABSTRACT

Given the potential respiratory health risks, the association of COVID infection and the use of combustible cigarettes, electronic nicotine delivery
systems (ENDS), and concurrent dual use is a priority for public health. Many published reports have not accounted for known covarying factors.
This study sought to calculate adjusted odds ratios for self-reported COVID infection and disease severity as a function of smoking and ENDS use,
while accounting for factors known to influence COVID infection and disease severity (i.e., age, sex, race and ethnicity, socioeconomic status and
educational attainment, rural or urban environment, self-reported diabetes, COPD, coronary heart disease, and obesity status). Data from the 2021
U.S. National Health Interview Survey, a cross-sectional questionnaire design, were used to calculate both unadjusted and adjusted odds ratios for
self-reported COVID infection and severity of symptoms. Results indicate that combustible cigarette use is associated with a lower likelihood of self-
reported COVID infection relative to non-use of tobacco products (AOR = .64; 95% CI [.55, .74]), whereas ENDS use is associated with a higher
likelihood of self-reported COVID infection (AOR = 1.30; 95% CI [1.04, 1.63]). There was no significant difference in COVID infection among dual
users (ENDS and combustible use) when compared with non-users. Adjusting for covarying factors did not substantially change the results. There
were no significant differences in COVID disease severity between those of varying smoking status. Future research should examine the relationship
between smoking status and COVID infection and disease severity utilizing longitudinal study designs and non-self-report measures of smoking
status (e.g., the biomarker cotinine), COVID infection (e.g., positive tests), and disease severity (e.g., hospitalizations, ventilator assistance,

mortality, and ongoing symptoms of long COVID).
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Introduction

The use of combustible cigarettes and electronic nicotine device
systems (ENDS; also known as vapes or e-cigarettes) has been
associated with acute and chronic adverse respiratory illnesses
which may exacerbate COVID infection or severi’ty.l_3 Epi-
demiological studies demonstrate significant associations be-
tween combustible cigarette use and viral respiratory diseases

4

(e.g., HINI, influenza),*® bacterial pneumonia, ¢ chronic

obstructive pulmonary disease (COPD),” and lung cancer.®

Adverse respiratory tract health effects from use of ENDS
are suspected due to glycol and glycerol vapors, which are as-
sociated with upper respiratory system irritation and inflam-
mation,” which are increased in ENDS users.™ Resulting
inflammation are known to increase susceptibility to infection.'!
Indeed, inflammatory responses from ENDS use are greater
than combustible cigarette smoke.'? Dual use of both com-
bustible cigarettes and ENDS may be particularly concerning

for respiratory health.'™ Compared to combustible cigarette use
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alone, dual use of combustible cigarettes and ENDS has been
associated with greater respiratory symptomology and diagnoses
(e.g., breathing difficulties,”® increased risk of asthma and
COPD') than combustible cigarette use alone. Given the
respiratory health risks of combustible cigarettes, ENDS, and
concurrent dual use of both, examining use associated with
COVID infection and severity is a key concern for public
health.!

Combustible cigarette use and COVID-19 susceptibility
and severity

Findings from studies of the association between combustible
cigarette use and ENDS use, and COVID-related risks have
changed by study design over the course of the pandemic. Initial
findings suggested that combustible cigarette use was associated
with lower rates of COVID infection among hospitalized
patients’ as well as those in primary care settings.'® Subsequent
meta-analyses, however, demonstrated an association between
combustible cigarette use and increased severity of COVID
symptoms and outcomes, including hospitalization and need for
ventilation.'”'® Individuals who used combustible cigarettes
were twice as likely to experience severe or critical COVID as
former or never-smokers.'® Currently, therefore, combustible
cigarette use is a known risk factor for the development of severe
COVID symptoms and outcomes.

ENDS use, dual use, and COVID-19 susceptibility

and severity

Preliminary evidence suggests an increased risk of COVID
infection and disease severity among those who use ENDS.?
ENDS use has been shown to increase the prevalence of
COVID cases and COVID mortality.20 One study of youth
determined that COVID diagnosis was 5 times more likely
among ever users of ENDS only, 7 times more likely among ever
dual users of ENDs and combustible cigarettes, and 6.8 times
more likely among past-30-days dual users compared with those
who had never used ENDS.>! ENDS use was also shown to
increase the risk for hospitalization from COVID.?! Dual users
of combustible cigarettes and ENDS were found to be the most
likely to report COVID infection and COVID related
symp’coms.22

