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BACKGROUND: Cigarette smoking is a risk factor for
severe COVID-19 disease. Understanding smokers’ re-
sponses to the pandemic will help assess its public health
impact and inform future public health and providermes-
sages to smokers.
OBJECTIVE: To assess risk perceptions and change in
tobacco use among current and former smokers during
the COVID-19 pandemic.
DESIGN: Cross-sectional survey conducted in May–July
2020 (55% response rate)
PARTICIPANTS: 694 current and former daily smokers
(mean age 53, 40% male, 78% white) who had been hos-
pitalized pre-COVID-19 and enrolled into a smoking ces-
sation clinical trial at hospitals in Massachusetts, Penn-
sylvania, and Tennessee.
MAIN MEASURES: Perceived risk of COVID-19 due to
tobacco use; changes in tobacco consumption and inter-
est in quitting tobacco use; self-reported quitting and
relapse since January 2020.
KEY RESULTS: 68% (95% CI, 65–72%) of respondents
believed that smoking increases the risk of contracting
COVID-19 or having amore severe case. In adjusted anal-
yses, perceived risk was higher in Massachusetts where
COVID-19 had already surged than in Pennsylvania and
Tennessee which were pre-surge during survey adminis-
tration (AOR 1.56, 95% CI, 1.07–2.28). Higher perceived
COVID-19 risk was associated with increased interest in
quitting smoking (AOR 1.72, 95% CI 1.01–2.92). During
the pandemic, 32% (95% CI, 27–37%) of smokers in-
creased, 37% (95% CI, 33–42%) decreased, and 31%
(95% CI, 26–35%) did not change their cigarette con-
sumption. Increased smoking was associated with higher
perceived stress (AOR 1.49, 95% CI 1.16–1.91). Overall,
11% (95% CI, 8–14%) of respondents who smoked in
January 2020 (pre-COVID-19) had quit smoking at sur-
vey (mean, 6months later) while 28% (95%CI, 22–34%) of

former smokers relapsed. Higher perceived COVID-19
risk was associated with higher odds of quitting and lower
odds of relapse.
CONCLUSIONS:Most smokers believed that smoking in-
creased COVID-19 risk. Smokers’ responses to the pan-
demic varied, with increased smoking related to stress
and increased quitting associated with perceived
COVID-19 vulnerability.
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INTRODUCTION

Cigarette smoking is a potentially modifiable risk factor
associated with severe coronavirus disease (COVID-19)
among individuals infected with the severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV2),1–6

underscoring the public health priority of addressing
tobacco use, already the leading preventable cause of
death worldwide, during the COVID-19 pandemic. Data
on cigarette smoking behaviors in the USA during the
pandemic are needed to assess the full public health
impact of the pandemic and to inform public education
and tobacco cessation efforts.
COVID-19 may have positively or negatively altered to-

bacco users’ perceptions of the risk of smoking, interest in
quitting, actions to quit, or amount of tobacco used. For
example, if smokers feel vulnerable to COVID-19 due to their
tobacco product use, they may be more interested in reducing
or quitting.7, 8 Restrictions on social gatherings might discour-
age tobacco use by offering fewer cues or opportunities to
smoke. Alternatively, sheltering at home might facilitate to-
bacco use in homes where smoking is allowed or other
smokers are present. Finally, stress due to the pandemic might
increase cigarette smoking.8, 9 Historically, stress-provoking
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events with national or global impact, such as the 9/11 attacks,
have been linked to greater tobacco use.10,11

The current study investigated whether cigarette smokers’
self-reported health risk perceptions, motivation to quit, and
amount of tobacco use changed during the early months of the
US COVID-19 pandemic. We conducted a survey of previ-
ously hospitalized cigarette smokers who had sought to quit
and received a cessation intervention after discharge as part of
a clinical trial. As individuals who had undergone a recent
major health event that prompted an effort to stop smoking,
study participants were a vulnerable group in whom tobacco
use might be in flux and for whom smoking cessation would
be especially impactful.

