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Purpose: To assess the distribution of COVID-19 symptoms according to the consumption of tobacco products and khat chewing 
among samples of Saudi Arabian individuals.
Methods: This retrospective cohort study was conducted in the Jazan region of Saudi Arabia. Data was collected online via 
a self-administered questionnaire. The questionnaire measured demographic variables, COVID-19 symptoms and vaccination, 
comorbidities history, tobacco product consumption, and khat chewing. In addition, logistic regression was performed to assess 
the association between the clinical presentation of COVID-19 with tobacco product consumption and khat chewing.
Results: A total of 1026 subjects were recruited. The mean age of the participants was 31 years, and more than half were male (53%). 
Among the reported tobacco product consumption, hookah smoking was more frequently reported as a currently consumed tobacco 
product (14.3%), followed by cigarette smoking (11.5%) and chewing tobacco (3.8%). Thirteen percent (134) were khat chewers at the 
time of recruitment. The odds of reporting five symptoms or more were higher among patients who have never been tobacco product 
consumers (OR: 1.6, 95% CI: 1.15–2.35) while accounting for khat chewing, age, vaccination status, and history of comorbidities. 
Nonetheless, the difference in symptom distribution with khat chewing status was not statistically significant.
Conclusion: The findings of the current investigation suggest the presence of a potential impact of nicotine toxicity in masking pain 
among the subjects infected with COVID-19. Therefore, it is possible to hypothesize that, with the potential masking effect of nicotine, 
infected smokers may be less likely to suffer from the symptoms and seek official healthcare services, including diagnostic services.
Keywords: COVID-19, tobacco, khat, Jazan, Saudi Arabia

Introduction
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) or COVID-19 is a highly infectious new coronavirus 
strain reported at the end of 2019 in Wuhan, China.1 Since then, the incidence of COVID-19 has rapidly and persistently 
increased. According to the latest reports of the World Health Organization, the number of confirmed cases worldwide 
exceeded 386 million, with almost six million deaths by February 2022.2

COVID-19 is a respiratory viral disease that can influence the cardiovascular, renal, gastrointestinal tract, and nervous 
systems. Those infected with SARS-CoV-2 can experience asymptomatic, mild, moderate, or severe symptoms. The 
main symptoms of COVID-19 are fever, cough, sore throat, malaise, headache, muscle pain, nausea, vomiting, diarrhea, 
anosmia, dysgeusia, and in critical cases, acute respiratory failure.3

The clinical presentation, magnitude of severity, and persistence of symptoms among patients affected with COVID-19 
can vary. In a review by Sanyaolu et al, the severity of COVID-19 infection has been indicated to be increased among patients 
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with a history of respiratory illnesses such as asthma and chronic obstructive pulmonary disease and other conditions such as 
cardiovascular disease, diabetes, and hypertension.4 Furthermore, other demographic factors, such as aging, have been 
postulated to influence infection susceptibility and disease outcomes.5 In addition to variation in clinical presentation and 
complications of COVID-19 infection, variation in the persistence of symptoms was reported. In a systematic review 
including 45 studies with 9751 patients who were followed up to assess persistence of symptoms, it was concluded that 
72.5% of the patients reported at least one symptom at day 60 or more after diagnosis, symptoms onset, or hospitalization; 
or day 30 after recovery from the acute phase or hospital discharge.6

The first mass vaccination program for COVID-19 was initiated by the end of 2020.7 Vaccination against COVID-19 
has been reported to minimize the risk of infection, reduce the severity of the disease, and hospitalization.8 Nonetheless, 
in addition to the influence of demography, comorbidity, and vaccination on the course of the disease, other lifestyle 
factors have been reported to influence COVID-19 outcomes.9

