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Abstract

Background
The relationship between smoking and Coronavirus Disease-2019 (COVID-19) is still topical with mixed
epidemiological evidence. However, the pandemic may affect people’s beliefs towards smoking as well as
smoking behavior and quit intentions. Considering high smoking rates in Jordan, our current study aimed
to assess (i) the beliefs that surround smoking and COVID-19, (ii) the pandemic impact on smoking
behavior and quit intention.

Methods
A cross-sectional study was conducted in Jordan utilizing an online questionnaire. The questionnaire
comprised 13 items on sociodemographic, health, and smoking pro�les, 14 items to assess beliefs
surrounding COVID-19 and the use of combustible cigarettes (CC), waterpipe (WP), and electronic
cigarettes (EC), and 12 items to assess the pandemic impact on smoking behavior and quit intention.

Results
Of 2424 survey respondents who participated in our study there were 1163 never-smokers, 1044 current
smokers, and 217 ex-smokers. The mean age of participants was 35.2 years (SD:11.06). Most
participants have shown anti-smoking beliefs with around 72.9% believed that WP smoking is related to
the risk of contracting COVID-19. Also, 71.7% believed that smoking CC may worsen the COVID-19 clinical
course, while 74.1% of respondents believed that smoking has no protective effect against COVID-19.
During the pandemic, about 28.1% and 19.3% of current smokers reported increased or reduced smoking,
respectively, and many smokers reported their willingness to quit smoking due to the pandemic.

Conclusion
Most participants reported anti-smoking beliefs and attitudes during the pandemic. Nevertheless, the
double-edged effect of the pandemic on smoking habits should be carefully considered, and reliable anti-
smoking measures should be strengthened and sustained in the country.

1. Introduction
The Coronavirus Disease-2019 (COVID-19) pandemic has signi�cantly impacted most life domains,
including economy, politics, education, social life, travel, entertainment, and health services (1). In an
effort to retard the spread of the disease, most countries have applied several mitigation strategies
including restrictions on international travel, closing universities and schools, and enforcing face-
masking, physical distancing, and quarantine/lockdowns. Unfortunately, the in�uence of COVID19
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induced stress and lockdowns came up with substantial socio-economic and psychological
consequences (2–6). Despite various mitigation measures, the COVID-19 related morbidity and mortality
are still rising globally, with over 156 million con�rmed cases and more than 3.2 million deaths as of May
08, 2021 (7). In Jordan, a middle-income country in the Eastern Mediterranean Region (EMR), the
situation is not different as the country has been severely a�icted by the pandemic with a total of
719233 con�rmed cases and 9076 deaths as of May 08, 2021 (8). The successive pandemic waves
accompanied by many factors such as people’s non-compliance to the recommended health precautions,
pandemic fatigue, and the pandemic-induced psychologic and economic impacts were all believed to
have negative impacts on the epidemic situation in Jordan (9–11). Also, the successive pandemic waves
have impacted the health system imposing a signi�cant burden on healthcare institutions and the health
workforce in the country (9, 12).

Many factors were linked to the severity and outcome of COVID-19 among patients, and one of those
factors was smoking. Globally, tobacco use still represents a major threat to global public health with its
proven effects in suppressing the immune system and increasing the risk of various respiratory and
cardiovascular illnesses (13, 14). Also, tobacco use may lead to a vicious cycle of poverty among
families with limited �nancial resources (15, 16). A yearly estimation of more than 8 million deaths
occurs due to tobacco-related diseases, of which 1 million deaths are due to second-hand smoking (15).
It is essential to stress the point that the majority of smokers and tobacco-induced morbidity and
mortality are found in low- and middle-income countries (15).

The negative impacts of smoking on the respiratory and immune systems, and the linkage of smoking
with the progression of various pulmonary diseases are well addressed in the literature (14, 17). However,
mixed epidemiological evidence has characterized the relationship between smoking and the
progression/severity of COVID-19 (17–19). Current epidemiological evidence suggests that smoking is
linked to the severity and progression of COVID-19 (17, 20), while other studies reported lower-than-
expected risks of COVID-19 among smokers (21–24). A systematic review by Vardavas et al (18) reported
a statistically signi�cant association between smoking status and primary endpoints of admission to
Intensive Care Unit (ICU), ventilator use, or death among COVID-19 patients. The review has shown that
smokers were 1.4 times more likely to have severe symptoms of COVID-19, and approximately 2.4 times
more likely to be admitted to an ICU, need mechanical ventilation, or die compared to non-smokers. Also,
another systematic review and meta-analysis by Alqahtani et al (25) reported that 22% of current smokers
and 46% of ex-smokers in the studies included had severe COVID-19 complications, and current smoking
was associated with a higher mortality rate among COVID-19 patients.

Moreover, the physical, mental, and �nancial impacts accompanied the COVID-19 pandemic may exhibit
an effect on current smokers, including their smoking habits as well as their intention to quit smoking. For
example, during the pandemic in Turkey, smoking cessation rates have increased as reported in a study
conducted by Tetik et al (26). This �nding might be as a result of the widespread fear that accompanied
the pandemic and the infection as it is primarily a respiratory illness, given the possibility that people who
smoke will be at higher risk of COVID-19 or more prone to a worse outcome.
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Recent reports declared Jordan to be amongst the countries with the highest rates of smoking in the EMR
and the world with an average daily consumption of 23 cigarettes per male smoker, surpassing the
�gures of Indonesia (27–29). Besides, Jordan was ranked the sixth globally with a smoking prevalence of
70.2% among men and 10.7% among women (29). Jordan has an extensive anti-tobacco history that
started in the 1970s (30). Despite the immense efforts, the country is found to have high smoking rates
revealing an insu�cient anti-tobacco policy implementation and monitoring. Moreover, the country has
adopted the National Tobacco Control Strategy for 2017–2019 with the more stringent implementation of
the WHO’s MPOWER package (Monitor, Protect, Offer help, Warn, Enforce and Raise taxes), aiming to
reduce tobacco usage by 30% by 2025 (31).

