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ABSTRACT

INTRODUCTION The current COVID-19 outbreak has led to sudden changes in
routine and modifications in health behaviors. The study presented here
investigates the changes in smoking behavior and beliefs due to the pandemic
among a sample of individuals at the American University of Beirut (AUB) in
Lebanon, between August and September 2020.

METHODS This is a cross-sectional exploratory study based on data collected
through an anonymous, web-based questionnaire. We performed descriptive
and univariate analysis on sociodemographic factors, smoking practices,
smoking behavior changes, and smoking beliefs.

ResuLts In all, 197 participants (65.5% never smokers, 8.1% former smokers,
and 26.4% current smokers) completed the online survey. Of these, 19.3%
reported a change in their smoking behavior in the last four months, with an
equal number of participants increasing and decreasing smoking. Univariate
analysis showed that fear of contracting coronavirus and personal health
concerns were significantly associated with a decrease in smoking. In contrast,
the stress associated with the COVID-19 crisis and the economic crisis was
associated with an increase in smoking.

concLusions The current COVID-19 outbreak has resulted in unexpected
alterations in routine and changes in health behaviors. A quarter of all
participants said they had changed their smoking habits, with an equal
percentage saying they had increased or decreased their smoking. Future
research is needed to look into changes in smoking behavior in a more
representative group.
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INTRODUCTION

Lebanon has high smoking prevalence rates when
compared to middle-income countries. The daily
cigarette and waterpipe smoking prevalence rates
reach 34% and 26% in males and 21% and 24%

in females, respectively'. On 21 February 2021,
Lebanon recorded its first case of coronavirus disease,
COVID-19. A week later, in an attempt to contain the
spread of the virus, schools were closed, followed by
restaurants, bars, gyms, and theatres. By 15 March, the
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Lebanese government had declared a total lockdown,
closed the borders, and issued stay-at-home orders®.
Social distancing, health concerns, and the sudden
change of routine may lead to adverse psychosocial
outcomes such as stress, anxiety, depression, and
increased substance use®**. These factors have also
changed people’s eating habits, activity levels, and
quality of sleep®®. Similarly, containment measures
may catalyze smoking behavior changes. Stress, social
isolation and lifestyle changes can increase smoking
behavior among smokers and relapse smoking among
former smokers’. However, the pandemic may also
serve as a motivator for positive health behavior
changes such as a desire to reduce or quit smoking
in response to a threat of infection'®. In particular,
the fear of smoking effects on lungs and the impact
of COVID-19 on lungs might encourage smokers to
improve their health and quit smoking.

Understanding smoking behavior changes is
critical for effective public health interventions.
To date, few studies have been published assessing
the impact of the recent COVID-19 outbreak on
smoking behaviors. Di Renzo et al.® recently reported
a 3% reduction in smoking due to the pandemic,
whereas varying smoking changing behaviors due to
COVID-19 were reported by Klemperer et al."' with
a quarter of participants reducing their cigarettes
use, and more than a third motivated to quit. In an
attempt to bridge this gap in the literature, the
study presented here investigates the modifications
in smoking behavior due to the pandemic among a
sample of individuals at the American University
of Beirut (AUB) in Lebanon. Given the unique
situation of COVID-19 and its repercussions, we aim
to explore the impact of the pandemic on smoking
behaviors and beliefs.

METHODS

This is a cross-sectional study based on data collected
through an anonymous, self-administered, web-based
questionnaire, developed on LimeSurvey (version
3.14, Hamburg, Germany) and stored on secure AUB
servers. The study aimed to assess the impact of the
COVID-19 pandemic on smoking behavior and beliefs
among the AUB community. The study was reviewed
by the AUB Institutional Review Board (IRB) ethical
committee and considered exempt (IRB ID SBS-2020-
0236).

Setting and participants

Considering the scope and extent of the recruitment
strategy, the sample included a convenience sample
of AUB members (faculty, staff, and students) based
in Lebanon, who agreed to participate in the study by
completing the questionnaire. Eligibility criteria for
the study included: 1) people aged =18 years, and 2)
ability to read English.

Procedure

The survey was opened to the public on 17 August
2020, and remained open for 23 days until 9
September 2020. The invitation to participate in
the LIME survey was hosted by the AUB Office of
Information Technology (AUB IT) servers. The IRB
office randomly selected 1300 participants, including
500 students and 800 faculty and staff. The survey
was shared in an e-mail invitation to these 1300
AUB affiliates, followed by three reminders sent a
week apart. The first page of the survey contained an
informed consent form. If the potential participant
agreed to participate in the study, they could proceed
to complete the survey. At the end of the survey,
participants were redirected to a webpage hosted
by the Health and Wellness Center at AUB Medical
Center containing information on the smoking
cessation program.