One of the lifestyle factors that may influence the outcomes of COVID-19 infection is tobacco product consumption. 
According to the World Health Organization, 22.3% of the world population used tobacco in 2020. Furthermore, tobacco 
product consumption has been reported to contribute to the death of eight million individuals worldwide yearly.10 Several 
investigations assessing the potential influence of tobacco product consumption on modifying COVID-19 infection 
outcomes have been reported. However, the identified studies reported conflicting evidence concerning the association 
between the consumption of tobacco products and COVID-19. In a study including 1688 navy aircraft carrier crew-
members, 1279 (76%) were diagnosed with COVID-19. The odds of COVID-19 infection were estimated according to 
smoking status (current smokers versus former and never smokers), revealing an odds ratio (OR) of 0.59 (95% 
confidence interval [CI] 0.45–0.78), suggesting a lower risk of infection among smokers.11 A similar notion was reported 
in a living evidence review aiming to assess the association of smoking status with COVID-19 infection, hospitalization, 
and mortality (version seven updated up to 25th of August 2020), which included 233 studies that concluded that current 
smokers were at lower risk of infection compared to never smokers (RR: 0.74 [95% Crl: 0.58–0.93]). However, it was 
indicated that former smokers were at increased risk of hospitalization compared to never smokers (RR: 1.20 [95% Crl: 
1.03–1.44]).12 Nonetheless, other evidence was reported suggesting contradicting findings.

A systematic review and meta-analysis assessed the risk of adverse outcomes of COVID-19 according to smoking 
history. The meta-analysis, which included 40 studies, reported that current and former smokers were at higher risk of 
disease severity (OR=1.58; 95% CI: 1.16–2.15, and OR=2.48; 95% CI: 1.64–3.77). Similarly, a higher risk of death was 
detected among current and former smokers compared to never smokers (OR=1.35; 95% CI: 1.12–1.62; and OR=2.58; 
95% CI: 2.15–3.09).13

Khat is a plant that contains cathinone, which has amphetamine-like pharmacological characteristics.14 The habit of 
khat chewing is widely practiced in eastern African countries such as Ethiopia,15 Southwestern regions of the Arabian 
peninsula, including Yemen,16 and the southwest of Saudi Arabia.17 Khat chewing has been reported to have a harmful 
impact on health18 and is commonly practiced with smoking.19 However, studies that assessed the effect of khat chewing 
on COVID-19 infection are limited to a review suggesting a higher risk of infection among khat chewers because khat 
chewing is commonly practiced during social gatherings in confined and poorly ventilated spaces and thus, increasing the 
risk of infection.20 Nonetheless, the impact of khat chewing on COVID-19 infection severity has not been investigated.

According to smoking history, contradictory findings have been reported concerning the association between COVID-19 
infection susceptibility, severity, and persistence of symptoms. Additionally, the association between COVID-19 and khat 
chewing has not been reported. Therefore, in this investigation, we aimed to assess the association between COVID-19 
symptoms distribution concerning tobacco product consumption and khat chewing among samples of Saudi Arabian 
individuals diagnosed with COVID-19.

Methods
Study Context
This investigation was a retrospective cohort study in the Jazan region, southwest Saudi Arabia, between June and 
July 2021. The Standing Committee for Scientific Research Ethics, Jazan University, granted ethical approval to conduct 
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the study (approval number REC42/1/149 dated June 2021). Data was collected online, targeting subjects living in the 
Jazan region diagnosed with COVID-19. The current investigation complies with the Declaration of Helsinki and 
informed consent was obtained before the participation of the targeted subjects. Khat chewing is common in Jazan, 
where the current available prevalence studies reported that cigarette smoking, hookah smoking, and khat chewing were 
10.16%,21 15.3%,22 and 33.2%.17

Data Collection
After consulting the literature, a self-administered questionnaire was developed and composed of the following sections. The 
first section contained questions measuring patients’ demographics such as age, gender, social status, residence, educational 
level, and occupation. The second section was developed to assess the presence of symptoms after COVID-19 infection, 
where question items were dependent on a review by Cascella et al.3 Finally, the third section was designed to measure tobacco 
product consumption and khat chewing practice, where items measuring consumption were retrieved from previous 
investigations measuring smoking consumption and khat chewing in the Jazan region.17,21,22 A consultant in epidemiology 
assessed the content of the questionnaire, and piloting of the study instrument was performed on 15 male and female 
participants to test the face validity of the instrument, clarity of the questions, and time needed to complete the questionnaire.