2. Study Rationale And Aims
The COVID-19 associated morbidity and mortality are expected to pose an impact on the attitudes of
people towards smoking during the pandemic crisis. Besides, the pandemic-induced social, economic,
and psychological impacts may affect smoking-related behaviors and attitudes among current smokers
(32–35). On the other hand, this pandemic might encourage tobacco users to quit smoking considering
the reported association between smoking and adverse outcomes of COVID-19 compared to non-smokers
(35–37). Considering the importance of understanding people’s beliefs about smoking and its
implications on developing targeted interventions and smoking cessation programs, and in the line with
the previously described pandemic impacts, the linkage between smoking and COVID-19, the high
smoking rates in Jordan, and the paucity of studies that assessed this topic during the pandemic in the
EMR, our current study aims were (i) to assess and explore the attitudes and beliefs that surround
smoking/vaping and COVID-19 (ii) to assess the impacts of the pandemic on smoking behaviors and quit
plans/attempts, in a community-based sample from Jordan.

3. Methods And Materials
3.1 Study Setting

Our current study was conducted in Jordan, a middle-income country located in the Eastern
Mediterranean Region. According to the latest statistics, the population count of Jordan is about 10.8
million (38). The o�cial language of the country is Arabic.

 

3.2 Study Design and Participants

 This study was a descriptive quantitative cross-sectional survey that spanned from March 9, 2021, to
March 16, 2021. Data were collected utilizing an anonymous self-administered online questionnaire that
was developed using Google Form® (A secure cloud-based survey tool). The questionnaire was delivered
in Arabic, the national language of Jordan. Considering the control measures of the COVID-19 pandemic
(e.g., physical distancing) and to reach participants from various regions in the country in a time-e�cient
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way, the decision was made by the research team to collect the data using a web-based (online) survey
tool.  We advertised our study on various social media forums including Facebook®, WhatsApp®,
LinkedIn®, and Twitter®. Employing a snowball convenience sampling technique, participants were
recruited and further encouraged to share the survey link with their family members and social network.

Eligible participants should have been at least 18 years or older, able to read and understand Arabic and
reside in Jordan. The nature of our study, its objectives, and eligibility criteria for participation were
explained in the introductory letter of our survey questionnaire. Participation was voluntarily and
individuals who were interested to get involved in the study have given online informed consent by
declaring their eligibility and accepting to �ll out the questionnaire. There were no incentives/rewards
upon participation.

 

3.3 Assessment Tool and Measures.

A structured questionnaire was developed by the authors after reviewing relevant and related literature
(19,35,37,39–48). The questionnaire comprised 39 single-answer items that were distributed over three
sections as the following:

 

3.3.1 Sociodemographic, Health, and Smoking Pro�les

The �rst section included 13 items that solicited data on the sociodemographic pro�le, health pro�le and
smoking pro�le of participants. The sociodemographic data included age (in years), gender (female, male
or prefer not to say), marital status (single or married), educational level (up to secondary school or higher
education), residence area (rural or urban), employment status (unemployed, employed in the health
sector, employed in non-health sector), and the number of household members (less than 3 persons, 3-5
persons or 6 persons and more).

In the health pro�le, we asked the participants to report their physical activity based on the WHO
recommendation of whether they maintain at least 150 minutes of moderate-intensity aerobic activity in
a week (Yes or No), history of chronic diseases like hypertension, diabetes, chronic respiratory diseases or
any other chronic illnesses (Yes or No), history of laboratory-con�rmed COVID-19 infection (Yes or No),
and history of COVID-19 infection among family members in the same house (Yes or No).

Regarding smoking pro�le, participants were requested to report their current smoking status (past 30-day
use) regarding combustible cigarettes (CC), waterpipe (WP), and electronic cigarettes (EC) which are the
most popular smoking methods in Jordan. Accordingly, our study sample is represented by 1163 never-
smokers, 1044 current smokers, and 217 ex-smokers.
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3.3.2 Beliefs about Smoking and COVID-19

The second section of the questionnaire included 14 items that aimed to assess the participants’
attitudes and beliefs surrounding various smoking methods and COVID-19. The participants were
instructed to answer these items based on their beliefs and opinions. The 14 items of this section were
adapted from a study after obtaining the authors’ permission (19). The 14 items were distributed as the
following: three items on the relationship between smoking CC, WP, or EC and risk of contracting COVID-
19 (related, not related or I do not know), three items on the safety of smoking CC, WP or EC inside the
residence place during the pandemic crisis (safe, not safe, I do not know), three items on the safety of
smoking CC, WP or EC in public places during the pandemic crisis (safe, not safe, I do not know), one item
on the safety of EC as a substitute to any other form of smoking products during the pandemic (safe, not
safe, I do not know), three items on the general outcome of a CC, WP or EC smoker in case of contracting
COVID-19 infection (similar to non-smokers, recover sooner, get worse). Lastly, the respondents were
asked whether they believe that smoking or nicotine use could provide protection against COVID-19 (Yes,
No, or I do not know).

