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Abstract

People with HIV (PWH) smoke at higher rates compared with the general population and have lower cessation rates. The
primary aim of this study was to examine the impact of the COVID-19 pandemic on smoking in PWH. A survey was admin-
istered to participants in two smoking cessation trials in the United States. Mean cigarettes per day was 13.9 (SD 8.6), and
participants reported they had smoked on average for 30.93 years (SD 10.4). More than half (55.7%) of participants (N = 140)
reported not changing their smoking during the pandemic, while 15% reported decreasing, and 25% reported increasing their
smoking. In bivariate analyses, worrying about food due to lack of money (X2 =9.13,df 2, p=0.01) and greater Covid-related
worry (r,=0.19, p=0.02) were significantly associated with increased smoking. Qualitative research may be needed to more

clearly elucidate factors related to smoking behaviors among PWH.
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Introduction

The COVID-19 pandemic affected nearly every aspect of
daily life in the United States for most people. In mid-March
of 2020, restrictions were put in place in most states across
the United States (U.S.) and social distancing became the
norm. This mandate resulted in reduced social interaction
and increased social isolation among many groups. Psycho-
logical distress, including loneliness, related to the pandemic
has been reported [1], and the effect was more pronounced
among those with lower socioeconomic status. This change
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in levels of social interaction and the resultant psychological
effects has led to increased daily stress for many, including
people with HIV (PWH), and may have exacerbated behav-
iors that many people report using to manage stress [2, 3],
namely cigarette smoking. For the first time in 20 years,
the Federal Trade Commission reported that cigarette sales
increased during 2020, further demonstrating the pandem-
ic’s effect on smoking behaviors [4].

Irrespective of COVID-19, smoking prevalence is higher in
PWH compared with the general population [5] and this group
of smokers generally smokes more heavily and reports higher
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levels of nicotine dependence [6]. PWH who smoke often
report high rates of comorbid anxiety and stress, both factors
that have been related to poor smoking cessation outcomes
[2, 7]. Prior to the COVID-19 pandemic, studies among PWH
have repeatedly found that a significant majority of smokers’
report that symptoms of anxiety and depression were barriers
to making a quit attempt and maintaining abstinence following
a quit attempt [8, 9]. Further, PWH endorse that smoking is a
key strategy to help them manage or alleviate the daily stress
associated with living with HIV [2, 10, 11]. These key rela-
tionships between mood and smoking in PWH might suggest
that COVID-19 pandemic-related stress could hinder smoking
cessation efforts.

Worry and anxiety among PWH may be further increased
by the COVID-19 pandemic due to reports that highlight
increased severity of COVID-19 infection in people who
smoke [12, 13] and in those with underlying chronic health
conditions [14-16] (such as HIV). In fact, two recent meta-
analyses concluded that HIV increased the risk of death from
COVID-19 by 78-95% [16, 17]. One report indicated that
among the general population of people who smoke on a non-
daily level worry and fear increased from pre versus post the
onset of the pandemic. In reflecting back, these general popu-
lation smokers reported a slight increase in their motivation
to quit smoking during the pandemic [18]. Given the greater
stressors experienced by PWH, they may have been differ-
entially impacted in their motivation to quit smoking during
the pandemic. Understanding how the COVID-19 pandemic
may have affected PWH who smoke may provide increased
understanding into the challenges and barriers that PWH face
when attempting to successfully manage smoking cessation
and achieve abstinence. This understanding may also help to
inform smoking cessation approaches and strategies among
HIV researchers and clinicians.

Early in the pandemic, a group of investigators discussed
the effect that the COVID-19 pandemic may have on both
smoking behaviors and motivation to quit among PWH who
smoke [19]. While motivation to quit might have increased
due to health concerns, increased worry and anxiety related to
the pandemic may have promoted increased smoking levels. A
common survey was administered to participants across pro-
jects so that a clearer understanding of the pandemic’s effect
on this vulnerable group of smokers could be elucidated [20].
The overall aim of this study was to examine the impact of
the COVID-19 pandemic on daily cigarette smoking, Covid-
related stress and worry, and the associations between Covid-
related stress/worry and the level of cigarette smoking in
PWH.
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Methods
Participants

The two studies included in this analysis were recruiting
people with HIV who identified as current daily smokers.
The sample described here was enrolled in the two ongo-
ing smoking cessation studies in Rhode Island, Illinois, and
Pennsylvania at the time of the COVID-19 outbreak in the
U.S.