METHODS

Design

We conducted a cross-sectional survey of individuals enrolled
in the Helping HAND 4 (HH4) study (NCT03603496), a
geographically diverse three-site randomized clinical trial
comparing the effectiveness of two smoking cessation inter-
ventions for hospitalized smokers who were being discharged
and planned to quit smoking. The interventions lasted for 3
months and follow-up continued for 6 months after hospital
discharge (study protocol previously described).12 Both the
parent HH4 study and the COVID-19 supplemental survey
were approved by the Institutional Review Boards of each
participating institution. The supplemental survey was admin-
istered fromMay 18–July 16, 2020, which was between 2 and
20 months after parent study enrollment.

Participants

Participants in the HH4 trial were recruited from inpatient
units of three hospitals in Boston, MA; Pittsburgh, PA; and
Nashville, TN. Participants were ≥18-year-old, English-
speaking daily cigarette smokers who planned to quit smoking
and agreed to accept a prescription for nicotine replacement
therapy at discharge. Patients were excluded if they were
unable to provide informed consent due to psychiatric or
cognitive impairment, medically unstable, or lacked reliable
telephone access.

Enrollment

The parent study completed enrollment of 1409 participants
before the current study began. We attempted to contact all
parent study participants, excluding those who had died
(n=40), withdrawn from further study participation (n=45),
or lacked valid contact information (n=67). Of 1257 remaining
parent study participants, 1021 had given consent to receive
unencrypted text messages and were sent up to 5 messages
linked to an online survey using Research Electronic Data
Capture (REDCap),13 followed by 2 phone calls to administer
the survey. The 236 remaining parent study participants

received up to 3 phone calls for survey administration. Partic-
ipants received $20 for survey completion.

Measures
COVID-19-Related Measures.
COVID-19 Testing, Infection, or Exposure. Respondents
were asked whether they had been tested for COVID-19, had
a positive test, had a health care provider tell them they had
COVID-19, believed that they had ever had COVID-19, and
had a household member or close contact infected with
COVID-19. For analysis, we created a composite measure
(COVID-19 exposure/illness) that included respondents who
reported any of these events.

Perceived Tobacco-Related COVID-19 Risk. Respondents
were asked 2 questions about their perception of a smoker’s
risk of COVID-19: (1) “To what extent, if any, do you believe
that continued smoking affects the risk of getting infected with
coronavirus or having a more severe case?” (5-point Likert
scale, from “definitely increases the risk” to “definitely re-
duces the risk”); (2) “In your opinion, does reducing or stop-
ping smoking lower the risk of getting coronavirus or a more
serious case?” (yes/no).

Tobacco Product Use. Questions about changes in
smoking behavior and interest in quitting due to
COVID-19 were asked only of respondents who report-
ed that they were smoking cigarettes in January 2020,
before the US COVID-19 pandemic: (1) “Has your
interest in reducing or stopping smoking changed since
the COVID-19 pandemic started?” (no change, in-
creased, decreased) and (2) “Has the amount you smoke
changed since the COVID-19 pandemic started?” (no
change, increased, decreased but still smoking, stopped
smoking entirely). We also assessed the proportion of
current smokers who reported that they quit between
January 2020 and the survey administration (5–7 months
later) and the proportion of nonsmokers who reported
relapsing during the same period.
Respondents who reported a change in the amount

smoked were asked if any of 8 factors led to the
change: change in cravings/urge, change in ability to
buy cigarettes, change in daily routine facilitating or
hindering smoking, worry or stress related to stay-at-
home restrictions, worry or stress related to other as-
pects of the COVID-19 pandemic, wanting to stay
healthy, fear of getting or spreading the coronavirus,
and desire or need to save money.

Covariates. Demographics (age, sex, education level,
race/ethnicity), study site, date of enrollment in the parent
study, years smoked, and cigarettes per day prior to the
index hospital admission were obtained from the baseline
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survey completed at the parent study enrollment. All other
covariates were assessed at the time of supplemental COVID-
19 survey.

Current Tobacco Use. Respondents were asked about past 7-
day use of cigarettes and nicotine-containing e-cigarettes.

Stress. Respondents were asked to rate their overall level of
stress on a 5-point Likert scale where 1 = little or none and 5 =
the most stress I’ve ever had.