 

3.3.3 Smoking Behavior and Quit Plans.

The third section of our survey questionnaire assessed the impacts of the COVID-19 pandemic on
smoking behavior and quit attempts/plans through 12 items that targeted both, current smokers, and ex-
smokers with six items for each. Current smokers were asked about how did the pandemic impact their
smoking habits in comparison to their habits before the pandemic crisis (no change, increased
consumption, decreased consumption, shifting to another smoking method, in an active quitting trial, or
the initiation of smoking), and participants were requested to choose the most applicable scenario. Also,
participants were asked if they consider/plan to quit smoking during the pandemic (Yes, No), if they
intend to use smoking cessation tools (Yes, No), types of smoking cessation tools they intend to use (all
that applies from: consulting a healthcare provider, behavioral advice, Nicotine Replacement Therapy
(NRT), medications or using EC ), the primary motivation for planning to quit smoking (COVID-19 related
reasons, or reasons not related to COVID-19), and the main driving reasons to quit smoking due to COVID-
19 (all that applies from: to protect myself, to protect my family, due to pandemic measures such as
mask-wearing and closure of cafes or due to economic impacts/�nancial constraints induced by the
pandemic). In the same section, ex-smokers were asked to report if they have successfully quitted
smoking during COVID-19 or before the pandemic (yes, no), if their successful quit attempts were due to
COVID-19 related reasons or not, the main driving reasons behind their decision to quit smoking due to
COVID-19 issues,  their prospective plan concerning their smoking cessation (sustaining it even after the
pandemic is over, or resuming smoking after the pandemic is over), if they have used smoking cessation
tools (yes, no), and types of smoking cessation tools used (response choices were similar to those
provided for current smokers).
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3.4 Face/Content Validity and Pilot-Testing

The questionnaire was initially developed in English and evaluated by two academics in the �eld of
tobacco research for content and face validity. Then, it was translated into Arabic by two independent
academic translators using translation and back-translation techniques. To ensure clarity and
understandability of the questionnaire’s items among the general population, it was piloted on 50
participants from various academic and professional backgrounds, and linguistic re�nements were made
as needed based on the feedback from the pilot-testing phase. The pilot responses were not included in
the �nal analyses.

 

3.5 Sample Size

The required sample size was estimated to be 385 participants based on the Raosoft® software using a
con�dence level of 95%, response distribution of 50%, a margin of error of 5%. However, aiming at
gathering a more comprehensive view regarding individuals’ beliefs and attitudes, and considering that
randomized sampling was not feasible, we were committed to including as many participants as we can.
Thus, a total of 2424 participants have enrolled in our study, considering the use of a time-e�cient and
widely accessible tool by most people in Jordan, i.e., an internet survey.  

 

3.6 Data Management and Analyses

Completed responses were extracted from Google Form® as an Excel sheet for quality check, data
cleaning, and coding.  Then, the Excel sheet was exported into Statistical Package for Social Sciences
version 24.0 (SPSS Inc., Chicago, IL, USA) for further statistical analyses. Mean and standard deviation
was used to describe numerical variables, while categorical variables were reported as frequency and
percentages. Pearson’s Chi-square test was employed to assess signi�cant differences between smoking
groups (never-smokers, ex-smokers, and current smokers) according to their sociodemographic pro�le,
health pro�le, and beliefs surrounding smoking. Moreover, we estimated the adjusted Odds Ratio (aOR)
and 95% Con�dence Interval (95% CI) for smoking-related attitudes/beliefs using multinomial logistic
regression, with smoking status (never-smokers, ex-smokers, and current smokers/reference) as a
dependent outcome variable, while adjusting for sociodemographic and health factors. A p <0.05 was
implemented for statistical signi�cance.

 

3.7 Ethical Considerations

The protocol of this study was reviewed and approved by the institutional review board at Applied
Science Private University in Jordan (Ref. 2021-PHA-7). In addition, the study was conducted conforming
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to the ethical standards of the Declaration of Helsinki. The survey questionnaire ensured the
con�dentiality and anonymity of the study participants. Participation was voluntarily and online written
informed consent was obtained from all participants as a pre-requisite before answering the survey
items.

4. Results
4.1 Sociodemographic, Health, and Smoking Pro�le of Participants

            A total of 2424 participants have consented and responded to our survey questionnaire. The mean
age of the overall cohort was 35.2 years (SD:11.06). Female participants slightly predominated the
sample (n=1256, 51.8%). Most participants were married (n=1471, 60.7%), with college/university
education (n=2164, 89.3%), employed in non-health sector (n=949, 39.2%), living in urban areas (n=2122,
87.5%), and residing with three to �ve persons in the same living place (n=1398, 57.7%). Of the overall
sample, 29.8% (n=723) of the participants were found to practice su�cient physical activity, while around
17.4% (n=421) of participants reported having a chronic disease. Those who got infected with COVID-19
comprised 27.5% (n=666) of participants, and 35.9% (n=870) have reported at least one household
member (living in the same house) who suffered from COVID-19. Regarding smoking status, around
48.0% (1163/2424), 8.9% (217/2424), and 43.1% (1044/2424) of participants were identi�ed to be never-
smokers, ex-smokers, and current smokers, respectively. Table 1 shows a detailed presentation of the
participants’ sociodemographic and health pro�le classi�ed per smoking status.

 

4.2 Attitudes and Beliefs Toward Smoking and COVID-19

            Concerning smoking and the risk of contracting COVID-19, 72.9% of the study participants believed
that WP smoking is related to the risk of COVID-19, while around 44.6% and 38.2% of respondents
believed that CC and EC use are related to the risk of COVID-19 infection, respectively. Also, a signi�cant
proportion of participants believed that smoking CC, WP, or EC inside the residence place is not safe
(64.9%, 71.0%, and 55.2%, respectively), compared to using the same smoking products in public places
(67.3%, 79.0%, and 63.1%, respectively). Never-smokers were more likely to believe that smoking CC, WP,
and EC are not safe inside residence places and in public places as well.

Moreover, around 71.7% believed that CC smokers would have a worse COVID-19 clinical course
compared to those who do not smoke, and this �nding was closely similar to the beliefs surrounding WP
and EC usage. On the other hand, about one-quarter of respondents believed that smokers of CC, WP, or
EC would have the same COVID-19 clinical course as that for non-smokers (23.0%, 22.2%, and 29.9%).
Similarly, never-smokers were more likely to believe that smoking CC, WP, or EC may worsen the COVID-19
illness. See Figure 1 and Table 2.
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When we asked the participants about their beliefs toward EC as a substitute to other forms of smoking
during the pandemic crisis, more than half (54.3%) responded that EC is not a safer option according to
their opinion. Besides, 74.1% of respondents believed that the use of tobacco products/nicotine does not
provide a protective effect against COVID-19, and instead, they can worsen the disease course. See Figure
1 and Table 2.

