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ABSTRACT:

Background: to assess smoking habits and investigate any impact of smoking on COVID-19 susceptibility and symptom

development.

Study design: a cross-sectional study.

Methods: A total of 1642 participants volunteered and took part in answering the questionnaire. Information about the level of
knowledge on COVID-19, smoking habits, and COVID-19-related symptoms of participants were collected using an online
questionnaire.

Results: The study revealed that a very high percentage of the Lebanese population, especially males, are smokers. Smoking was
independent of age and level of education; however, we detected a shift in preference among the younger smokers from
cigarette to shisha smoking. We did not detect any influence of smoking, level of education, or geographical location on the
probability of contracting COVID-19. COVID-19 patients who are also shisha smokers were significantly more likely to experience
severe body pain and speaking and moving difficulty compared to cigarette smokers. In addition, infected shisha smokers who
used artificial coal as a burning agent were more likely to experience loss of smell and taste compared to those that used natural
coal.

Conclusions: Shisha smokers, and especially those that use artificial coal, may be at a higher risk of developing more severe
symptoms of COVID-19 and possibly other respiratory-related illnesses. The increased tendency of the younger generations to
smoke shisha is alarming
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1. INTRODUCTION

Ever since the start of the Corona Virus Disease 2019 (COVID-19) pandemic, and up until April 5, 2021, more than 479,501
positive cases and 6409 deaths have been reported in Lebanon [1]. Tens of studies have been made worldwide trying to
understand and clarify the correlation between smoking and the severity of COVID 19 symptoms [2-5]. A recent study looking at
active smokers compared to non-smokers reported a doubling in the risk of developing severe COVID-19 infection [3]. Parallel
results showed that smokers were 1.4 times more likely to develop severe symptoms of COVID-19 and approximately 2.4 times
more likely to be admitted to an ICU, need mechanical ventilation, or die in comparison to non-smokers [6]. On the other hand,
several other studies reported that smoking might protect against COVID-19, or at least, it might not be considered as a risk
factor for vulnerability or severity [7, 8]. The findings of these studies caused a shockwave among tobacco control organizations.
Despite all these findings, tobacco is proven to cause 8 million deaths every year due to cardiovascular diseases, lung disorders,
cancer, diabetes and hypertension; which has forced the World Health Organization (WHO) to question the correlation between
smoking and severity of COVID-19 disease [9].

Taking into consideration that the use of shisha (water-pipe or narghile) has increased tremendously during the past few
decades in Lebanon [10-12] and with a prevalence of 42.6% of smoking among the population aged 15 years or more in Lebanon
[13], emerges a high need to study the effects of smoking on COVID-19-related outcomes in Lebanon. In the absence of
information on smoking habits by individuals in the Lebanese population, some of whom could be or have been infected with
COVID-19, we conducted a population-level questionnaire to collect information that may shed some light on whether cigarette
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or shisha smoking is associated with increased or decreased susceptibility to COVID-19 infection and development of COVID-19-
related symptomes.

2. METHODS

2.1. Study design

An online cross-sectional study was conducted in January 2021 using a random sample of 1642 participants from all Lebanese
governorates (Beirut, Bekaa, Mount Lebanon, North and South).

2.2. Data collection

2.2.1. Questionnaire

A questionnaire adapted to the Arabic language was devised to help identify the participants’ smoking habits and knowledge
about COVID-19 in general. The survey included 24 close-ended questions using Google forms that was approved by the ethical
committee at the Lebanese International University under the reference number LIUIRB-201210-ST1.

2.2.2. Sample

Respondents were divided into two groups: COVID-19 group and non-COVID-19 group. The first group (COVID-19 group)
combined participants who either had previously been tested positive or who had been symptomatic for COVID-19. The second
group (non-COVID-19 group) combined participants who had never been tested positive or who had never been symptomatic
for COVID-19. The category of shisha smokers combined both “Moassal, a form of flavored tobacco that contains molasses and
other additives” and tobacco-shisha smokers. Individuals were considered smokers if they currently smoke cigarettes, shisha, or
e-cigarettes. Smokers were classified as heavy smokers if they consumed more than one packet of cigarettes (20 cigarettes) or
more than one bowl of shisha; and non-heavy smokers if they consumed less [14].