While many studies have quantified the risk of COVID
infection and severity associated with combustible cigarettes,
ENDS, and dual use, many studies and meta-analyses that have
been published report unadjusted odds ratios.”**” Clinical
comorbidities such as hypertension,”’28 cardiovascular diseases,
1729 diabetes mellitus,'”*° chronic obstructive pulmonary
disease (COPD),"3132 and obesit)r,17’33’34 as well as socio-
demographic factors including age,*° sex,*"%®
ethnici'fy,”'42
ment,* and rural and urban environmental factors,***° have
been shown to influence both infection and severity of COVID.

race and
socioeconomic status and educational attain-

Given the potential for these variables to also differ as a function
of smoking/ENDS use, previous studies reporting unadjusted
odds ratios for the risk of COVID infection and severity by
nicotine use may provide misleading estimates of risk. It is
imperative to control for known clinical comorbidities and
sociodemographic factors that may differentially impact
COVID infection and severity in the U.S. to isolate the effects
of smoking status.

Methods
Participants

We utilized data from the cross-sectional 2021 U.S. National
Health Interview Survey (NHIS)* to assess COVID in-
fection and severity among individuals who use combustible
cigarettes, ENDS products, and dual use of both, while
accounting for clinical and demographic influences. The
NHIS is an annual survey, funded and conducted through the
Centers for Disease Prevention and Control. NHIS partic-
ipants include non-institutionalized adults aged 18 or older
from all 50 states of the U.S. and the District of Columbia.
The survey is conducted using a complex sampling design and
is weighted to be representative of the residents of the United
States, which includes oversampling of minority groups. Data
were collected January 2021 through December of 2021,
therefore, this manuscript is largely in consideration of the
dominant circulation of Delta and Omicron COVID-19
variants. In the U.S., the Delta variant was first identified
in March 2021.*® Thereafter, Delta became the predominant
variant in the U.S. and caused a wave of new infections,
especially in the Southeastern U.S. in places where com-
munity vaccination rates were low.*® The Delta variant is
highly infectious, and it is estimated to be about 60% more
transmissible than the Alpha variant.*® In unvaccinated
patients, the Delta variant potentially causes more severe
sickness than previous variants.*>°° This is of concern be-
cause vaccine hesitancy is common among current tobacco
users,”’ and the prevalence of vaccine hesitancy has been
shown to be significantly higher among young adults who
were current smokers (including ENDS), when compared to
non-current smokers (36% vs 22%).>? Further, the Omicron
variant was reported in the U.S. in November 2021, and the
rate of infection was estimated to be 100 times greater than
the previous Delta variant.”® Therefore, examining the re-
lationship between smoking status and COVID-19 sus-
ceptibility and severity during the height of the Delta wave
and the beginning of the Omicron wave is of high
importance.

COVID infection and severity

All COVID data were self-reported. Individuals were coded as
having COVID infection if they reported that they had
COVID or a positive COVID test. Participants reported
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severity of COVID symptoms as none, ‘mild,” ‘moderate,” or
‘severe.” Respondents who refused or responded as ‘don’t know’
were excluded from the analysis.

Combustible cigarette, ENDs, and dual use

Combustible cigarette use was coded as a binary variable from
the question “Do you NOW smoke cigarettes every day, some
days, or not at all?” Those responding as “every day” or “some
days” were classified as current smokers. A parallel question was
asked to determine ENDS use: “Do you NOW use e-cigarettes
or other electronic vaping products every day, some days, or not
at all?” Similar coding applied to ENDS. Use variables were
then combined to create a single variable for analysis repre-
senting non-use, cigarette use only, ENDS use only, and
concurrent cigarette and ENDS use.

Sociodemographic and clinical characteristics

Demographic variables extracted from the dataset included age,
sex, race/ethnicity, education, U.S. census region (e.g., South,
Northeast, Midwest, West), and urbanicity (as defined by the
2013 National Center for Health Statistics Urban-Rural
Classification Scheme for Counties). Race/ethnicity was ana-
lyzed using the NHIS coding which identifies Hispanic or non-
Hispanic origin. The ‘American Indian/Alaskan Native only’
and ‘American Indian/Alaskan Native-’ with “-any other group’
were collapsed together into a single AIAN category. We re-
labeled the ‘Other single and multiple races’ as ‘Race not listed’.
Education was recoded into 4 groups— ‘less than high school
completion,” ‘high school graduate or equivalent,” ‘some college,
or ‘completed technical or college degree.” Urbanicity was re-
coded as either ‘metro’ or ‘non-metro.” To control for co- or
multi-morbidities that have been associated with severity of
COVID symptoms, variables of self-reported diabetes, COPD,
coronary heart disease, and obesity status were extracted from
NHIS and coded as binary variables.