Instrument
The survey consisted of 26 questions divided among
four main sections: sociodemographic factors, smoking
practices, change in smoking behaviors, and beliefs
about smoking and its adverse effects (Supplementary
file). All questions were optional and available in
English. No personal identifiers were collected.
Basic demographic data included age, gender,
education level, and perceived income. Smoking
practices questions included status as never smoker,
former smoker or a current smoker of cigarettes,
waterpipe or e-cigarettes. For current smokers,
the average number of cigarettes per day, average
number of waterpipes per week, and duration of
smoking were collected. Questions on smoking
behavior change included the direction of change
(increase, decrease, start, quit) and reasons for the
change. Beliefs about smoking were investigated
with the following four statements: smoking
negatively affects your health, smoking increases the
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risk of contracting coronavirus infection, smoking
increases the severity of coronavirus infection, and
smoking protects against coronavirus infection.
Participants were asked whether they agreed,
disagreed, or did not know. Smoking behavior
questions were adapted based on the Global Adult
Tobacco Survey'” and our construct and context
to ensure content validity. All authors read and
reviewed the contents of the survey to ensure face
validity.

Data analysis

Data were exported and analyzed using Excel (v 16.30,
Microsoft). Descriptive and univariate analyses were
performed for sociodemographic factors, smoking
practices, change in smoking behavior, and beliefs.
Participants were categorized according to their
reported smoking behavior, and results were reported
for all participants and each of the subgroups.

RESULTS
Sociodemographic characteristics
A total of 221 AUB affiliates participated in the

study resulting in a 17% overall response rate; of
these, 24 participants did not complete the survey
and accordingly were not included in the analysis.
Therefore, 197 participants (42.6% males and 57.4%
females) of various age groups and educational
backgrounds participated in the entire survey. The
majority of respondents were young, with 146 (74.1%)
being aged <40 years, held a university degree (186;
94.4%), and reported a medium (116; 58.9%) or high
income (13; 6.6%). Fifty-two participants (26.4%)
were current smokers, 16 (8.1%) were former
smokers, and the remaining majority, 129 participants
(65.5%), were never smokers (Table 1).

Smoking behavior

Among current smokers, 26 participants (50.0%)
reported smoking primarily cigarettes with an average
of 12.0 cigarettes per day or 219 packs per year, and
10.4 years of smoking. Nineteen participants (36.6%)
reported smoking waterpipe with an average of
3.2 per week and 10.3 years of smoking. Finally, 7
participants (13.4%) reported smoking an average of
7.4 e-cigarettes per day for an average of 1.9 years.

Table 1. Sociodemographic characteristics of participants

Total, n 197
Gender

Female 113 (57.4)
Male 84 (42.6)
Age (years)

18-19 33 (16.8)
20-39 113 (57.3)
>40 51 (25.9)
Marital status

Single 109 (55.3)
Married/In a relationship 88 (44.7)
Education level

Primary/secondary school 11 (5.6)
University studies 186 (94.4)
Income

High 13 (6.6)
Medium 116 (58.9)
Low 48 (24.3)
None 20 (10.2)

52 16 129
22 (42.3) 11 (68.8) 80 (62.0)
30 (57.7) 5(31.3) 49 (38.0)
1 (21.2) 3(18.8) 19 (14.7)
30 (57.7) 4 (25.0) 79 (61.2)
1 (21.2) 9 (56.3) 31 (24.0)
31 (59.6) 5(31.3) 73 (3.9)
21 (40.4) 11 (68.8) 56 (96.1)
5 (9.6) 1(6.3) 5 (5.6)
47 (90.4) 15 (93.8) 124 (62.9)
3 (5.8) 0 10 (7.8)
29 (55.8) 11 (68.8) 76 (58.9)
13 (25.0) 5(31.3) 30 (23.3)
7 (13.5) 13 (10.1)
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Thirty-eight participants (19.3%) reported a
change in their smoking behavior in the last four
months, with an equal number of participants
increasing (19) and decreasing (19) smoking.
The direction of the change was not significantly
associated with any sociodemographic characteristic
(data not shown). Among those who reported an
increase in their smoking behavior, 6 (31.6%) started
smoking in the last four months. Among those who
reported a decrease in their smoking behavior, 10
(52.6%) quit smoking in the last four months.