Researchers targeted adult patients living in the Jazan region diagnosed with COVID-19 since the pandemic’s start 
until data collection time to achieve the research objectives. The investigation included any adult who was a confirmed 
COVID-19 patient by a standard healthcare facility in the region. Subjects under 18 years old and those who were not 
confirmed cases of COVID-19 were excluded.

Recruitment of the participants was performed electronically. The developed questionnaire was converted to an online 
survey enabling completion by the participants, and distributed to the targeted population online via social media. 
A screening question was presented at the beginning to ensure that participants met the inclusion criteria. Data collection 
was anonymous, and participation in the survey was voluntary. Non-random snowball sampling was utilized, where 
participants who completed the questionnaire were requested to share the survey link with other potential participants.

Sample size estimation was based on the findings of Gülsen et al, where the odds of higher COVID-19 severity for 
smokers was 2.16 (95% CI: 1.37–3.46).23 A sample of 879 was estimated via StatCal function of EpiInfo by utilizing the 
Unmatched Cohort and Cross-section Studies option according to the following parameters: Assuming 95% two-sided 
confidence level, power of 80%, exposure ratio of 2, the proportion of outcome in unexposed of 10.7%, and proportions 
of outcome in exposed of 20.6% and an OR of 2.16.

Data Analysis
The statistical package for the social sciences (version 25) was used to analyze the data. The summary of study variables 
was presented using descriptive statistics, including mean, frequency counts, and percentages for binary and categorical 
variables. A symptom severity index was calculated by summing the number of reported symptoms or complications 
where binary classification of severity was performed. The median number of reported symptoms was five. This point 
was used to group patients with fewer than five symptoms and patients with five or more symptoms together. Multivariate 
logistic regression was used to assess the association between tobacco product consumption or khat chewing with the 
distribution of the symptoms, where the symptoms were presumed as the outcome, and tobacco product consumption or 
khat chewing was presumed as independent factors while accounting for patients’ characteristics. A p value of < 0.05 
was considered a statistically significant value for the applied statistical tests.

Results
A total of 1044 individuals diagnosed with COVID-19 in Jazan were identified, of whom 18 were excluded due to not 
meeting the inclusion criteria. Table 1 describes the demographic characteristics, tobacco product consumption, and khat 
chewing among the included participants. The mean age of the participants was 31 years, and more than half were males 
(53%). The majority of the participants were Saudis (96.3%), and more than half were married (51.7%) and were living 
in rural areas (51.7%). In addition, most participants reported having a university-level education (73.8%), 46.2% 
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Table 1 Demographic Characteristics, Tobacco Products 
Consumption and Khat Chwing Among 1026 Individuals 
from Jazan, Saudi Arabia, Whom Were Diagnosed with 
COVID-19

Variables

Age: mean [SD] 31.06 [9.93]

Gender: frequency [proportion]:

Male 544 [53%]

Females 482 [47%]

Nationality: frequency [proportion]:

Saudi 988 [96.3%]

None Saudi 38 [3.7%]

Social status: frequency [proportion]:

Single 464 [45.2%]

Married 530 [51.7%]

Divorced 22 [2.1%]

Widow 10 [1.0%]

Residence area: frequency [proportion]:

Urban 496 [48.3%]

Rural 530 [51.7%]

Educational level: frequency [proportion]:

Primary 25 [2.4%]

Intermediate 26 [2.5%]

Secondary 177 [17.3%]

University 757 [73.8%]

Postgraduate 41 [4.0%]

Income: frequency [proportion]:

Less than 5000 SR 474 [46.2%]

Between 5000 SR and 10,000 SR 270 [26.3%]

More than 10,000 SR 282 [27.5%]

Occupation: frequency [proportion]:

Governmental sector 303 [29.5%]

Private sector 134 [13.1%]

Military job 78 [7.6%]

Student 290 [28.3%]

Unemployed 204 [19.9%]

(Continued)
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reported having a monthly income of less than 5000 Saudi Arabian Riyal (SAR), and 20% described themselves as 
unemployed.