Statistical analysis

We report the sample (n) demographics, combustible cigarette,
ENDS, and dual use prevalence, and reported COVID in-
fection and disease severity. Next, logistic regression models
were utilized to determine the likelihood of COVID infection,
via odds ratios (OR) and adjusted odds ratios (AOR), between
individuals who use nicotine products (by category) and those
who do not. Lastly, chi-square tests were utilized to determine
associations between combustible cigarettes, ENDS, and dual
use status and reported severity of COVID symptoms. Sta-
tistical analyses were performed using Stata 16.1 (StataCorp
LLC., College Station, TX) using sampling weights, provided
by the NHIS. This project was submitted for ethics review and
determined to be non-human subject research as defined in 45

CFR 46.102(d) and (f).

Results

Participant characteristics

While the total sample size was 29,482, missing data by variable
lead to a response range of 28,344 to 28,477 in bivariate ex-
aminations (see Table 1). The sample consisted primarily of
non-smoking individuals (85.4% of the sample; see Table 1).
Males were more likely to report combustible cigarette use (n =
1593, 11.77%), ENDS use (n = 418, 3.77%), or both (n = 158,
1.37%) compared to females (n = 1456, 8.77%; n = 340, 2.69%;
n = 193, 1.30%, respectively; Table 1). Respondents using
ENDS (alone or in combination with combustibles) were
younger (33.56 * 12.45 years or 39.53 + 13.73 years, respec-
tively) than those who reported combustible cigarette use
(49.38 = 15.23 years). On average, individuals with a college
degree (associates’ degree, technical school degree or more)
reported the highest rates of non-use of any tobacco product
91.07% (n = 13,280), with all other educational groups re-
porting nearly 10% lower rates of non-smoking. Individuals
who used combustible cigarettes and both ENDS and com-
bustible cigarettes were more likely to live in the Midwest or
South, while ENDS-only users were more likely to live in the
West. Non-use of tobacco products was more common in metro
areas (86.22%; n = 21012) relative to non-metro areas (78.72%;
n = 3307). This disparity was mostly determined to be from
combustible cigarette use—with 15.90% of individuals from
non-metro areas reporting cigarette use compared to 9.34% of
those from metro areas (n = 2370, 9.34%).

COVID infection and severity and combustible cigarette,
ENDs, and dual use

Overall, 13.72% (n = 2939 of 24,319) of non-smokers reported
having COVID compared to 9.71% (n = 271 of 3049) of in-
dividuals who used combustible cigarettes, 20.03% (n = 137 of
758) of individuals who used ENDS, and 12.76% (n = 44 of
351) of those who used both (Table 2). From our unadjusted
models, compared to individuals who did not smoke, those
using combustible cigarettes had a significantly lower likelihood
of self-reported COVID infection (OR: .68; 95% CI .58—.79),
and those who used ENDS had a significantly higher likelihood
of self-reported COVID infection (OR: 1.58; 95% CI
1.27—1.96). These associations remained significant in the
adjusted model after controlling for sex, race, region, education,
urbanicity, and age, and comorbidities of COPD, diabetes,
heart disease, and obesity with the AORs being .64 (.55—.74)
and 1.30 (1.04—1.63) respectively for cigarettes and ENDS
users compared to those who do not smoke. Further, compared
to individuals who do not smoke, dual use of combustible
cigarettes and ENDS was not significantly associated with the
likelihood of self-reported COVID infection.

Upon examining the association between disease severity and
combustible cigarette, ENDS, and dual use, we found that
36.23% (1181 of 3387) of individuals reported their COVID
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Table 1. Demographics of individuals included in analysis from the national health interview survey (n = 28,344 — 28,477, N = 253,157,754).