2.3. Statistical Analysis

Data management was conducted using the Statistical Package for Social Science (SPSS) (IBM SPSS Statistics Version 23). For all
analyses, P-value < 0.05 was used to detect statistical difference.

3. RESULTS

A total of 1642 people, 1082 females and 560 males, participated in our cross-sectional study as is evident from table 1.
Participants were distributed among 4 age-groups: 217 were less than 20 years, 736 were aged 20 to 29 years, 363 were aged 30
to 39 years, and 321 were aged 40 and above. The participants were not restricted to any particular region of Lebanon and
there were 558 from the Bekaa, 441 from the North, 347 from the South, 181 from Beirut, and 115 from Mount Lebanon. The
grand majority of participants (958) had a university bachelor’s degree, followed by 274 holders of a master degree or higher,
214 holders of a high school diploma, 140 who finished their intermediate education but did not enroll in a high school, and only
56 with below intermediate school education. The participants were distributed as 774 smokers and 868 non-smokers; 504 who
at a certain point were diagnosed with COVID-19 or had the symptoms and 1138 who never tested positive and never exhibited
any of the symptoms. COVID-19 patients were almost evenly distributed between smokers (258) and non-smokers (246).

Based on the results of our study, there was a clear difference between smokers and non-smokers with regards to their gender
where 63% of the males were smokers (p<0.001), while only 39% of the females smoked (p<0.001). We did not detect any
difference between the numbers of smokers and non-smokers in any of the age-groups except for the group aged 20 or less, in
which the majority were non-smokers (66% vs. 34%; p<0.001). When looking into the different regions, participants from the
Bekaa and the South were significantly more prone to smoking (p=0.005 and p<0.001, respectively), while participants from the
North exhibited a higher probability for not smoking (p=0.007). Participants from Beirut and Mount Lebanon were equally as
likely to smoke or not.

When looking at the incidence of COVID-19 with regards to age, we did not detect any differences among the 4 age groups.
Even though the percentages of age-group 30-39 were almost identical to the other age-groups, we did not detect a significant
difference between negative and positive cases within that group due to the small sample size.

Similarly, when looking at the incidence of COVID-19 with regards to the different regions, we did not detect any differences
among the 5 regions. The small size of the Beirut sample is the likely reason why no difference was detected between negative
and positive cases (p=0.352). In addition, we did not detect any impact of the level of education on the probability of
contracting COVID-19.

Interestingly, we did not detect any difference in the onset of COVID-19 between smokers and non-smokers across all age-
groups; however, when we analyzed the different regions, it seemed that smokers from the South region exhibited a clear
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sensitivity to COVID-19 when compared to non-smokers (62% vs. 38%; p=0.027); however, contradicting results were detected
in the North region where COVID-19 cases were more prominent among non-smokers than smokers (62% vs. 38%; p=0.001).

As evident from table 2, when we looked at the COVID-19 group and analyzed the severity of the symptoms with regards to
smoking vs. non-smoking; shisha vs. cigarette; natural vs. artificial coal; heavy smoking vs. non-heavy smoking, we determined
that smokers exhibited significantly more difficulty speaking and moving compared to non-smokers (p=0.019). Surprisingly, more
smokers exhibited no symptoms when compared to non-smokers (p=0.006). When comparing shisha smokers to cigarette
smokers, shisha smokers exhibited more sever body pain (p<0.001) and more difficulty speaking and moving (p=0.011). When
comparing shisha smokers that used natural coal as the burning agent versus artificial coal, artificial coal users exhibited a higher
incidence of loss of taste or smell (p=0.044). No differences were detected between heavy and non-heavy smoker groups.