Financial Status. Worry about financial problems was
assessed using a 5-point Likert scale (1 = no worry to 5 =
the most worry I’ve ever had). One question asked whether the
pandemic had affected income. Three questions from
Veenstra14 asked about specific financial burdens.

Statistical Analysis

Response options for COVID-19 Likert scale smoking ques-
tions were dichotomized or trichotomized based on frequency
distributions. The outcome measures for cigarette smokers
were as follows: (1) perceived COVID-19 risk due to
smoking; (2) change in interest in reducing or quitting
smoking from January 2020 (pre-COVID-19) to survey com-
pletion; (3) change in amount smoked during that interval; and
(4) quitting or relapsing during that interval.
Univariate analyses examined associations between

each of the COVID-19-related outcome measures and
all covariates, including demographics, study site, cur-
rent tobacco use, composite measure of COVID-19 ex-
posure/illness, financial worry, and overall stress. Multi-
ple logistic regression models for each outcome were
constructed; terms included age, gender, race, education,
history of COVID-19 exposure/illness, study arm, time
since study enrollment, and any other variables with a
univariate association of p≤.10 with the outcome mea-
sure. Significance was set at a two-sided p≤.05. All
analyses were conducted in SAS version 9.4 (SAS In-
stitute, Cary, NC).

RESULTS

Participant Characteristics

Of 1257 participants available for this study, 694 (55%
response rate) completed the supplemental survey. Re-
spondents and non-respondents differed slightly in age
and gender but not in race or cigarettes per day. At
enrollment into the parent study a mean of 12±5 (SD)
months earlier, respondents (vs. non-respondents) had an
average age of 52±12 years (vs. 50±13, p=.004), were
60% female (vs. 51%, p=.002), were 78% non-Hispanic
white and 14% non-Hispanic black (vs. 78% and 16%,

respectively, p=.84), and smoked an average of 16±11
cigarettes daily (vs. 17±11, p=.14). At the time of the
survey administration (May 18–July 16, 2020), 457 of
respondents (66%) reported past 7-day cigarette
smoking, 46 (6%) reported past 7-day e-cigarette use,

Table 1 Characteristics of the Survey Respondents (n=694)

n %

Collected at enrollment in the Helping HAND 4 studya

Age (mean years, SD)b 52 (±12)
Sex (n, %)b

Male 280 40
Female 414 60
Race/ethnicity (n, %)b

White non-Hispanic 543 78
Black non-Hispanic 98 14
Hispanic 42 6
Other 11 2
Education (n, %)b

≤ High school graduation or GED 368 53
Some college 225 32
College graduate 101 15
Study site (n, %)b

MA 270 39
PA 183 26
TN 241 35
Current (past 7-day) cigarette smoker 694 100
Years smokedc (mean, SD) 35 (± 13)
Cigarettes/dayc (mean, SD) 16 (± 11)
Current (past 7-day) electronic cigarette user 46 7
Collected at time of COVID-19 survey administration
Tobacco use status (in January 2020, pre-COVID-19)d

Current (past 7-day) cigarette smoker 427 62
Current (past 7-day) e-cigarette user 48 7
Neither cigarettes nor e-cigarettes 238 34
Declined 12 2
Tobacco use status (at time of survey during COVID-19)e

Current (past 7-day) cigarette smoker 457 66
Current (past 7-day) e-cigarette user 46 6
Neither cigarettes nor e-cigarettes 214 31
Declined 7 1

Collected at enrollment in the Helping HAND 4 studya

COVID-19 history
Tested positive 5 <1
Told by health provider that I had COVID-19 13 2
Believe I had COVID infection 63 9
Household/close contact had COVID-19 infection 35 5
COVID-19 exposure/illness (any of the four above) 95 14
Stress — overall level of stress (mean, SD)f 3.6 (± 1.2)
Financial concerns
Worry about financial problems (mean, SD)f 3.4 (±1.4)
Effect of COVID-19 pandemic on income
Decreased 305 44
Increased 48 7
No change 317 46
Decline to answer 24 3
Financial hardship due to COVID-19 pandemic
Had to use savings 194 28
Had to borrow money or take out loan 172 25
Could not make credit card or bill payments 165 24