Procedures

Participants were enrolled in one of two smoking cessation
clinical trials: (1) a 24-week randomized trial utilizing peer
navigators for social support to quit smoking [21], or (2) a
26-week randomized trial testing the tailoring of a smoking
cessation medication to the individual’s nicotine metabolite
ratio and/or an adherence intervention to optimize treat-
ment for smoking [22]. Recruitment for both studies was
initially started prior to the pandemic (March 2020), halted
for 3—4 months, and then resumed in July 2020 with newly
added precautions and restrictions. All participants in the
present analysis were enrolled between June 2020 and June
2021. Participants were recruited via electronic medical
record review by study staff at the academic health systems,
or through community recruitment, advertisements on public
transportation, television and radio, flyer campaigns, and
online advertising through social media.

Prospective participants were screened by phone and,
if eligible, were scheduled for an in-person or video visit
(based on research restrictions at the time at university set-
tings) to confirm eligibility, complete informed consent, and
collect baseline data. Following informed consent, partici-
pants who were eligible for the parent study completed the
COVID-19 survey as part of their baseline visit. Protocols
for the studies included in this analysis have been previously
described [21, 22]. Participants were eligible for the studies
if they: (1) were diagnosed with HIV; (2) at least 18 years
old; (3) smoked daily; and (4) able to use varenicline or
nicotine patch safely (one study only). Participants were
excluded if they: (1) were already using pharmacotherapy
for smoking cessation; (2) had an unstable medical or psy-
chiatric illness; (3) were experiencing symptoms of psycho-
sis; (3) had past-month suicidal ideation or past year suicide
attempt; (4) were pregnant; or (5) had a history of epilepsy
or seizure disorder (one study only). Participants were com-
pensated for completed study sessions. The respective Insti-
tutional Review Boards approved all study procedures.
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Measures

Sample demographics were collected via self-report and
included age in years, sex at birth (male/female), self-iden-
tified gender (female, male, transgender male, transgen-
der female, genderqueer/gender nonconforming), race
(White, Black/African American, Asian, Native Hawaiian
or Other Pacific Islander, American Indian/Alaska Native,
More than One Race, Unknown/not identified), ethnicity
(Hispanic/non-Hispanic), education level (years), and
employment status (employed, unemployed, retired, disa-
bled, other). We constructed a 47-item COVID-19 survey
that included five separate constructs: COVID-19 expo-
sure; life changes due to the COVID-19 crisis and social
distancing; COVID-19-related worry; COVID-19-related
stress; and COVID-19 impacts on smoking [20]. The sur-
vey was completed by the participants on RedCap or Qual-
trics (based on site) and took about 20 min to complete.

COVID-19 Exposure (Categorical Variables)

One item asked, “Have you been exposed to someone
likely to have COVID-19?” Similarly, a second item
asked, “Have you been suspected of having COVID-197”
Response options were yes/no.

Life Changes (Categorical Variables)

Five items asked about life changes related to the COVID-19
pandemic, including: “How has the amount of contact with
people outside your home changed? Has the quality of your
relationships with your family [friends] changed? Has the
COVID-109 crisis created financial problems for you or your
family? To what degree are you concerned about the stability
of your living situation? Did you worry whether your food
would run out because of a lack of money (yes/no)?”

COVID-19-Related Worry (Continuous Variable)

Four items asked “Since the stay-at-home order was issued
in March 2020, how worried have you been about (being
infected; family and friends being infected; your physical
health being influenced by COVID-19; your mental/emo-
tional health being influenced by COVID-19)?” Response
options ranged from (0) not all, to (4) extremely. A com-
posite worry score was calculated by adding the response
options of the four items together and total worry scores
could range from 0 to 16. Cronbach’s alpha was 0.91, indi-
cating excellent internal consistency of the scale.