Among the reported tobacco product consumption, hookah smoking was more frequently reported as a currently 
consumed tobacco product (14.3%) compared to cigarette smoking (11.5%) and chewing tobacco (3.8%). When 
observing the ever-consumed tobacco product, it can be noted that chewing tobacco was the least frequently reported 
compared to other tobacco products. Finally, 134 (13.1%) participants reported being current khat chewers at the time of 
recruitment.

Table 2 describes the clinical presentation, history of morbidity, and receipt of COVID-19 vaccination of the recruited 
sample. Among the assessed symptoms, the most frequently reported symptom was fever (66.3%), followed by headache 
(64.9%), and muscle ache (63.7%). Among the identified histories of comorbidities, asthma was more frequently reported 
(14.7%). Finally, more than half the participants reported receipt of a COVID-19 vaccine at the time of the recruit-
ment (54.3%).

When asked about anosmia, 56.5% of subjects reported a loss of sense of smell. Similarly, 36.8% of subjects reported 
ageusia. The median duration for the persistence of loss of smell was 14 days since infection and varied between one day 
to 510 days. Additionally, the median duration for the persistence of loss of taste was 11 days since infection and varied 
between two days to 370 days.

Table 3 illustrates the distribution of COVID-19 symptoms according to tobacco and khat consumption status. When 
observing the frequency of reporting the symptoms concerning tobacco product consumption, it can be noted that the 
proportion of patients who were current tobacco product consumers reported experiencing fewer symptoms compared to 
previous or never consumers of tobacco products. This notion applies to all reported symptoms, of which differences 

Table 1 (Continued). 

Variables

Other 17 [1.7%]

Cigarettes smoking: frequency [proportion]:

Current 118 [11.5%]

Previous 65 [16.3%]

Never 843 [72.2%]

Hooka smoker: frequency [proportion]:

Current 147 [14.3%]

Previous 107 [10.4%]

Never 772 [75.2%]

Chewed tobacco: frequency [proportion]:

Current 39 [3.8%]

Previous 18 [1.8%]

Never 969 [94.4%]

Khat chewing: frequency [proportion]:

Current 134 [13.1%]

Previous 51 [5.0%]

Never 841 [82.0%]
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concerning reporting of cough, myalgia, and headache were statistically significant (p values < 0.05). A similar notion 
can also be seen among the khat chewers, but with less variation, where fever and myalgia were less frequently reported 
among current khat chewers compared to previous or never khat chewers (p values < 0.05).

Assessment of the distribution of the symptoms revealed that 626 patients (61%) reported having five or more 
symptoms. As illustrated in Table 3, the number of patients who reported suffering from five or more COVID-19 
symptoms was higher among patients who reported previous or never tobacco product consumption (p value of 0.002). 

Table 2 Clinical Presentation, History of Comorbidity, and 
Receipt of COVID-19 Vaccination Among 1026 Individuals 
from Jazan, Saudi Arabia, Whom Were Diagnosed with 
COVID-19

Clinical Presentation Frequency [Proportion]

Fever 678 [66.3%]

Cough 514 [50.2%]

Dyspnea 403 [39.5%]

Myalgia 651 [63.7%]

Sputum 168 [16.5%]

Nasal congestion 702 [31.2%]

Night Sweat 245 [24%]

Headache 662 [64.9%]

Bloody cough 25 [2.5%]

Anosmia 577 [56.5%]

Confusion 119 [11.7%]

Rhinorrhea 222 [21.7%]

Chest pain 236 [23.1%]

Sore Throat 298 [29.2%]

Sneezing 253 [24.8%]

Diarrhea 237 [23.2%]

Snoring 49 [4.8%]

Ageusia 378 [36.8%]

History of comorbidity

Diabetes 98 [9.6%]

Hypertension 117 [11.4%]

Asthma 151 [14.7%]

Cardiac diseases 28 [2.7%]

Receipt COVID-19 vaccine

Yes 557 [54.3%]

No 469 [45.7%]
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Nonetheless, the difference in symptom distribution according to khat chewing status groups was not statistically 
significant.