aEnrollment into the parent Helping HAND 4 survey occurred a mean
(± SD) of 12 ± 5 months before administration of the COVID-19
supplemental survey
bDemographic factors and study site were assessed at enrollment into
the parent Helping HAND 4 survey. For multivariate modeling, age was
corrected to age at administration of supplemental COVID-19 survey
cYears smoked and cigarettes/day were assessed at HH4 study
enrollment. They were not included as a variable in multivariate
modeling because of potential change before administration of the
supplemental survey
dRetrospectively reported
eSurvey administered between May 18 and July 16, 2020
fScale range 0–5, where 1 = none, 5 = the most I ever had
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and 214 (31%) reported neither (Table 1). At that time,
427 respondents (62%) reported retrospectively that they
had been smoking cigarettes and 48 (7%) reported hav-
ing used e-cigarettes in January 2020 (i.e., pre-COVID-
19 in the USA). Fourteen percent of respondents report-
ed a past history of COVID-19 exposure or illness.
Respondents reported substantial levels of overall stress
and financial concerns.

Perceived Risk of COVID-19 due to Tobacco
Use

Sixty-eight percent (95% CI, 65–72%) of respondents
believed that continued smoking definitely might in-
crease the risk of a coronavirus infection or of having
a more serious case. Nearly as many (63%, 95% CI,
59–66%) felt that reducing or stopping smoking would
decrease that excess risk (Fig. 1). In multivariable anal-
yses, the belief that smoking increased COVID-19 risk
was more common among respondents at the MA site
vs. the PA or TN sites (adjusted odds ratio [AOR] 1.56,
95% confidence interval [CI] 1.07–2.28) (Table 2). A
respondent’s own experience of COVID-19 illness or
exposure was not associated with perceived risk of
COVID-19 due to smoking. Former smokers were more
likely than current smokers to believe that smoking
increases COVID-19 risk (AOR 2.35, 95% CI 1.60–
3.47) and that reducing or quitting smoking reduces
COVID-19 risk (AOR 2.15, 95% CI 1.50–3.09).

Interest in Reducing or Stopping Smoking

Among the 427 respondents who were smoking in January
2020 (i.e., pre-COVID-19 in the USA), 41% (95% CI, 37–
46%) reported an increased interest in reducing or stopping
smoking since the pandemic, while 46% (95% CI, 41–51%)

reported no change, and 13% (95% CI, 10–16%) reported less
interest (Fig. 2). Heightened interest in reducing or quitting
was associated with the belief that smoking increases the risk
of COVID-19 infection or complications (AOR 1.72, 95% CI
1.01–2.92) and that stopping smoking decreases that risk
(AOR 1.83, 95% CI 1.10–3.02) (Supplemental Table 1).

Change in Amount Smoked

Among respondents smoking pre-pandemic, 32% (95% CI,
27–37%) reported that their smoking had increased since the
pandemic began, 31% (95% CI, 26–35%) reported no change,
and 37% (95% CI, 33–42%) reported decreased smoking
(including 8% who quit smoking) (Fig. 2). Adjusted odds of
increased smoking since COVID-19 were associated with
higher overall stress (AOR 1.49, 95% CI 1.16–1.91, per point
on a 5-point scale), female sex (AOR 2.09, 95% CI 1.26–
3.45), and Hispanic ethnicity (AOR 2.98, 95% CI 1.21–7.37)
(Table 3).
Among those who increased their smoking, reasons cited

most often were stress due to stay-at-home restrictions (76%),
stress for other reasons (66%), a change in daily routine making
it easier to smoke (62%), greater craving to smoke (46%), and
fear of getting or spreading the virus (45%) (Supplemental
Figure 1). In contrast, smokers who decreased their smoking
most often cited a general desire to stay healthy (69%), change
in daily routine making it easier to quit (47%), lower craving to
smoke (36%), a need to save money (34%), and fear of getting
or spreading the virus (25%). Fewer than one-quarter cited
stress or difficulties obtaining cigarettes.