Participants most frequently reported being stuck
at home as a reason for their change in smoking
behavior (20; 38.5%), followed by stress related to
the COVID-19 crisis (17; 32.7%) and stress related
to the economic crisis (14; 28.8%). Moreover, the
univariate analysis showed that fear of contracting
coronavirus and personal health concerns were

significantly associated with a decrease in smoking.
On the other hand, stress related to the COVID-19
crisis and stress related to the economic crisis were
significantly associated with an increase in smoking

(Table 2).

Smoking beliefs amongst smokers, former
smokers, and never smokers

The majority of participants believed that smoking
negatively impacts health (191; 97.0%), does not
protect against coronavirus infection (152; 77.2%),
and increases the severity of coronavirus infection
(138; 70.0%) and the risk of contracting the virus
(113; 57.4%).

When looking at participants’ smoking beliefs
according to their smoking behavior, the vast
majority of never smokers (126; 97.7%), former
smokers (16; 100%), and current smokers (49;

Table 2. Smoking beliefs and reasons for recent change in smoking behavior

Total, n 38 19 19

Reasons for recent change in smoking behavior

Fear of contracting coronavirus

Yes 6(15.8) 6 (31.6) 0

No 32 (84.2) 13 (68.4) 19 (100) 0.02

Personal health concerns

Yes 10 (26.3) 9 (47.4) 1(5.3)

No 28 (73.7) 10 (52.6) 18 (94.7) 0.008

Burden of increased cost

Yes 9(23.7) 5(26.3) 4(21.1)

No 29 (76.3) 14 (73.7) 15 (78.9) 1

Being stuck at home

Yes 20 (52.6) 9 (47.4) 11 (57.9)

No 18 (26.3) 10 (52.6) 8 (42.1) 0.75

Influence of family/friends

Yes 5(13.2) 2 (10.5) 3(15.8)

No 33 (86.8) 17 (89.5) 16 (84.2) 1

Stress related to COVID-19 crisis

Yes 17 (44.7) 5(26.3) 12 (63.2)

No 21 (55.3) 14 (73.7) 7 (36.8) 0.049

Stress related to economic crisis

Yes 14 (36.8) 2 (10.5) 12 (63.2)

No 24 (63.2) 17 (89.5) 7 (36.8) 0.002
Continued
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Table 2. continued

Beliefs regarding smoking

Do you agree that smoking increases risk of
contracting coronavirus infection?

Yes 17 (44.7) 7 (36.8) 10 (52.6)

| don't know 12 (31.6) 7 (36.8) 5(26.3)

No 9(23.7) 5(26.3) 4(21.1) 0.62
Do you agree that smoking negatively affects your

health?

Yes 37 (97.4) 19 (100) 18 (95)

| don't know 0 0 0

No 1(2.6) 0 1(5.3) 1
Do you agree that smoking increases the severity of

coronavirus infection?

Yes 26 (68.4) 16 (84.2) 10 (52.6)

| don't know 10 (26.3) 3 (15.8) 7 (36.8)

No 2 (5.3) 0 2 (10.5) 0.10
Do you agree that smoking protects against

coronavirus infection?

Yes 0 0 0

| don't know 10 (26.3) 3 (15.8) 7 (36.8)

No 28 (73.7) 16 (84.2) 12 (63.2) 0.27

*Two-sided Fisher exact test.

94.2%) agreed that smoking negatively affects
health. Our analysis also showed that while the
majority of never smokers (84; 65.1%) and former
smokers (9; 56.3%) agreed that smoking increases
the risk of contracting the coronavirus, only a smaller
proportion of current smokers (20; 38.5%) shared
this belief. Similarly, a higher proportion of both
former smokers (14; 87.5%) and never smokers
(96; 74.4%) believed that smoking increases the
severity of coronavirus infection compared to
current smokers (28; 53.8%). Although none of the
responders believed that smoking protects against
the coronavirus, a higher proportion of current
smokers (20; 38.5%) were unsure when compared to
never smokers (22; 17.1%) and former smokers (3;
18.8%).

Smoking beliefs and change in smoking
behavior
The majority of participants believed that smoking

negatively impacts health (37; 97.4%), does not
protect against coronavirus infection (28; 73.7%),
and increases the severity of coronavirus infection
(26; 68.4%) and the risk of contracting the virus (17;
44.7%).

When looking at participants’ smoking beliefs
according to their smoking behavior change, most
participants who increased smoking (18; 95%)
and all participants who decreased smoking (19;
100%) agreed that smoking negatively affects
health. Our analysis also showed that while most
participants who increased smoking (10; 52.6%)
agreed that smoking increases the risk of contracting
coronavirus, only a smaller proportion of participants
who decreased smoking (7; 36.8%) shared this
belief. Similarly, a higher proportion of participants
who reduced smoking (16; 84.2%) believed that
smoking increases the severity of coronavirus
infection compared to participants who increased
smoking (10; 52.6%). Although none of the
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responders believed that smoking protects against
coronavirus, a higher proportion of participants who
increased smoking (7; 36.8%) were unsure when
compared to participants who decreased smoking (3;
15.8%). In addition, the univariate analysis showed
that the direction of the change was not significantly
associated with any of these beliefs (Table 2).