COVID-19-Related Stress (Continuous Variable)

Three items asked about stress related to COVID-19 and
stay-at home restrictions: “how stressful have [restrictions on
leaving home; changes in family contacts; changes in social
contacts (not including family)] been for you?” Response
options ranged from (1) not at all, to (5) extremely. A com-
posite stress score was calculated by adding the response
options of three items together and could range from 3 to 15.
Cronbach’s alpha was 0.76, indicating acceptable internal
consistency of the scale.

Smoking Status

Smoking was assessed as both a continuous variable and
as a categorical variable. Participants were asked (continu-
ous variable): “Prior to the stay-at-home order, how many
cigarettes per day were you smoking? How many cigarettes
per day are you currently smoking?” Participants were sub-
sequently asked about perceived change in smoking, which
was assessed as a categorical variable: “Are you smoking
more than, less than, or the same amount as before the pan-
demic began?”

Cigarette Dependence

The Fagerstrom Test for Cigarette Dependence (FTCD)
is a validated 6-item scale used to evaluate the severity of
cigarette dependence [23]. Scores range from O to 10, with
higher scores indicating greater dependence.

Data Analysis Plan

All analyses were completed using SPSS (version 25) and
SAS (version 9.4). Descriptive statistics were calculated for
all variables. Paired samples #-tests were used to examine
change in cigarettes per day (CPD) prior to and during the
COVID-19 pandemic (both assessed concurrently at the
time of survey administration). ANOVA’s and correlations
were used to examine associations between cigarettes per
day and categorical and continuous variables, respectively.
Chi-square tests and Spearman rank-order correlations were
used to examine associations between self-reported change
in smoking (less/same/more) and Covid-related variables.
CPD and change in smoking (less/same/more) were used as
the dependent variables in statistical models. Covid-related
variables (i.e., worry, stress) were predictor variables. Vari-
ables that with p-values less than 0.10 in bivariate analysis
were included in subsequent multivariable analyses. Because
no variables were significantly associated with CPD, no mul-
tivariable linear regression analysis predicting that outcome
was conducted. Multivariable ordered logistic regression
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was conducted to examine predictors of a change in smoking
level (less/same/more) during the pandemic. All statistical
tests defined significance by p <0.05.

Results

A total of 140 surveys were completed and included in the
analyses. Demographic characteristics of the sample are
reported in Table 1.

Baseline Smoking Characteristics

Mean CPD was 13.9 (SD 8.6), and participants reported they

had smoked on average for 30.93 years (SD 10.4). Mean
CPD was higher among White smokers (M 16.0, SD 9.02)

Table 1 Sample characteristics at baseline (n=140)

compared to Black smokers (M 11.6, SD 6.2). Mean age of
smoking initiation was 18.4 (SD 6.1) years. Mean FTCD
score was 5.1 (SD=2.3), indicating moderate dependence,
and the majority of the sample (n=122; 87.1%) smoked
every day. Participants reported an average of 3.6 (SD 11.8)
lifetime quit attempts. Nearly half of the sample (46.4%)
reported that they had been told by a physician that they
should quit smoking.

Changes in Smoking Behavior Related to Covid
Pandemic

During the pandemic, 15% of smokers reported decreasing,
25% of smokers reported increasing, and more than half
(55.7%) reported not changing their cigarette consump-
tion. More than two-thirds (69.3%) reported that smoking

Variable Mean (SD) Range
Age 52.8(9.9) 27-71
Cigarettes per day 13.9 (8.6) 2-45
FTCD Score 5.1 (2.3) 0-10
Number of lifetime quit attempts 3.6 (11.8) 0-100
Number of years smoked 30.9 (10.4) 10-50
Variable n (%)
Race

American Indian/Alaska Native 3.1

White 56 (40)