Smoking Cessation and Relapse

Of the 427 respondents who were smoking pre-pandemic, 45
(11%, 95%CI, 8–14%) reported not smoking when surveyed in
May–July 2020 (i.e., 5–7 months later); 43 (10%) neither

Figure 1 Respondents' perceived risk of COVID-19 illness due to smoking and perceived benefit of quitting smoking on COVID-19 risk.
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smoked nor vaped; and 2 (0.5%) vaped only. Adjusting for age,
sex, and COVID-19 exposure, the odds of quitting smoking
during the pandemic was associated with the belief that smoking
increases COVID-19 risk (AOR 2.27, 95% CI, 1.05–4.91).
Of 258 respondents who were not smoking in January

2020, 71 (28%, 95% CI, 22–34%) resumed smoking. Relapse
to smoking was associated with a higher overall stress level
(AOR 1.40, 95% CI, 1.01–1.94) and inversely associated with
the belief that smoking increases COVID-19 risk (AOR 0.30,
95% CI 0.16–0.56) in adjusted analyses.

DISCUSSION

This cross-sectional survey assessed tobacco use and risk
perceptions in the early months of the US COVID-19 pan-
demic among a large group of current and former smokers
who had participated in a clinical trial to stop smoking after
hospitalization. Tobacco users’ response to the pandemic var-
ied. While 41% of smokers reported greater interest in reduc-
ing or quitting, almost one-third of respondents increased their
cigarette consumption, consistent with reports of increased

Table 2 Factors Associated with Perceived Risk of Smoking and COVID-19 Infection or Severity. Multiple Logistic Regression Analysis

Smoking increases risk of COVID-19 infection
or severitya

(n=671)

Stopping smoking reduces risk of COVID-19
infection or severitya

(n=662)

AOR (95% CI)b P value AOR (95% CI)b P value

Smoking status (past 7 days)
Former smoker
Current smoker

80%
62%

2.35 (1.60–3.47)
REF

<0.001 74%
57%

2.15 (1.50–3.09)
REF

<0.001

Age (mean years ± SD)
Agreea

Do not agreea
53±12
54±12

0.89 (0.77–1.03)c

REF
0.13 53±12

54±12
0.94 (0.82–1.08)c

REF
0.39

Gender
Female
Male

71%
65%

1.44 (1.02–2.04)
REF

0.04 63%
62%

1.05 (0.75–1.47)
REF

0.77

Race/ethnicity
Black non-Hispanic
Hispanic
White non-Hispanic

60%
68%
70%

0.67 (0.42–1.09)
0.85 (0.40–1.79)
REF

0.11
0.66

64%
63%
63%

1.15 (0.72–1.85)
0.86 (0.42–1.77)
REF

0.57
0.69

Education
> High School
≤ High School/GED

70%
67%

1.05 (0.75–1.49)
REF

0.77 65%
61%

1.15 (0.83–1.61)
REF

0.40

COVID-19 exposure/infectiond

Yes
No

67%
69%

0.86 (0.52–1.40)
REF

0.53 67%
62%

1.17 (0.72–1.91)
REF

0.52

Study site
MGH (MA)e

UPMC (PA)/VUMC (TN)e
74%
65%

1.56 (1.07–2.28)
REF

0.02 68%
59%

1.36 (0.95–1.95)
REF

0.09

aModel is comparing agreement vs. disagreement with statement in column heading. Analysis is also adjusted for study arm and time since index
admission
bAOR, adjusted odds ratio; CI, confidence interval. Results that are statistically significant (p<.05) are presented in bold face.
c10-year increment
dComposite variable coded as yes if respondent reported having had a positive COVID-19 test, having been given a COVID-19 diagnosis by a health
professional, believing that they had had COVID-19, or having had a household member or close contact with a COVID-19 diagnosis
eMGH, Massachusetts General Hospital; UPMC, University of Pittsburgh Medical Center; VUMC, Vanderbilt University Medical Center

Figure 2 Change in cigarette smoking since the onset of COVID-19.