In Table 4, multivariate logistic regression was performed to assess the association between tobacco product status 
and khat chewing status with the odds of reporting five symptoms or more. It was noted that the odds of reporting five 
symptoms or more were higher among patients who have never been tobacco product consumers (OR: 1.6) and patients 
who were diagnosed with asthma (1.7), and the odds were lower among males (0.6) with statistically significant values (p 
values < 0.05) while controlling for khat chewing, age, COVID-19 vaccination status, history of diabetes, hypertension, 
and cardiac diseases.

Discussion
This investigation was a cross-sectional study that targeted individuals from Jazan diagnosed with COVID-19 and 
assessed the distribution of the disease symptoms according to tobacco product consumption and khat chewing. The 
investigation findings indicate that consumers of tobacco products suffered fewer COVID-19 symptoms compared to 

Table 3 Distribution of COVID-19 Symptoms Among 1026 Individuals from Jazan, Saudi Arabia, Whom Were Diagnosed with 
COVID-19 and Classified According to Tobacco Products Consumption and Khat Chewing

Symptoms Tobacco Consumption P value Khat Chewing P value

Current Previous Never Current Previous Never

Fever 152 [60.3%] 61 [66.3%] 465 [68.5%] 0.064 71 [53.0%] 39 [78.0%] 568 [67.7%] 0.001

Cough 106 [42.1%] 51 [55.4%] 357 [52.6%] 0.010 65 [48.5%] 24 [48%] 425 [50.7%] 0.872

Dyspnea 85 [33.7%] 41 [45.6%] 227 [40.9%] 0.067 49 [36.6%] 16 [32.0%] 338 [40.4%] 0.384

Myalgia 138 [54.8%] 58 [64.4%] 455 [66.9%] 0.003 73 [54.5%] 39 [78.0%] 539 [64.3%] 0.008

Sputum 36 [14.3%] 19 [21.1%] 113 [16.7] 0.316 18 [13.4%] 7 [14.0%] 143 [17.1%] 0.514

Nasal congestion 75 [29.8%] 34 [37.8%] 210 [30.9%] 0.354 36 [26.9%] 18 [36.0%] 265 [31.7%] 0.416

Night sweating 58 [23.0%] 27 [30.0%] 160 [23.6%] 0.382 25 [18.7%] 16 [32.0%] 204 [24.4%] 0.145

Headache 144 [57.1%] 57 [63.3%] 461 [68.0%] 0.008 74 [55.2%] 35 [70.0%] 553 [61%] 0.036

Hymoptysis 4 [1.6%] 2 [2.2%] 19 [2.8%] 0.583* 2 [1.5%] 0 [0.0%] 23 [2.8%] 0.585*

Anosmia 140 [55.6%] 45 [50.0%] 392 [57.6%] 0.370 74 [55.2%] 29 [58.0%] 474 [56.6%] 0.933

Confusion 23 [9.1%] 9 [10.0%] 87 [12.8%] 0.257 11 [8.2%] 7 [14.0%] 101 [12.1%] 0.392

Rhinorrhea 44 [17.5%] 21 [23.3%] 157 [23.1%] 0.164 24 [17.9%] 7 [14.0%] 191 [22.8%] 0.171

Chest pain 60 [23.8%] 22 [24.4%] 154 [22.7%] 0.910 32 [23.9%] 15 [30.0%] 189 [22.6%] 0.487

Sore throat 66 [26.2%] 30 [33.3] 202 [29.7%] 0.33.7 34 [25.4%] 12 [24.0%] 252 [30.1%] 0.402