DISCUSSION

This cross-sectional study was conducted among
adults in the AUB community through an online
(n=197) survey to assess smoking practices, smoking
behavior, and beliefs. This study provides a snapshot
of the smoking behavior changes since the lockdown
period in mid-March, in a representative sample from
the AUB community.

Around a quarter of all participants reported a
change in their smoking behavior, with an equal
proportion of people saying they had increased or
decreased their smoking. Stress from the COVID-19
and economic crises were among the highest
reported reasons for smoking behavior change.
Both of these reasons were more strongly associated
with an increase in smoking. This is expected as
high stress levels are associated with an increased
prevalence of smoking'*'?. While stress may increase
smoking'®, stress from COVID-19 had a mixed effect
on smoking behavior change in our study. For a
minority of participants, stress motivated them to
decrease smoking. These findings are consistent
with the Health Belief Model: the pandemic and
concerns about the increased risk of contraction and
severity of coronavirus infection could have served
as cues to engage in positive behavior modification
such as decreasing smoking'”"”. The mixed effect
of COVID-19 on smoking behavior has also been
shown in other studies'®***2. In addition to the
reasons investigated in this study, a decrease in
smoking can be linked to a lack of opportunities
for smokers to engage in their usual activities such
as smoking at bars, while driving to and from work
or university, or at gatherings®. Similarly, waterpipe
is often smoked in social settings and the reduction
in socialization opportunities can contribute to this
decreasing trend. As a result, some participants may
have decreased their smoking behavior because of
a reduction in smoking opportunities and not as a
motivated decision.

Despite the conflicting information in the media
regarding the impact of smoking on COVID-19
in the first six months of the pandemic?, the
majority of participants believed that smoking
increases the risk of COVID-19 contraction and
the severity of infection. However, a significantly
smaller proportion of current smokers shared
these beliefs. This can be explained by the fact that
current smokers are more susceptible to believe
that smoking has benefits during the COVID-19
pandemic because people tend to favor information
that justifies their behavior**. Given the dispute
over the effects of smoking behavior on COVID-19
prognosis and progress, public health experts must
disseminate accurate information to promote healthy
behavior modification and increase receptiveness
to smoking cessation advice, especially targeted at
vulnerable individuals such as current smokers and
former smokers with a risk of relapse®.

The findings of this study also highlight the
importance of expanding programs that promote
smoking cessation for smokers and prevent relapse
for former smokers or smoking initiation for never
smokers. Investing in more smoking cessation
resources can help prevent an increase in smoking
behavior as a result of the challenges brought on
by the pandemic®***’. In addition, for individuals
who have been motivated by COVID-19 to make
healthier choices, it is important to capitalize on
this positive outcome to support them in reducing
their smoking behavior. Given social distancing and
the increased use of virtual communication, digital
health interventions such as social media campaigns
and telemedicine services are particularly suited to

enhance smoking cessation during the pandemic®**’.

Strengths and limitations
A strength of our study is the fact that it was conducted
in the immediate months following the onset of the
pandemic and is one of the first studies assessing the
impact of COVID-19 on smoking behavior and beliefs.
The main limitation of our study is the use of
a convenience sample from the AUB community.
This is reflected by a disproportionally younger,
English-speaking, and educated population.
While this sample was representative of the
AUB community, it is not representative of the
entire Lebanese population, which limits the
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generalization of the results. In addition, the survey
had a low response rate which led to small sample
size. Another limitation is due to the self-report
nature of the survey, which makes it susceptible to
social desirability bias. Further studies with more
representative samples are needed to confirm our

findings.

CONCLUSIONS

The current COVID-19 outbreak has resulted in
unexpected alterations in routine and changes
in health behaviors. The impact of the pandemic
on smoking behavior and beliefs in one academic
institution is investigated in this exploratory study.
A quarter of all participants said they had changed
their smoking habits, with an equal percentage saying
they had increased or decreased their smoking. Future
research is needed to look into changes in smoking
behavior in a more representative group. Experts in
public health must be vigilant. To convey accurate
information about smoking and COVID-19, as well
as expand access to smoking cessation programs,
public health experts must leverage digital health
interventions that were heavily used during this
pandemic.
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