3790 Rigotti et al.: Cigarette Smoking During the COVID-19 Pandemic JGIM



cigarette sales during the pandemic.15, 16 Increased smoking
was strongly related to higher levels of perceived stress. On
the other hand, two-thirds of respondents believed that
smoking increased the risk of a COVID-19 infection or com-
plication. Perceived vulnerability to COVID-19 was associat-
ed with a higher odds of interest in reducing or quitting
smoking, more self-reported quitting by those respondents
who were smokers when the pandemic began in the USA,
and less relapse to smoking among former smokers. Overall,
11% of respondents who were smokers in January 2020 had
quit smoking when surveyed an average of 6 months later, but
28% of respondents not smoking before the pandemic re-
sumed smoking during this period.
Smokers often cite stress as a reason for smoking more or

returning to smoking after a quit attempt.9 As we hypothe-
sized, a higher level of stress was associated with increased
smoking and with relapse by former smokers. Further evi-
dence for the role of stress comes from smokers’ attributions
of why their smoking behavior increased. The most frequently
endorsed responses were worry or stress due to either stay-at-
home restrictions (76%) or to other aspects of the coronavirus
pandemic (66%). Financial worry was not independently

associated with changes in smoking behavior after adjustment
for overall stress. A change in routine making it easier to
smoke was the only other item endorsed by at least half of
smokers. Curiously, neither perceived vulnerability to
COVID-19 nor change in smoking behavior was associated
with respondents’ personal experiences with COVID-19.
However, the survey was conducted prior to widespread avail-
ability of testing for SARS-Co-V2, and few respondents
(<15%) reported COVID-19 exposure or infection, limiting
our statistical power to detect an association.
An unexpected observation was that respondents’ belief in

smokers’ vulnerability to COVID-19 varied by study site, being
more common in MA than in PA or TN even after adjustment
for demographic factors and respondents’COVID-19 history or
exposure. A possible explanation is geographic differences in
COVID-19 infection rates at the time of the survey. COVID-19
may have been a more salient threat to respondents inMA, who
had experienced a COVID-19 surge just before the survey
administration, than in PA or TN where COVID-19 rates were
much lower (Fig. 3). Pre-existing geographic differences in
smoking prevalence and tobacco control policies may have also
contributed to the difference.MAhas a low smoking prevalence

Table 3 Factors Associated with Smokers Who Increased Smoking After Onset of COVID-19. Multiple Logistic Regression Analysis

Increased amount of smoking since COVID-19a

(n=423)b

AOR (95% CI)c P value

Age (mean years ± SD)
Increased smoking
Decreased/no change

52±11
54±12

0.91 (0.75–1.11)d

REF
0.35

Gender
Female
Male

38%
22%

2.09 (1.26–3.45)
REF

0.004

Race/ethnicity
Black non-Hispanic
Hispanic
White non-Hispanic

33%
54%
30%

1.05 (0.55–2.01)
2.98 (1.21–7.37)
REF

0.89
0.02

Education
> High school
≤ High school/GED

34%
30%

0.94 (0.59–1.48)
REF

0.78

Overall stress scale (range, 1–5; mean ± SD)
Increased smoking
Decreased/no change

4.1±0.9
3.6±1.2

1.49 (1.16–1.91)e

REF
.002

Financial worry scale (range 1.5; mean ± SD)
Increased smoking
Decreased/no change

3.6±1.3
3.3±1.4

0.96 (0.79–1.16)e

REF
0.67

History of COVID-19 exposure or infection
Yes
No

41%
30%

1.36 (0.74–2.49)
REF

0.33

Belief that smoking increases COVID-19 risk
Yes
No

32%
30%

0.91 (0.56–1.47)
REF

0.70

Study site
MGH (MA)f

UPMC (PA)/VUMC (TN)f
36%
29%

1.46 (0.90–2.37)
REF

0.13

aAnalysis compares smokers who increased the amount of smoking vs. smokers who decreased or did not change the amount of smoking after start of
COVID-19. Analysis is also adjusted for respondent’s interest in reducing or quitting smoking since onset of COVID-19, study arm, and time since index
admission
b427 were smokers before the US COVID-19 pandemic but 4 did not answer the amount change question
cAOR, adjusted odds ratio; CI, confidence interval. Results that are statistically significant (p<.05) are presented in bold face.
d10-year increment
eChange per point on 5-point Likert scale, where 1 = none, 5 = the most I’ve ever had
fMGH, Massachusetts General Hospital; UPMC, University of Pittsburgh Medical Center; VUMC, Vanderbilt University Medical Center
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and strong state tobacco control policies, while TN has the
reverse, and PA is in between.17, 18 Lower perceived risk of
tobacco-related harms has been observed in states with higher
smoking prevalence.19