Black or African American 75 (53.6)

More than one race or unknown/not identified 6 (4.3)
Ethnicity

Hispanic/Latinx 20 (14.3)
Employment status

Employed, part/full-time 35(25)

Unemployed 60 (42.9)

Disabled 34 (24.3)

Retired 9(6.4)
Education

Grade/middle school 10 (7.1)

Some high school 23 (16.4)

High School graduate/GED 42 (30)

Some college/technical 42 (30)

College graduate or higher 22 (15.7)
Sex assigned at birth

Female 42 (30)

Male 98 (70)
Gender, self-identified

Female 43 (30.7)

Male 94 (67.1)

Transgender female 3@2.1D
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helped them stay calm during the COVID-19 crisis. More
than three-quarters of participants (79.3%) reported that the
COVID-19 pandemic did not affect their ability to obtain
cigarettes (see Table 2). Self-reported smoking (CPD) dur-
ing the pandemic (M =13.4; SD=7.9) was not different
compared to self-reported pre-pandemic smoking (M=13.9;
SD=8.6;t=1.17; df 131; p=0.24).

Nearly half of participants (43.6%) reported that the
pandemic did not impact their motivation to quit smok-
ing. Nearly half (46.3%) said social support for quitting
was impacted by the pandemic, and 40% reported that it
was more difficult to make a quit attempt due to the stay-
at-home order. Three-quarters of participants (75%) said no
new smoking triggers or high-risk situations had emerged
during the pandemic, and participants reported they had not
changed or adjusted their quit strategies due to the pandemic.
Few participants reported making a quit attempt during the
pandemic: two participants reported trying to quit with a
family member, and another reported trying to eliminate the
first cigarette of the day (upon awakening). One participant
reported trying to only smoke outside their home as a meas-
ure to reduce their smoking.

COVID-19 Exposure/Infection

Fourteen (10%) participants reported being exposed to
someone with COVID-19 illness or symptoms, while 7
(5%) participants reported having been diagnosed with
COVID-19 illness or symptoms. While only three partici-
pants reported having a member of their household test posi-
tive for COVID-19, 43 participants (30.7%) reported having
a non-household family member or friend test positive for
COVID-19. Participants indicated that family members or

Table 2 Impact of COVID-19 on living and smoking variables (N =134)

friends had fallen ill (16.4%), been hospitalized (12.1%), or
died (11.4%) due to COVID-19 illness.

Perceived COVID-19-Related Stress/Worry

Participants were asked how worried they were that they
would be infected, a family member could be infected, and
their physical and/or emotional health would be affected by
COVID-19. Results are shown in Table 2. Mean total worry
score was 6.9 (SD 5.4) with a range of O to 16, indicating
than on average there was a moderate level of pandemic-
related worry. Mean total stress score was 6.6 (SD 3.3) with
a possible range of 3—15, indicating a low to moderate level
of stress. Sum worry and sum stress scores did not differ by
gender or race (p’s>0.05).

Pandemic-Related Life Changes

Eighty percent of participants reported having less contact
with people outside of their homes relative to before the
COVID-19 crisis. While most participants reported the
quality of their relationships with family were unaffected
(n=93; 66.4%), 15.7% (n=22) of participants reported that
the quality of their family relationships were worse since the
pandemic began. Nearly one-quarter of participants reported
that relationships with friends were also affected (n=33;
23.6%). One-third (n=44, 31.4%) of participants worried
about food running out and nearly half (n =60, 44.7%) wor-
ried about the stability of their living situation (see Table 2).

Correlates of Change in Smoking Behavior

In bivariate analyses, none of the demographic variables
correlated with the number of cigarettes smoked per day.