We detected a shift in preference from cigarette smoking to shisha smoking among the younger generations of the Lebanese
population (fig. 1). It was clear that the 40+ age group had a preference for cigarette smoking (61.2% vs. 38.8%; p<0.001,
n=147), this preference gradually shifted in favor of shisha as the groups got younger. Age-group 30-39, 0.5% to 39.5% in favor
of shisha (p=0.05, n=167); age-group 20-29, 78.7% to 21.3% in favor of shisha (p<0.001, n=338), and age-group <20, 76.2% to
23.8% in favor of shisha (p=0.05, n=63).

4. DISCUSSION

At 47%, the number of smokers in Lebanon is high in comparison to the USA (14%) and Europe (28%) [15-17]. This high
percentage was consistent across all age groups that participated in the study. Participants aged 20 or less tended to smoke less
younger smokers was still considerably higher than expected. It was also clear that smoking was more commonly practiced
among males than females. We observed a region-related influence on the smoking tendency among our participants.
Participants living in the Bekaa and the South were more likely to become smokers, while participants living in the North were
more likely not to smoke. Participants living in Beirut and Mount Lebanon exhibited equal tendencies. It is not clear at this
stage as to what the reason for this discrepancy is, but it is certainly something worth investigating.

Our study revealed that smoking was not a factor that increased susceptibility to COVID-19. The number of reported COVID-19
cases were identical between smokers and non-smokers. Also, we did not detect any effect of gender, education, region, or age
on the likelihood of contracting the disease. However, smokers who contracted COVID-19 were more likely to develop speaking
and moving difficulties compared to non-smokers.

A very large, nation-wide, study was done in the USA and it reported that people aged 20 to 49 were more likely to spread the
COVID-19 infection [18]. In our study, the percentages of infected individuals in the age-groups <20 and 240 seemed to be
slightly below those of the other two age-groups. This could be attributed to two factors: First, during the time of the study, the
schools were closed and participants in the age group below 20 years were mostly included in the lockdown and were less likely
to interact with people other than their immediate families. Second, participants in the 40+ age group include individuals who
are more likely to have underlying and chronic diseases and would therefore be more likely to take extra precautions, or are in
their retirement age and their social interactions are less than other age groups.

When we looked into the smoker group of COVID-19 patients, we detected an increased likelihood of developing severe body
pain and difficulty speaking and moving among shisha smokers when compared to cigarette smokers, which could be due to the
difference in the composition of the tobacco and burning agents between cigarettes and shisha. When further analyzing the
shisha-smokers group within the COVID-19 group, we detected an increased likelihood for losing the sense of taste and smell
among those who used artificial coal rather than natural coal as the burning agent. These results did not provide conclusive
evidence as to which agent in artificial coal was responsible for the loss of taste and smell since some types of artificial coal used
by shisha smokers may contain chemical binder and ignition agents and release higher levels of polycyclic aromatic
hydrocarbons PAH [15].

Looking at symptom development in COVID-19 patients, we find that 40-45% remain asymptomatic [19]. Cough and chest pain
are common symptoms among regular smokers and COVID-19 patients alike [20-22]. which could explain why more COVID-19
patients who smoked were more likely to report being asymptomatic. These results conform with the results of a French study
reporting that active smokers have a lower probability of developing severe symptoms of COVID-19 [7].

IJMRA, Volume 4 Issue 5 May 2021 www.ijmra.in Page 552


http://www.ijmra.in/

COVID-19 And Smoking: A Cross-Sectional Study Done In Lebanon

Table 1: Summary of Questionnaire Responses Based on Socio-demographics (Jan, 2021)

Smaoker COVID-19 COVID-19
Total No Yes P Non-smoker Smoker P Yes No P
(M) (n.868) (n774) (na246) (n.258) (n504}) (n.1138)
Yo Yo %o k1 %% k1