Sneezing 58 [23.0%] 22 [24.4%] 173 [25.5%] 0.733 29 [21.6%] 11 [22.0%] 213 [25.5%] 0.301

Diarrhea 53 [21.0%] 20 [22.2%] 164 [24.1%] 0.594 38 [28.4%] 8 [16.0%] 191 [22.8%] 0.176

Snoring 10 [4.8%] 5 [5.6%] 32 [4.7%] 0.957 5 [3.7%] 2 [4.0%] 42 [5.0%] 0.909*

Ageusia 88 [34.9%] 34 [36.6] 256 [37.6%] 0.757 54 [40.3%] 20 [39.2%] 304 [36.1%] 0.618

Patients with less than 5 symptoms 121 [30.7%] 31 [7.9%] 242 [61.4%] 0.002 62 [15.7%] 14 [4.1%] 316 [80.2%] 0.107

Patients with 5 symptoms or more 131 [20.9%] 59 [9.4%] 436 [69.6%] 72 [11.5%] 34 [5.4%] 520 [83.1%]

Notes: *Fisher Exact Test. All remaining P values were calculated via Chi square test.
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those who were not consumers. The association between khat chewing and symptoms distribution was less apparent than 
the findings related to tobacco product consumption.

Our multivariate logistic regression findings suggest that male patients and patients who are current tobacco 
consumers are less likely to report COVID-19 symptoms than females and patients who are never tobacco consumers. 
Similarly, patients with a history of asthma are more likely to suffer from COVID-19 symptoms. Although studies 
assessing the association between smoking and COVID-19 severity are variable and conflicting, the findings of our 
investigation can be compared to similar literature.

An Italian study by Prinelli et al analyzed the data of 6857 individuals, where 1691 cases were confirmed with 
COVID-19 via nasopharyngeal swab. Prinelli et al assessed the distribution of symptoms according to the subjects’ 
smoking status. It was noted that the reporting of fever, myalgia, loss of smell or taste, cough, or pneumonia was less 
frequent among current smokers compared to never smokers or former smokers (p values < 0.05), which is similar to the 
findings of our study. In addition, their multivariate logistic regression findings indicate lower odds of reporting disease 
symptoms among current smokers compared to never smokers among the 1691 confirmed cases.24

Nonetheless, other literature provided contradicting evidence, especially concerning the influence of smoking on 
COVID-19 severity. A systematic review and meta-analysis were conducted involving 47 eligible studies with a total of 
32,849 hospitalized patients, of whom 1501 were current smokers. The severity of COVID-19 was based on the presence 
of respiratory distress, oxygen saturation level, and arterial partial pressure of oxygen. It was concluded that current 
smokers had an increased risk of severe COVID-19 (risk ratios [RR]: 1.80; 95% [CI]: 1.14-2.85; P = 0.012), and severe 
or critical COVID-19 (RR: 1.98; CI: 1.16-3.38; P = 0.012).25 A UK study recruited users of the Zoe COVID-19 
Symptom Study app around the UK, resulting in the recruitment of 401,982 participants with a smoking prevalence of 
11%. Among their sample, 7123 COVID-19 patients were included, where the symptoms were assessed according to 
several characteristics, including smoking status, and suggested a higher risk of developing a fever, persistent cough, and 
shortness of breath among the current smokers of the standard users of the app (OR [95% CI] = 1.14 [1.10 to 1.18]). 
However, their study did not identify a pattern suggesting higher reporting of individual symptoms when comparing 
smokers to non-smokers among those diagnosed with COVID-19.26

Another hospital-based investigation assessed the association between inflammatory and hematological biomarkers 
among hospitalized patients with COVID-19 infection and classified samples of 200 patients according to their smoking 
status. Current smokers had higher neutrophil counts, NLR values, and CRP levels than never smokers, suggesting 
a poorer prognosis of COVID-19 among hospitalized smokers than hospitalized never smokers.27 Another UK Biobank- 
based study identified 1649 COVID-19 infections that reported higher odds of hospitalization (OR 1.80, 95% CI 1.26 to 
2.29) among current smokers compared to never smokers.28 Another smaller-scale systematic review and meta-analysis 
suggested similar findings.23