This study’s findings corroborate and expand on the limited
prior work on this topic.20–25 A web-based US survey in April
2020 limited to dual cigarette and e-cigarette users also ob-
served an association between perceived COVID-19 risk and
motivation to quit and found a variable effect of COVID-19 on
tobacco product use.26 Our survey includes all cigarette
smokers and e-cigarette users and a broader array of covari-
ates. Two smaller US surveys also found similar associations
between perceived vulnerability to COVID-19 and interest in
reducing tobacco use.20, 21 Our finding of stress as an impor-
tant factor influencing smoking behavior during the pandemic
is corroborated by Dutch and Australian surveys.22, 23

Eleven percent of respondents who were smokers im-
mediately before the pandemic reported no longer
smoking when surveyed 4–6 months later. We have no
data on the pre-pandemic quit rate in the sample. Howev-
er, English population-based surveys of adults found an
increase in the number and success of quit attempts in
April 2020 compared to previous months, consistent with
our findings.24 The 2018 population-based U.S. National
Health Interview Survey found that 8% of adults who
were smokers 12 months before the survey had quit 1
year later.25 However, our sample is not directly compa-
rable because it was selected for an interest in quitting and
all participants received smoking cessation treatment as
part of study protocol. Additionally, respondents who had
quit for 4–6 months in our study might not have sustained
abstinence for 12 months.

This study had several limitations. First, the cross-sectional
observational study design limits the ability to infer causal
relationships from observed associations. Second, we measured
perceived COVID-19 risk with a single question asking both
about disease susceptibility and severity. Whether respondents
who endorsed this question agreed with both components of
risk cannot be determined. Third, the response rate was 55%.
However, in a sensitivity analysis using the propensity score
approach to match each non-responder to a responder with
similar characteristics, we observed very similar findings in
our key results when responses from non-responders were
imputed using the responses from their matched responders.
Fourth, self-efficacy and barriers to quit smoking such as nico-
tine dependence were not collected during the pandemic, al-
though participants’ attributions for their reported change in
smoking behavior reflect these barriers. Finally, the survey
sample was not population-based, limiting generalizability.
However, the sample consists of geographically diverse
middle-aged and older smokers who have had a recent major
health event and sought to quit smoking. This reflects a large
group of US smokers, since more than half of smokers make a
quit attempt each year and 16 million of the 34 million US
smokers have a chronic tobacco-related disease.27, 28 The sam-
ple also resembles many smokers seen by general internists.
In summary, this study found that during the early months

of the US COVID-19 pandemic, most smokers believed that
smoking increased their vulnerability to COVID-19 but their
subsequent tobacco use varied. While 40% reported reducing
or quitting smoking, many motivated by perceived vulnerabil-
ity to COVID-19, another third increased their smoking,
which they attributed to pandemic-related stress. Our findings
could help public health and health care systems identify

Figure 3 Daily COVID-19 cases per 100,000 population, March 1–July 31, 2020, in counties in which the 3 study sites are located. (Allegheny
County = Pittsburgh, PA. Davidson County = Nashville, TN. Suffolk County = Boston, MA). Although surveys were administered between

March 18 and July 16, the large majority were conducted during May 2020.
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strategies to reduce tobacco use. Aggressive public education
about smoking as a risk factor for poor outcomes of COVID-
19 could provide a cue to action, increasing interest in quitting
and discouraging stress-induced increases in tobacco use.29

These messages will be more impactful if combined with
information on how to access tobacco cessation treatment
remotely and at no cost, which telephone quitlines and text
message programs can do.

Supplementary Information The online version contains supple-
mentarymaterial available at https://doi.org/10.1007/s11606-021-
06913-3.
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