 

4.3 Findings of the Multinomial Regression Analysis

            As described in the data analysis section, a multinomial regression analysis was employed to
assess the adjusted odds ratio (aOR) and 95% con�dence interval (96% CI) of attitudes/beliefs that
surround smoking during the COVID-19 pandemic. Smoking status was treated as an outcome variable
with current smokers as a reference category while adjusting for sociodemographic and health factors.

 Regarding smoking and risk of COVID-19, the multinomial regression analysis revealed that never-
smokers and ex-smokers were less likely to believe that smoking CC is not related to the risk of COVID-19
infection and spread (aOR=0.48, 95% CI: 0.33 - 0.69; and aOR=0.57, 95% CI: 0.337 - 0.964, respectively).
On the other hand, never-smokers had higher odds in believing that WP smoking is not related to the risk
of COVID-19 infection (aOR=1.872, 95% CI:1.078 - 3.251). Ex-smokers were more likely to believe that EC
use is not related to the risk of COVID-19 infection and spread (aOR=1.792, 95% CI:1.021 - 3.146).

            In the domain of smoking inside residence places and in public places, ex-smokers had lower odds
and were less likely to believe that smoking CC inside residence place is safe (aOR=0.33, 95% CI:0.155 -
0.720), and never-smokers were more likely to believe that smoking WP in public places is not safe
(aOR=1.83, 95% CI: 1.156 - 2.896).

Besides, never-smokers had higher odds in believing that smoking CC would worsen the COVID-19 clinical
course (aOR=3.501, 95% CI:1.970 - 6.222). Both never-smokers and ex-smokers were more likely to believe
that smoking/nicotine use does not provide a protective effect against COVID-19 (aOR=1.88, 95%
CI:1.389 - 2.545; and aOR=1.85, 95% CI:1.162 - 2.927, respectively). Regarding the use of EC as a
substitute to other forms of smoking during the pandemic, never-smokers were less likely to believe that
EC could be a safer substitute (aOR=0.53, 95% CI:0.333 - 0.830), and ex-smokers were more likely to
believe that EC use is not a safer substitute as well (aOR=1.70, 95% CI:1.059 - 2.736). See Table 3

 

4.4 Impacts of the Pandemic on Smoking Behavior and Quit Plans among Current Smokers

            Among current smokers (n=1044), 42.4% (n=443) have reported no change in their smoking
behavior in general, while around 28.1% (n=293) and 19.3% (n=202) have reported increased
consumption, or reduced consumption, respectively. Also, 2.6% (n=27) and 1.2% (n=13) reported shifting
to another smoking method, and initiation of smoking, respectively. Regarding quit plans, around 6.3%
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(n=66) expressed being in current active trials to quit smoking. When current smokers were asked if they
have near-future plans/intention to quit smoking during the pandemic crisis (apart from those who were
in an active quitting trial), around 44.0% (n=459) of current smokers answered yes, of whom 152
participants cited their plans to use various smoking cessation tools with behavioral advice (45.4%) and
using EC (48.0%) were the most reported items (See Figure 2). Besides, of the 459 current smokers who
expressed their plans to quit smoking during the pandemic, around 27.5% (n=126) con�rmed that the
primary driving force for their intention to quitting smoking is a COVID-19 related issue, of which self-
protection (n=123) and protection of family members (=121) were the most reported reasons, followed by
pandemic measures such as mask-wearing and lockdowns (n=63) and pandemic-induced �nancial
constraints (n=67).

 

4.5 Impacts of the Pandemic on Successful Quitters

            Of the total number of ex-smokers who participated in our study (n=217), 63 participants have
reported their successful quit attempts during the pandemic crisis, while the rest were successful quitters
before the beginning of the pandemic. Of the 63 successful quitters during the pandemic, only 12 have
used smoking cessation tools, mostly EC. See Figure 3.

            Besides, of the 63 successful quitters during the pandemic, only 22 have reported that the main
driving motivation of their successful quit attempts was COVID-19 related issue, with self-protection and
protection of family members were the most frequent reasons (n=22 and n=20, respectively), followed by
pandemic measures such as mask-wearing and lockdowns (n=9) and pandemic-induced �nancial
constraints (n=6). Moreover, of the COVID-19 motivated ex-smokers (n=22), 19 ex-smokers reported that
they will sustain cessation even after the pandemic is over, while 3 have expressed their intention to
resume smoking after the pandemic is over.  

5. Discussion
Life changes induced by the COVID-19 pandemic were remarkable, characterizing this pandemic as one
of the most devastating events globally. Alongside the pandemic-induced repercussions that surrounded
the global politics, economy, health sector, education, labor markets, travel, and social life, many changes
in the individuals’ lifestyle and habits were also a remark of this global crisis. The COVID-19
precautionary measures including lockdowns, physical distancing, mask-wearing, frequent hygienic
practices, avoiding crowdedness, and many other restrictions on social life have impacted individuals’
day-to-day activities.

The negative impacts of smoking on the respiratory and immune systems and the linkage of smoking
with the progression of various pulmonary diseases are well addressed in the literature (17). However, a
controversy has characterized the relationship between smoking and the COVID-19, especially at the early
stage of the COVID-19 outbreak. Many speculations surrounded the effects of smoking on COVID-19,
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considering the biological effect of smoking and nicotine on the expression of Angiotensin-Converting
Enzyme 2 (ACE2) on the pulmonary tissue and other tissues (21), which act as a potential entry receptor
for SARS-CoV-2. Recent evidence prior to the COVID-19 reported a down-regulatory effect of nicotine on
the expression of ACE2 receptor (49, 50). On the other hand, evidence from studies during the COVID-19
pandemic revealed an up-regulatory effect of smoking and nicotine on ACE2 receptor (51–53). Up-
regulation of ACE2 was linked with higher susceptibility to COVID-19 infection (54). As current smokers
have higher gene expression of ACE2 compared to never-smokers and ex-smokers, a possible association
between smoking and risk of COVID-19 infection was advocated (54). On the other side, it was
hypothesized that smoking and nicotine possess a protective effect against COVID-19 based on some
evidence from epidemiological studies that involved hospitalized COVID-19 patients (21). Also, other
studies have reported a decreased risk of testing positive for SARS-CoV-2 among current smokers (22,
23). However, these �ndings were criticized to have numerous biases (55).