Total 1642 53 47 49 51 31 69
Gender
male 560 37 3 <0.001* 36 64 <0.001* 33 67 0.172
Female 1082 6l 39 <0.001* 56 44 <0.001* 30 70 0172
Age Group
<20 217 Gty 34 <0.001* 60 40 0.100 24 76 0.021*
2029 736 52 48 0.423 46 54 0.189 36 o <0.001*
30-39 363 49 51 0098 48 52 0877 30 70 0.659
=40 321 50 50 0.279 50 50 0.819 24 Th 0.006*
Region
Beirut 181 49 51 0.292 51 49 0.738 34 66 0.352
Bekaa 558 48 52 0.005* 46 54 0254 39 61 <0.001*
Mount Lebanon 115 53 47 0.968 43 57 0.577 18 82 0.003*
North 441 66 34 <0.001* 62 38 0.001* 27 73 0.036*
South 347 46 54 0.007* 38 62 0.027* 26 T4 0.022*
Level of Education
Non-educated- 56 35 45 0.703 55 45 0.700 20 80 0.068
Elementary
Intermediate 140 50 50 0478 33 67 0.080 21 79 0.013*
Secondary 214 48 52 0102 40 &0 0.189 23 77 0.013*
Bachelor®s Degree 958 54 46 0.447 50 50 0.43% 33 67 0,040
Master's degree 274 55 45 0414 53 47 0,349 36 64 0.023*
* highlighting significant p values.

Table 2: Summary of Questionnaire Responses discussing COVID-19 group experienced symptoms (Jan, 2021)

COVID-19 GROUP
Symploms Smoke Non- P Shisha Cigareiie il Natural  Artificial il Heavy Non- Fil
r smoker smoker smoker coal Coal smoker Heavy
smoker
n=258 n=246 n=170 =4 n=46 n=124 n=93 n=141
% %o Yo % % %% %o %o

Chest pain 27.13 20.67 0.915 30 29.69 0.915 2391 32.26 0L263 3548 2624 0.131

Diarrhea 21.32 248 0.901 2588 17.19 0,144 1261 23,39 0.257 26,88 21,28 0.322

Diry cough 34,88 46,75 o112 41,18 3125 0.15 3261 44,35 0.151 3333 41,54 0,19

Itching and pain 1473 12.6 0.166 11.76 14.06 0.46 19.57 16.13 0.767 129 18.44 0.37

Severe body 46,51 46,34 0.141 58.24 3281 0,001 54.35 59,68 0,506 58,06 46,81 0,092
~pain ks

Speaking and 19.77 14.63 0.019* 2588 10.94 0.011* 17.39 29.03 0108 26,88 18.44 0.126

moving
_ diMeculty

Difficulty 22 87 28.46 0.578 2647 21.88 0.432 2600 26.61 0834 27.96 234 0.433

Breathing

Fever 36,82 50.41 0.106 4294 3438 0.217 4348 42,74 0,974 430 39.01 0,542

Loss of 56.98 63.41 0,948 64.12 59.38 0484 5217 63.55 0.044* 63.44 62.41 0.873

smell or

taste

Backache 504 9.35 0.182 5.29 6.25 0.908 217 6.45 214 4.3 6.38 0.496

No 11.63 4.88 0.006* 1118 17.19 0214 17.39 8.87 0113 11.83 1348 0712

symploms

* highlighting significant p values.
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Figure 1. A comparison between Shisha and Cigarette smokers among the different age groups.
*p <0.05and *** p <0.001.

5. CONCLUSION

According to our study shisha smoking and the use of artificial coal have a significant impact on the accentuation of certain
COVID-19 symptoms. This will most likely hold true for the symptoms of other respiratory pathogens that might be the cause of
future pandemics. The ratio of smokers in Lebanon is alarmingly high, and the tendency of the younger generations to smoke
shisha is even more alarming. Combining our findings that shisha smokers are more likely to develop severe symptoms of
respiratory diseases and the increased preference of the younger generations to smoke shisha, this means that the population
will be at a higher risk of life-threatening complications that could result from the emergence of any future respiratory pathogen
endemic or pandemic. This is something that needs to be addressed publicly through awareness campaigns and other organized
activities.
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