VARIABLE NON-NICOTINE USE N, (%) COMBUSTIBLE CIGARETTES N, (%) ENDS N, (%) BOTHN, (%) TOTAL N, (%)
Sex

Female 13543 (87.23) 1456 (8.77) 340 (2.69) 193 (1.3) 15532 (51.59)

Male 10774 (83.09) 1593 (11.77) 418 (3.77) 158 (1.37) 12943 (48.42)
Education

Less than HS 1877 (79.27) 452 (16.79) 44 (2.3) 38 (1.64) 2411 (9.33)

HS graduate or equivalent 5543 (79.35) 1110 (14.63) 224 (4.05) 122 (1.97) 6999 (28.36)

Some college 3514 (82.08) 550 (11.41) 159 (4.56) 82 (1.95) 4305 (15.17)

College graduate 13280 (91.07) 912 (5.76) 329 (2.46) 108 (.71) 14629 (47.14)
Region

NE 3992 (87.46) 442 (9.32) 97 (2.14) 49 (1.08) 4580 (17.26)

Midwest 5125 (82.77) 803 (12.57) 154 (3.21) 85 (1.45) 6167 (21)

South 8753 (84.37) 1198 (10.93) 267 (3.2) 139 (1.5) 10357 (37.95)

West 6449 (87.14) 606 (7.68) 240 (4.02) 78 (1.16) 7373 (23.8)
Urbanicity

Non-metro 3307 (78.82) 679 (15.9) 100 (3.14) 82 (2.14) 4168 (13.48)

Metro 21012 (86.22) 2370 (9.34) 658 (3.22) 269 (1.21) 24309 (86.52)
Race/Ethnicity

White (non-Hispanic) 16136 (83.4) 2180 (11.35) 536 (3.67) 260 (1.58) 19112 (63.17)

Hispanic 3472 (89.75) 296 (6.9) 105 (2.55) 35 (.8) 3908 (16.8)

Black (non-Hispanic) 2540 (86.52) 376 (11.04) 49 (1.7) 20 (.74) 2985 (11.48)

Asian (non-Hispanic) 1599 (92.6) 78 (4.5) 30 (1.92) 16 (.97) 1723 (5.88)

American Indian/ Alaskan Native (non-Hispanic) 288 (78.54) 75 (14.8) 17 (3.4) 13 (3.26) 393 (1.35)

Race not listed 284 (77.79) 44 (12.47) 21 (8.42) 7 (1.32) 356 (1.32)
Age

M, (SD) 48.61 (18.79) 49.38 (15.23) 33.56 (12.45) 39.53 (13.73) 48.11 (18.45)

Table 2. Prevalence and associations of COVID19-infection by nicotine status and type.

TOTAL N, (%)

NO REPORTED COVID INFECTION N, (%) CONTRACTED COVID N, (%)

Smoking status

Non-nicotine 24319 (85.23) 21380 (86.28) 2939 (13.72) 1 [Ref] 1 [Ref]
Combustible cigarettes 3049 (10.22) 2778 (90.29) 271 (9.71) .68 (.58-.79) .64 (.55-.74)
ENDS 758 (3.21) 621 (79.97) 137 (20.03) 1.58 (1.27-1.96) 1.30 (1.04-1.63)
Both 351 (1.34) 307 (87.24) 44 (12.76) .92 (.63-1.34) 77 (52-1.14)

Adjusted model controlled for sex, race/ethnicity, region, urbanicity, education, age, and comorbidities of diabetes, COPD, coronary heart disease or had a heart attack, and
obesity status.

conditions to be asymptomatic and 37.04% (n = 1256) reported
moderate symptoms (Table 3). While there were some dif-
ferences between rates of reported COVID severity and tobacco
product use status, statistical significance was not observed
between groups (“Design-based X2 F(8.62, 4949) = 1.47, P =
.16; Table 3).

Discussion

This study aimed to examine COVID infection odds ratios for
combustible cigarette, ENDS, and dual use as well as adjusted
odds ratios controlling for confounding factors that may impact

infection and severity of COVID infections in the U.S. Con-
trolling for sex, race, region, education, urbanicity, age and co-
morbidities, when compared with those who do not smoke,
combustible cigarette use is associated with a lower likelihood,
whereas ENDS use is associated with a higher likelihood of self-
reported COVID infection. There were no significant differences
in self-reported COVID infection between non-users and dual
users, and no significant differences in self-reported COVID
infection severity were identified between individuals who did not
use nicotine products, those who use combustible cigarettes, those
who use ENDS, and those who engage in dual use.
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Table 3. Prevalence and associations of COVID severity by nicotine status and type.