Our study’s �rst aim was to assess the beliefs surrounding various methods of smoking amid the COVID-
19 pandemic in a study sample from the Jordanian community. Different beliefs were expressed by the
participants regarding the relationship between smoking and many domains of COVID-19 including
risk/spread of infection, the safety of smoking inside residences and in public places, COVID-19 clinical
outcome, EC as a substitute to other tobacco products, and protective effect of smoking/nicotine. Of the
overall cohort, around 38.2%, 72.9%, and 44.6% of the participants believed that CC, WP, and EC are
related to the risk of contracting COVID-19, with WP smoking being on the top of the list.

WP smoking is highly prevalent worldwide with an estimated 100 million daily users globally (56). The
popularity of WP smoking is possibly grounded in the attractiveness of �avored WP tobacco (Moassel or
Maassel), the usability of WP device in smoking illicit drugs like Cannabis/Marijuana, and the social
implications as this smoking method is prominent in social gatherings. Also, WP smoking is widely
spread among young adults and youths in Arab states, where most cafés and restaurants provide WP
service, and many individuals own a WP device at home. In general, the possibility of transmitting various
infectious microbial agents through waterpipe usage is high, especially in cafés where cleaning and
washing of WP devices after each customer’s use is not feasible, and where sharing the same WP device
with multiple users is also common practice (56). Bacterial, viral and fungal microbes were reported in the
literature to be transmitted to users through WP devices, such as Mycobacterium Tuberculosis,
Helicobacter Pylori, Hepatitis C virus, Epstein-Barr virus, Herpes Simplex virus, Respiratory viruses, and
even respiratory fungal pathogens (e.g. Aspergillus) (56–62). These facts about WP and the associated
infectious risks have forced many countries to enforce a ban on the use of WP in public places during the
pandemic (63).

Additionally, a notable proportion of participants believed that various smoking methods (CC, WP, EC) are
not safe to be used inside the residence place, with closely similar �ndings regarding their usage in public
places as well. However, WP received the highest safety concerns among the respondents. Besides, most
participants (71.7%) expressed that that being a CC smoker may worsen the COVID-19 clinical course
compared to those who do not smoke, with closely similar concerns surrounding WP (74.1%) and EC
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(66.7%) usage. Several recent studies addressed an association between smoking and the severity of
COVID-19. Reddy et al (2021) reported in their systematic review and meta-analysis that current smokers
had an increased risk of severe and critical COVID-19 with risk ratios of 1.80, and 1.98, respectively (64).
They also found that COVID-19 patients with a smoking history had an increased risk for severe or critical
COVID-19, in-hospital mortality, disease progression, and need for mechanical ventilation (64).

On the contrary, a large-scale ecological study across 38 European countries that aimed to examine
different factors associated with the number of COVID-19 cases per million people at a speci�c time-point
revealed a signi�cant negative relationship between the prevalence of smoking among the adult
population and COVID-19 cases (44). In line with this �nding, a systematic review by Farsalinos et al
(2020) that examined the prevalence of current smoking among hospitalized COVID-19 patients in China,
found a surprisingly low smoking prevalence among those patients, and this could be hypothetically
linked to the immunomodulatory effect of nicotine (21). However, this �nding was criticized to have
numerous biases (55). In our study, 74.1% of respondents believed that the use of tobacco
products/nicotine does not provide a protective effect against COVID-19, and instead, they believed that
tobacco/nicotine may have a negative consequence on the clinical outcome of COVID-19. Never-smokers
and ex-smokers were more likely to have this belief compared to current smokers in our study.

Moreover, EC as a novel smoking method is gaining popularity worldwide due to its appealing �avors and
the commercial claims of their bene�ts as a smoking cessation tool, despite the controversial scienti�c
evidence (65–68). In Jordan, EC use is increasing as the government has recently legalized the
importation, distribution, and sale of EC in various retail stores in the country (65, 67, 69). In a national
survey that was conducted in 2019 in Jordan, and among the 1820 participants involved, the prevalence
of exclusive EC use and dual-use was estimated to be 11.7%, and 4.0%, respectively (70). Another recent
online cross-sectional survey in Jordan that included 1536 participants found that around 18% of the
study sample were EC users, and its usage was more prominent among males and young age groups
(71). In our study, 54.3% of participants reported their belief that EC is not a safe option to replace
combustible tobacco products during the pandemic crisis, while around 13.8% believed EC is a safer
option compared to WP or CC. Most believers in EC safety were current smokers. These EC-related beliefs
may have been impacted by the pandemic crisis, and this was explored by a mixed-method study that
was carried out in the United States (46). Among these impacts were the perceived COVID-19 health risks
that may be related to the inhaled toxic substances found in EC vapor and their effects on the lungs.

Concerning our study’s second aim, the majority of current smokers (57.6%, 601/1044) have reported a
change in their smoking habits during the pandemic crisis. Most participants reported an increased
consumption or reduced consumption. Increased tobacco use during the pandemic has been also
reported in recent studies (40, 43, 45). Besides, many current smokers in our study have reported their
intention to quit smoking during the pandemic, which was also one of the �ndings of various studies
during the pandemic crisis (37, 45). Various COVID-19 related reasons were cited by quit planners during
the pandemic (among current smokers) and successful quitters during the pandemic (among ex-
smokers). These reasons may re�ect the profound effects of the pandemic crisis on individual’s lifestyles
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and habits. Additionally, most successful quitters due to COVID-19 in our study have reported their
willingness to sustain smoking cessation after the pandemic is over, which is also in line with the �ndings
of a study that was conducted in Iran (19).