Not at all Slightly Moderately Very Extremely
Worried about getting COVID-19? 41, 30.6% 21, 15.7% 26, 19.4% 20, 14.9% 26, 19.4%
Worried about friends/family getting COVID-19? 32,23.9% 23, 17.2% 25, 18.7% 29, 21.6% 25, 18.7%
Worried about your physical health because of COVID-19? 47,35.1% 21, 15.7% 14, 10.4% 21, 15.7% 31,23.1%
Worried about your mental health because of COVID-19? 53, 39.6% 24, 17.9% 19, 14.2% 16, 11.9% 22,16.4%
How stressful are restrictions on leaving home? 40, 29.9% 26, 19.4% 25, 18.7% 23,17.2% 20, 14.9%
Financial problems due to COVID-19? 44,32.8% 25, 18.7% 26, 19.4% 20, 14.9% 19, 14.2%
Concerned about the stability of your living situation? 74, 55.2% 16, 11.9% 13,9.7% 13,9.7% 18, 13.4%
Not at all Somewhat/a little Quite a bit Extremely

Covid-19 impacted motivation to quit smoking? 61, 43.6% 40, 28.6% 25,17.9% 8,5.7%
Cigarettes helped you stay calm during Covid-19? 43,30.7% 43,30.7% 28, 20% 20, 14.3%

Covid-19 affected your ability to obtain cigarettes? 111, 79.3% 14, 10% 6,4.3% 3,2.1%
Covid-19 affected social support during quit attempt? 72, 53.7% 23,17.2% 11, 8.2% 28, 20.9%

All values are reported as n, %
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However, two Covid-related variables were significantly
associated with reporting changes in smoking level; worry-
ing about food running out due to a lack of money (X2 =9.13,
df 2, p=0.01) and the sum score of Covid-19-related worry
(r,=0.19, p=0.02), were associated with increased smok-
ing. Exposure to COVID-19 was not associated with a
change in smoking level (X2=O.92, df 2, p=0.63). Also,
there were no significant associations between changes in
relationships, financial problems, or concern over the stabil-
ity of their living situation and reported change in smoking
level (see Table 3).

In the multivariable ordered logistic regression, worrying
about food due to a lack of money and overall level of worry
due to Covid were entered into the model together. The over-
all model was significant, X?(2)=10.78, p=0.005. Worry-
ing about food security was associated with greater odds of
being in a higher smoking change category [OR 2.50; 95%
CI(1.17,5.36), p=0.018], but the effect of total worry score
was nonsignificant [OR 1.06; 95% CI (0.99, 1.13), p=0.11].

Discussion

To our knowledge, this is the first study to examine the effect
of COVID-19 exposure, pandemic-related life changes,
stress, and worry on smoking behaviors among those liv-
ing with HIV, a group with high smoking prevalence rates
and increased vulnerability to severe COVID-19 infection.
Interestingly, our results indicate that while PWH experi-
enced increased isolation from family and friends, and mod-
erate levels of COVID-19-related anxiety and stress, their
smoking behaviors remained fairly steady, their motivation
to quit smoking was relatively unaffected, and few made a
quit attempt. This is somewhat surprising since some stud-
ies of smokers in the general population reported greater
fear related to COVID-19 effects, and this fear mediated the
impact on behavioral intentions related to quitting smoking
[24]. In one smoking cessation trial, higher perceived risk of
COVID-19 was associated with increased interest in quitting
smoking (AOR 1.72, 95% CI 1.01-2.92) [25]. In another