Despite the evidence suggesting higher severity and mortality among smokers infected with COVID-19, other studies 
indicate less frequent reporting of COVID-19 symptoms among smokers. A systematic review and meta-analysis 

Table 4 Odds Ratios of Reporting Five COVID-19 Symptoms or More Among 1026 Individuals from Jazan, Saudi 
Arabia, Whom Were Diagnosed with COVID-19 and Classified According to Tobacco Products Consumption and 
Khat Chewing

Variables Reference Group P value OR* 95% CI

Gender Females 0.001 0.605 0.451 0.812

History of asthma No history of asthma 0.006 1.757 1.179 2.619

Previous tobacco products consumption Current tobacco products consumption 0.097 1.566 0.923 2.659

Never tobacco products consumption 0.011 1.621 1.115 2.356

Previous khat chewers Current khat chewers 0.175 1.632 0.805 3.311

Never khat chewers 0.251 0.760 0.475 1.215
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involving 30 retrospective observational studies with 6515 patients diagnosed with COVID-19 with a low prevalence of 
current smoking among hospitalized patients were concluded. Additionally, the review reported higher odds of adverse 
infection outcomes among former smokers than current smokers suggesting a potential influence of smoking-related 
toxicity on COVID-19 symptoms.29

After observing the conflicting findings concerning the association between smoking and COVID-19, it can be 
concluded that most studies assessing the association between smoking and COVID-19 infection indicate a worsening 
impact of smoking on the prognosis of patients and a higher tendency for hospitalization and mortality. However, studies 
that assessed symptom distribution according to smoking status, including our current investigation, suggest that smokers 
are less likely to report suffering fever, headache, and muscle pain than never smokers. This notion suggests a potential 
impact of nicotine toxicity on masking pain among the infected subjects. A review by Shi et al reported the pathophy-
siology and clinical implications of smoking on pain sensation and detailed physiological changes induced by nicotine 
exposure. In addition, several animal-based and human studies suggested analgesic properties of nicotine via affecting 
central and peripheral nicotine acetylcholine receptors and indicate that chronic exposure to smoking may alter pain 
perception among smokers compared to non-smokers.30

Our investigation was limited to patients diagnosed with COVID-19 and did not include individuals with no history of 
the disease. The review by Simons et al12 and the study by Paleiron et al11 suggest that smokers were at a lower risk of 
contracting COVID-19. Although our investigation did not assess the risk of contracting the infection, we detected 
a lower frequency of COVID-19 symptoms among current smokers. Therefore, it is possible to postulate that, with the 
potential masking effect of nicotine, infected smokers may be less likely to suffer from the symptoms and seek official 
healthcare services, including diagnostic services.

Strengths and Limitations
This study has multiple areas of strengths and limitations. The main strengths of the current study are related to its 
ability to reach a sample of subjects diagnosed with COVID-19 and assess their tobacco consumption and khat chewing 
practice. Furthermore, the study targeted the general population diagnosed with COVID-19 with demographic and 
clinical characteristics variations, which relatively enabled the generalization of the study findings. However, the 
study’s limitations are related to the potential selection bias resulting from the inability to reach subjects who are not 
social media users, including illiterate individuals. Moreover, a limitation is related to the inability to assess the dose- 
response relationship concerning tobacco product consumption and khat chewing with the distribution of COVID-19 
symptoms.

Conclusion
The current investigation findings suggest the presence of analgesic properties of nicotine among consumers of tobacco 
products. This may explain the lower frequency of COVID-19 symptoms among the current tobacco products consumers 
compared to those who have never used tobacco products. In addition, khat chewing practice did not seem to be 
associated with variation in reporting COVID-19 symptoms. Our investigation suggests a need for further research on the 
pathophysiology of nicotine among smokers and its impact on the development of symptoms.
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