6. Study Implications And Limitations
Our present study sheds the light on an important yet under-reported topic that is related to COVID-19 and
smoking in Jordan. Various beliefs have surrounded smoking in its most common forms in the country,
namely, combustible cigarettes, waterpipes, and electronic cigarettes. Despite the controversial evidence
about the effect of smoking on COVID-19 during the early stages of the pandemic crisis, most recent
studies pointed to a signi�cant connection between smoking and the risk of COVID-19 progression,
hospitalization, and mortality. In Jordan, a country that is ranked the sixth globally in the smoking rate,
where anti-smoking policies are present but weakly enforced, where smoking has socio-cultural
in�uences, and where tobacco industry front groups have signi�cant interference in tobacco
policymaking in the country, it is imperative to take the bene�t of the pandemic crisis to advocate more
stringent implementation of anti-tobacco measures in the community. Also, it is crucial to raise
community awareness about the dangers of smoking in general and in relation to the COVID-19 utilizing
mass media messages and to encourage smoking cessation using scienti�cally valid quitting tools.
Although the pandemic may encourage current smokers to reduce their consumption or to quit, there is a
possibility for the opposite scenario where pandemic-induced stress may lead to increased smoking (43),
or even initiation of smoking which was noticed among few participants in our study. Therefore, public
health decision-makers should be aware of the double-edged effect of the COVID-19 pandemic on
tobacco use, and appropriate measures should be taken to prevent further escalation of smoking rates in
Jordan, considering the severe economic and psychological impacts that a�icted most people in the
country.

Our study has limitations that should be considered when interpreting the results. These include (i) using
non-probability sampling that may limit the generalizability of our �ndings, (ii) using an online survey
which also impacts the representatives of the study sample as this tool targets people with su�cient
level of digital literacy and access to the internet, (iii) the cross-sectional nature of our study in which
exploring cause-effect relationship is not feasible, (iv) the study was limited to Arabic-speaking
individuals in Jordan, and lastly, (v) our questionnaire items represented self-reporting states; thus, recall
bias might have an effect on the results. Nevertheless, we encourage nationally representative
longitudinal studies to assess the dynamicity of these beliefs, smoking behaviors, and successful quit
attempts among those who have a willingness to cease smoking.

7. Conclusion
A signi�cant proportion of participants have reported anti-smoking attitudes toward certain smoking
methods while a minority did not have a conclusive attitude/belief. Besides, the pandemic crisis has
impacted most current smokers’ smoking habits and encouraged a noticeable proportion to consider
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smoking cessation. Considering the dynamicity of human health behaviors, a large-scale event like the
current COVID-19 pandemic may exhibit signi�cant effects that lead to adopting risky behaviors (e.g.,
initiation of smoking, increased smoking), or more healthy behaviors (e.g., quitting smoking, reducing
consumption). Consequently, public health authorities and decision-makers should consider the double-
edged effect of the COVID-19 pandemic on people’s attitudes/beliefs toward smoking in order to maintain
a more prominent anti-smoking attitude among people and to provide accessible quitting services on a
wide range. Reliable anti-smoking actions and measures should be implemented and maintained
especially in contexts where smoking prevalence is high and stressful events are prominent as these
events may act as a spark for stress-induced smoking.
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Table 1. Sociodemographic and Health Profile of Participants (n=2424) Based on
Smoking Status

 
 

Characteristic Subcategory Never-
Smoker

(n=1163)

Ex-
Smoker
(n=217)

Current
Smoker
(n=1044)

Chi
Square’s 
p-value

           
Mean Age (SD) - 33.8

(11.79)
39.8

(11.59)
35.7 (9.74) -

           
Gender Female 898

(77.2%)
62

(28.6%)
296

(28.4%)
<.001

Male 265
(22.8%)

155
(71.4%)

748
(71.6%)

           
Marital Status Single 537

(46.2%)
56

(25.8%)
360

(34.5%)
<.001

Married 626
(53.8%)

161
(74.2%)

684
(65.5%)

           
Residence Area Rural 183

(15.7%)
18

(8.3%)
101

(9.7%)
<.001

Urban 980
(84.3%)

199
(91.7%)

943
(90.3%)

           
Educational Level Up to Secondary School 116

(10.0%)
22

(10.1%)
122

(11.7%)
.413

Higher Education
(college/university)

1047
(90.0%)

195
(89.9%)

922
(88.3%)

           
Employment Sector Unemployed 518

(44.5%)
57

(26.3%)
271

(26.0%)
<.001

Non-Health sector 311
(26.7%)

108
(49.8%)

530
(50.8%)

Health sector 334
(28.7%)

52
(24.0%)

243
(23.3%)

           
Household Members <3 persons 148

(12.7%)
36

(16.6%)
173

(16.6%)
<.001

3-5 persons 635
(54.6%)

137
(63.1%)

626
(60.0%)

≥6 persons 380
(32.7%)

44
(20.3%)

245
(23.5%)

           
Sufficient Physical

Activity
No 777

(66.8%)
147

(67.7%)
777

(74.4%)
<.001

Yes 386
(33.2%)

70
(32.3%)

267
(25.6%)

           
History of Chronic

Diseases
No 964

(82.9%)
158

(72.8%)
881

(84.4%)
<.001
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Yes 199
(17.1%)

59
(27.2%)

163
(15.6%)

           
History of COVID-19

infection
No 832

(71.5%)
133

(61.3%)
793

(76.0%)
<.001

Yes 331
(28.5%)

84
(38.7%)

251
(24.0%)

           
Family member’s COVID-

19 infection
No 734

(63.1%)
130

(59.9%)
690

(66.1%)
.139

Yes 429
(36.9%)

87
(40.1%)

354
(33.9%)
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Table 2. Participants’ Beliefs Toward Various Smoking Methods and COVID-19 Based on
Smoking Status┼

 
Domain Item Response Never-

Smoker
(n=1163)

Ex-
Smoker
(n=217)

Current
Smoker

(n=1044)

Chi
Square’s 
p-value

             
Smoking and

Spread/risk of
contracting COVID-

19 Infection.
(3 items) 

What do you believe about CC
smoking and spreading/risk
of contracting COVID-19
infection?