study, smokers in the general population with higher per-
ceived risk of COVID-19 infection were more than twice as
likely to make a quit attempt (AOR 2.37, 95% CI 1.59, 3.55)
[26]. A longitudinal study in the U.K. reported that over the
12 months of observations, 45% of smokers self-reported
a quit attempt and more than one-quarter said it was due
to COVID-19-related reasons [27]. Perhaps smokers with
HIV already have high baseline levels of anxiety and stress
(compared to the general population) and increased social
isolation due to their HIV infection, so the pandemic did
not move this underlying anxiety much more in a negative
direction and did not impact their smoking behaviors. PWH
may be a chronically stressed population that perhaps is less
likely to be intimated by a new health challenge, such as the
COVID-19 pandemic. The NCI FOAs to support studies that
test, develop, or adapt evidence-based smoking cessation
interventions to reduce cigarette smoking rates in PWH was
based on the premise that PWH who smoke may have unique
treatment needs. Our findings provide further support that
PWH who smoke are a unique group of smokers, and novel
approaches to smoking cessation are likely required.
Several studies among general population smokers
noted that smoking increased during the COVID-19 pan-
demic. Kalkhoran et al. reported that, while 45% of smok-
ers reported no change in their cigarette smoking, 33%
increased their level of cigarette smoking since the begin-
ning of the COVID-19 pandemic [28]. A second study
found that increased smoking was associated with higher
perceived pandemic-related stress (AOR 1.49, 95% CI
1.16-1.91) [25]. A study of Dutch smokers demonstrated
that pandemic-related stress affected smokers in different
ways. While some increased their level of smoking, oth-
ers decreased [29]. While 25% of participants in our study
reported increased smoking, the majority of smokers in our
sample did not change their smoking level. While this may
be due to the support they were receiving in their respective
clinical trials for smoking cessation, it may also be related
to financial constraints not experienced by other groups of
smokers. PWH who smoke tend to be of lower socioeco-
nomic status, as evidenced by their reports of concern that

Table 3 Associations between

. ‘ Variable Chi-square/rho df p value

change in smoking (less/same/

more) and Covid-19 variables Covid-19 exposure* 0.923 2 0.63

(N=134) Amount of contact with people outside home* 16.9 8 0.03*
Worry about food running out d/t lack of money** 9.13 2 0.01*
Change in relationships® 0.067 8 0.43
Financial problems* 0.089 8 0.30
Stability of living situation* 0.148 8 0.09

#p <0.05
*Spearman’s tho

**Chi square
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food would run out due to a lack of money. Nevertheless,
our sample is different from the general population, and thus
their behavior may be different.

Historically, a significant barrier to successful smoking
cessation among PWH who smoke has been the use of ciga-
rette smoking as a stress management strategy [2]. Among
our sample, more than two-thirds of participants reported
that smoking helped them stay calm during the COVID-19
crisis. This is similar to findings of Popova et al. who also
reported that smokers in the general population believed
that cigarettes help them deal with the stresses and chal-
lenges of the COVID-19 pandemic [30]. In a study of PWH
living in the U.K., more than three-quarters reported feel-
ing more anxious during the pandemic and one-fifth had
suicidal thoughts. However, widespread resilience was
also noted. More than 80% of study participants reported
that the experience of living with HIV had given them the
strength to cope with the COVID-19 pandemic [26]. Per-
haps drawing on this history and focusing on resilience dur-
ing smoking cessation counseling in PWH is a strategy that
could improve cessation rates and sustained abstinence in
this group of smokers. Some have suggested that a focus on
resilience-based HIV care may enhance well-being among
PWH during times of increased psychological stress [31].
Incorporating this approach in smoking cessation treatment
with PWH may improve outcomes.

This study has several limitations. It was a cross-sectional
examination and did not examine the effect of the pandemic
on smoking behaviors over time. Participants who enrolled
earlier in the pandemic and prior to the development of vac-
cines may have been affected differently compared to those
who were enrolled later. Some findings, such as smoking
level, may have been affected by recall bias. Finally, this
sample is comprised of smokers with HIV who enrolled in
smoking cessation trials during a pandemic and may not
be generalizable to all smokers with HIV. However, to our
knowledge, this is the first study to examine the effect of the
COVID-19 pandemic on smoking behaviors in PWH. Fur-
ther, the survey was conducted with participants from three
cities in the U.S. and was racially and ethnically diverse.

Conclusion

In summary, our study provides initial insight into the
impact of the COVID-19 pandemic and its related stay-at-
home order on PWH who smoke. Although a significant
level of concern, stress, and worry were expressed, there was
not a significant change in smoking behaviors or increased
quit intentions noted. This is a somewhat unique and resist-
ant group of smokers, highlighting the need for qualita-
tive research to further understand smoking behavior and

motivation to quit among PWH and suggesting the need for
novel approaches.
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