TOTAL N, (%) COVID SYMPTOMOLOGY

ASYMPTOMATIC N, (%)

MILD N, (%)

DESIGN-BASED X2 F(8.62, 4949), P

MODERATE N, (%) SEVERE N, (%)

Smoking status

Non-nicotine 2935 (86.6) 242 (7.89) 1029 (36.53) 1087 (37) 577 (18.58) 1.47, .16
Combustible cigarettes 271 (7.36) 27 (10.09) 82 (29.82) 102 (38.56) 60 (21.54)

ENDS 137 (4.77) 8 (4.03) 47 (37.93) 59 (38.69) 23 (19.35)

Both 44 (1.26) 8 (17.34) 23 (46.48) 8 (24.88) 5(11.3)

Total 3387 (100) 285 (7.99) 1181 (36.23) 1256 (37.04) 665 (18.74)

Combustible cigarette use and self-reported
COVID infection

Our findings are consistent with other studies that found that
combustible cigarette use is associated with lower likelihood of
COVID infection>*** when compared with individuals who did
not use nicotine products. Combustible cigarette use has been
shown to increase likelihood of infection by other respiratory
infections,”” because combustible cigarette use leads to structural
changes in the respiratory tract and a reduced respiratory immune
response.”® However, in the case of COVID, reduced respiratory
immune response may be implicated in lower self-reported in-
fection rates; recent findings suggest that monocytes become in-
fected with SARS-CoV-2 and are responsible for triggering the
inflammatory response associated with most severe COVID
symptoms.57 Therefore, speculatively, a reduced respiratory im-
mune response stemming from combustible cigarette use may aid
in reducing the likelihood of COVID infection as a result of
reduced monocyte viability following exposure to combustible
cigarettes. Nonetheless, it must be stressed that the negative health
effects of combustible cigarette use far outweigh any potential
benefit in COVID infection.

Importantly, other behavioral, environmental, and health-
related considerations may help explain the current findings.
The hand-to-mouth behavior associated with use of both
combustible cigarettes and ENDS products may contribute to
increased transmission of bacterial and viral respiratory ill-
nesses.”® However, behaviors associated with combustible
smoking and ENDS use also include environmental factors that
may also protect against COVID transmission (e.g., use in
outdoor environments, staying 6 feet away from others in
designated outdoor smoking areas, etc.). Finally, individuals
who regularly use combustible cigarettes are more likely to
report upper respiratory infection symptoms such as coughing,
runny nose, and sore throat,” and therefore, may under report
symptoms associated with infection and be less likely to test for

COVID.

ENDS (electronic nicotine delivery system), dual use, and
self-reported COVID infection

Findings suggest that ENDS use is associated with higher self-
reported COVID infection compared to non-users, but we did

not find an association in dual users. This may indicate that
environmental protections for combustible cigarette users did
not protect ENDS users from COVID infection, given there
are fewer regulations concerning the public use of ENDS than
with combustible cigarette use in the U.S., allowing them to be
used more often in restaurants, worksites, and bars.®® Thus,
individuals using ENDS are not as likely to be engaging in
isolated or outdoor smoking behaviors (as would be those using
combustible cigarettes). Partially supporting this hypothesis,
one study found that compliance of social distancing behaviors
were the lowest for individuals who were currently using
combustible and ENDS in the United K_ingdom.22 Further,
sharing behaviors of ENDS may also contribute to increased
COVID infection. In one sample of U.S. college students, 24%
reported sharing ENDS daily, whereas 76% reported sharing
ENDS on some datys.61 Therefore, sharing behavior of ENDS
may also contribute to the increased COVID infection rates.
Alternatively, this may be an artifact of a small sample of in-
dividuals using ENDS or reporting dual use that also reported
COVID infection (n = 44).

Associations between nicotine products and self-reported

COVID severity

Self-reported COVID severity (asymptomatic, mild, moderate,
severe) did not vary significantly by nicotine product. These
findings do not corroborate recent meta-analytic evidence that
current smoking status is associated with severe COVID
symp'foms.25’36’62 However, our results corroborate findings
from another meta-analysis showing that smoking status is not
associated with COVID disease severity.23 While disease se-
verity measurement was highly heterogeneous between these
meta-analyses and the current study, disease severity mea-
surement does not reflect parallel measures of severity, making
comparisons between studies flawed. Disease severity in our
study was solely based on self-reported severity, and respondents
may have interpreted levels of disease severity differently, based
on their own subjective experience. Further, smoking status
measurement in the current study did not reflect the intensity or
frequency of use. Therefore, while our study did not find an
association between self-reported COVID disease severity and
nicotine status/product type, these factors should be considered
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as results may not be reflective of actual COVID disease severity
outcomes.