Not
Related

209
(18.0%)

62
(28.6%)

487
(46.6%)

<.001

I Do Not
Know

346
(29.8%)

65
(30.0%)

328
(31.4%)

Related 608
(52.3%)

90
(41.5%)

229
(21.9%)

What do you believe about
WP smoking and
spreading/risk of contracting
COVID-19 infection?

Not
Related

64
(5.5%)

24
(11.1%)

185
(17.7%)

<.001

I Do Not
Know

133
(11.4%)

38
(17.5%)

213
(20.4%)

Related 966
(83.1%)

155
(71.4%)

646
(61.9%)

What do you believe about EC
use and spreading/risk of
contracting COVID-19
infection?

Not
Related

206
(17.7%)

73
(33.6%)

379
(36.3%)

<.001

I Do Not
Know

313
(26.9%)

54
(24.9%)

318
(30.5%)

Related 644
(55.4%)

90
(41.5%)

347
(33.2%)

             
Smoking inside
Residence Place
during COVID-19

Pandemic
(3 items)

What do you believe about
using CC at home during the
COVID-19 pandemic?

Not Safe 924
(79.4%)

151
(69.6%)

498
(47.7%)

<.001

I Do Not
Know

165
(14.2%)

43
(19.8%)

291
(27.9%)

Safe 74
(6.4%)

23
(10.6%)

255
(24.4%)

What do you believe about
using WP at home during the
COVID-19 pandemic?

Not Safe 974
(83.7%)

164
(75.6%)

583
(55.8%)

<.001

I Do Not
Know

113
(9.7%)

28
(12.9%)

245
(23.5%)

Safe 76
(6.5%)

25
(11.5%)

216
(20.7%)

What do you believe about
using EC at home during the
COVID-19 pandemic?

Not Safe 804
(69.1%)

127
(58.5%)

408
(39.1%)

<.001

I Do Not
Know

248
(21.3%)

45
(20.7%)

355
(34.0%)

Safe 111
(9.5%)

45
(20.7%)

281
(26.9%)

             
             

 
Smoking in Public

Places during
COVID-19
Pandemic
(3 items)

What do you believe about
using CC in public Places
during the COVID-19
pandemic?

Not Safe 944
(81.2%)

152
(70.0%)

536
(51.3%)

<.001

I Do Not
Know

161
(13.8%)

37
(17.1%)

264
(25.3%)

Safe 58
(5.0%)

28
(12.9%)

244
(23.4%)
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What do you believe about
using WP in public Places
during the COVID-19
pandemic?

Not Safe 1032
(88.7%)

180
(82.9%)

703
(67.3%)

<.001

I Do Not
Know

107
(9.2%)

26
(12.0%)

235
(22.5%)

Safe 24
(2.1%)

11
(5.1%)

106
(10.2%)

What do you believe about
using EC in public during the
COVID-19 pandemic?

Not Safe 885
(76.1%)

135
(62.2%)

510
(48.9%)

<.001

I Do Not
Know

218
(18.7%)

41
(18.9%)

301
(28.8%)

Safe 60
(5.2%)

41
(18.9%)

233
(22.3%)

             
Smoking and

Clinical Outcome
of COVID-19 

(3 items)

What do you believe about
the outcome of a CC smoker
when contracting COVID-19?

Similar to
non-

smokers

115
(9.9%)

46
(21.2%)

396
(37.9%)

<.001

Recover
Sooner

23
(2.0%)

12
(5.5%)

93
(8.9%)

Get worse 1025
(88.1%)

159
(73.3%)

555
(53.2%)

What do you believe about
the outcome of a WP smoker
when contracting COVID-19?

Similar to
non-

smokers

123
(10.6%)

42
(19.4%)

374
(35.8%)

<.001

Recover
Sooner

21
(1.8%)

7
(3.2%)

60
(5.7%)

Get worse 1019
(87.6%)

168
(77.4%)

610
(58.4%)

What do you believe about
the outcome of an EC user
when contracting COVID-19?

Similar to
non-

smokers

194
(16.7%)

58
(26.7%)

473
(45.3%)

<.001

Recover
Sooner

27
(2.3%)

9
(4.1%)

48
(4.6%)

Get worse 942
(81.0%)

150
(69.1%)

523
(50.1%)

             
             

EC as a Substitute
for Combustible

Tobacco Products
(1 item) 

What do you believe about
the safety of EC as a
substitute for any form of
Combustible Tobacco
Products (e.g., CC, WP)
during the COVID-19
pandemic?

Not Safer 786
(67.6%)

124
(57.1%)

407
(39.0%)

<.001

I Do Not
Know

309
(26.6%)

53
(24.4%)

411
(39.4%)

Safer 68
(5.8%)

40
(18.4%)

226
(21.6%)

Protective Effect of
Tobacco/Nicotine

(1 item)

Do you believe that Smoking
or Nicotine Use has a
protective effect against
COVID-19?

No, may
worsen

the
disease

985
(84.7%)

173
(79.7%)

639
(61.2%)

<.001

I Do Not
Know

136
(11.7%)

30
(13.8%)

286
(27.4%)

Yes, may
have a

42
(3.6%)

14
(6.5%)

119
(11.4%)
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protective
effect

┼ EC: Electronic Cigarette, CC: Combustible Cigarette, WP: Waterpipe. Significant p values at <0.05
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Table 3. Findings of Multinomial Logistic Regression of Smoking-Related Beliefs┼ 
 
 
 

Domain Item Response Never-
Smoker

aOR (95%
CI)

Ex-
Smoker

aOR (95%
CI)

         
Smoking and

Spread/risk of
contracting COVID-

19 Infection.
(3 items) 

What do you believe about CC smoking and
spreading/risk of contracting COVID-19
infection?

I Do Not
Know 

Reference Reference

Not
Related

0.48 (0.33
- 0.69)*

0.570
(0.337 -
0.964)*

Related 1.366
(0.968 -
1.926)

1.569
(0.933 -
2.640)

What do you believe about WP smoking and
spreading/risk of contracting COVID-19
infection?

I Do Not
Know 

Reference Reference

Not
Related

1.872
(1.078 -
3.251)*

0.801
(0.384 -
1.668)

Related 1.315
(0.889 -
1.945)

0.687
(0.401 -
1.178)

What do you believe about EC use and
spreading/risk of contracting COVID-19
infection?

I Do Not
Know 

Reference Reference

Not
Related

0.866
(0.583 -
1.287)

1.792
(1.021 -
3.146)*

Related 0.781
(0.546 -
1.118)

1.002
(0.578 -
1.735)

         
Smoking inside
Residence Place
during COVID-19

Pandemic
(3 items)

What do you believe about using CC at home
during the COVID-19 pandemic?

I Do Not
Know 

Reference Reference

Not Safe 1.218
(0.796 -
1.864)

0.764
(0.416 -
1.402)

Safe 0.668
(0.389 -
1.148)

0.334
(0.155 -
0.720)*

What do you believe about using WP at home
during the COVID-19 pandemic?

I Do Not
Know 

Reference Reference

Not Safe 1.129
(0.711 -
1.792)

1.409
(0.720 -
2.758)

Safe 0.628
(0.337 -
1.170)

1.706
(0.732 -
3.976)

What do you believe about using EC at home
during the COVID-19 pandemic?

I Do Not
Know 

Reference Reference
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Not Safe 1.217
(0.839 -
1.764)

1.495
(0.854 -
2.617)

Safe 1.177
(0.699 -
1.983)

1.344
(0.673 -
2.685)

         
 

Smoking in Public
Places during

COVID-19 Pandemic
(3 items)

What do you believe about using CC in public
Places during the COVID-19 pandemic?

I Do Not
Know 

Reference Reference

Not Safe 1.194
(0.783 -
1.821)

1.053
(0.551 -
2.011)

Safe 0.919
(0.517 -
1.633)

0.716
(0.313 -
1.638)

What do you believe about using WP in public
Places during the COVID-19 pandemic?

I Do Not
Know 

Reference Reference

Not Safe 1.830
(1.156 -
2.896)*

1.686
(0.832 -
3.416)

Safe 1.321
(0.599 -
2.914)

0.829
(0.294 -
2.335)

What do you believe about using EC in public
during the COVID-19 pandemic?

I Do Not
Know 

Reference Reference

Not Safe 0.657
(0.421 -
1.027)

0.699
(0.354 -
1.378)

Safe 0.556
(0.300 -
1.030)

1.584
(0.678 -
3.701)

         
Smoking and Clinical
Outcome of COVID-

19 
(3 items)

What do you believe about the outcome of a CC
smoker when contracting COVID-19?

Similar to
non-

smokers

Reference Reference

Recover
Sooner

0.660
(0.238 -
1.829)

1.003
(0.308 -
3.263)

Get worse 3.501
(1.970 -
6.222)*

1.069
(0.500 -
2.282)

What do you believe about the outcome of a WP
smoker when contracting COVID-19?

Similar to
non-

smokers

Reference Reference

Recover
Sooner

1.080
(0.330 -
3.539)

0.534
(0.116 -
2.453)

Get worse 0.808
(0.445 -
1.466)

1.083
(0.511 -
2.297)

What do you believe about the outcome of an EC
user when contracting COVID-19?

Similar to
non-

Reference Reference
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smokers
Recover
Sooner

2.367
(0.884 -
6.337)

2.919
(0.888 -
9.593)

Get worse 1.082
(0.718 -
1.630)

1.691
(0.951 -
3.005)

         
EC as a Substitute
for Combustible

Tobacco Products
(1 item) 

What do you believe about the safety of EC as a
substitute for any form of Combustible Tobacco
Products (e.g., CC, WP) during the COVID-19
pandemic?

I Do Not
Know 

Reference Reference

Not Safer 1.225
(0.897 -
1.672)

1.702
(1.059 -
2.736)*

Safer 0.526
(0.333 -
0.830)*

1.181
(0.650 -
2.147)

Protective Effect of
Tobacco/Nicotine

(1 item)

Do you believe that Smoking or Nicotine Use has
a protective effect against COVID-19?

I Do Not
Know 

Reference Reference

No 1.880
(1.389 -
2.545)*

1.845
(1.162 -
2.927)*

Yes,
Maybe

1.377
(0.754 -
2.515)

1.315
(0.575 -
3.006)

┼ EC: Electronic Cigarette, CC: Combustible Cigarette, WP: Waterpipe. Current Smokers as a Reference
Category of the Outcome Variable, and Statistically Significant Results are marked with Asterisk (p<0.05)

Figures
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Figure 1

Beliefs surrounding different smoking methods and various domains of COVID-19 among all participants
(n=2424). [EC:Electronic Cigarette, CC: Combustible Cigarette, WP: Waterpipe]
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Figure 2

Smoking cessation tools that will be used by 152 current smokers who reported their intention to quit
smoking during the pandemic using cessation tools. [EC: Electronic Cigarette, NRT: Nicotine Replacement
Therapy]
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Figure 3

Smoking cessation tools that were used by 12 successful quitters during the pandemic. [EC: Electronic
Cigarette, NRT: Nicotine Replacement Therapy].