Strengths, limitations, future directions

Strengths of the current study include utilizing data from the
2021 National Health Interview Survey, which utilizes complex
survey design and oversampling of under-represented pop-
ulations and is, therefore, representative of United States res-
idents. While many studies that have been published were not
representative in terms of the sample population, this study may
be more generalizable to the U.S. population than other studies
based on smaller samples with regional limitations. Further,
utilizing odds ratios as well as adjusted odds ratios to control for
many possible confounding sociodemographic and clinical
characteristics is a major strength of this study, as known so-
ciodemographic and clinical factors have been shown to in-
fluence both infection and severity of COVID disease,

35,36 35,37,38 39-42
)

including age, sex race and ethnicity, socio-

economic status and educational attainment,* rural and urban
environmental factors,***° cardiovascular diseases,'”?’ diabetes
mellitus,"”*°  chronic  obstructive  pulmonary  disease
(COPD),'73132 and 0besity‘,17’33’34. While this study ac-
counted for these factors, it demonstrates that these relation-
ships exist even after accounting for these covarying factors.

This study is limited by the cross-sectional study design.
With the current data we are not able to assess the temporal
relationship between nicotine use and self-reported COVID
infection and severity. The study design precludes examination
of whether nicotine use causes one to be more susceptible
COVID infection or developing more severe symptoms as
direct result of smoking status, limiting the overall implications
of the study. Further, like many other published studies that
examine the relationship between COVID infection, severity,
and nicotine use, this study is reliant on self-reported measures.
Self-report measures of smoking status have been shown to
underestimate smoking prevalence (24.7%) when compared
with blood cotinine levels (36.1%).%> Further, the low preva-
lence of adult ENDS use in the U.S. is also a notable limitation
in the current study. This is reflected in a relatively small
number of ENDs users and dual users in the current sample that
may have reduced study power and led to error. Finally, these
data were collected in the U.S., with wide variations in public
health protections by state, and therefore, findings may not
generalize to other populations.

Future studies should utilize longitudinal study designs to
examine temporal relations between COVID infection, se-
verity, and nicotine use. Future studies should compare a
larger sample of ENDs and dual users with combustible
cigarette users and non-smokers than was possible in this
NHIS based study. Further, since each wave of COVID
variants has had different impacts on both infectiousness and
severity of disease (e.g., the omicron variant had higher
infectiousness rates but lower rates of disease severity than

other variants),®* examining how smoking status impacts
COVID infection and severity within new variant peaks may
help disentangle risks for infection and development of severe
disease. One important factor to consider and measure is the
amount of combustible cigarette, ENDS, and dual usage.
Measurement of the biomarker cotinine may help circumvent
issues with social desirability biases and allow direct mea-
surement of nicotine consumption. Also, capturing frequency
and dose of nicotine consumed, as well as behaviors around
use would clarify risk for infection with COVID. Future
studies should also consider the enhanced measurement of

COVID infection and symptom severity.

Conclusion

As the waves of the pandemic become more common and face
a less coordinated public health response, examining po-
tential risk and influencing factors associated with COVID
infection and severity is of great importance to individual and
public health. Results from this study show that combustible
cigarette use is not associated with a higher likelihood of self-
reported COVID infection when compared with those who
do not smoke in the current sample. Moreover, after con-
trolling for sex, race, region, education, urbanicity, age, and
clinical comorbidities the overall results did not change
substantially. There were no significant differences in self-
reported COVID severity between individuals who do not
use nicotine products, those who use combustible cigarettes,
those who use ENDS, and those who engage in dual use.
Although our findings suggest that combustible cigarette use
did not impact the likelihood of having a COVID infection,
the negative health effects of combustible cigarette use far
outweigh any potential benefits identified in this study. Since
combustible cigarette use is a known risk factor for other
respiratory infections, it is imperative to accurately predict
and quantify the risks associated with smoking status as new
variants of COVID emerge to mitigate the impact on in-

dividual and population health.
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Note

1. The World Health Organization’s clinical guidelines for
COVID-19 define “severe disease” as adults with clinical signs
of pneumonia (fever, dyspnea, cough, and fast breathing)
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accompanied by one of the following: respiratory rate > 30

breaths/min; severe respiratory distress; or oxygen saturation

(SpOy) < 90% on room air.®> However, for the purposes of this
study, ‘severity’ reflects self-reported COVID-19 symptom

severity assessed as none, ‘mild,’ ‘moderate,” or ‘severe.’
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