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The study presents an analysis of the current smoking prevalence among hospitalized patients with

COVID-19 in China, compared to the population smoking prevalence in China (52.1% in males and 2.7%

in females). Through a systematic research of the literature (PubMed) we identified 7 studies

examining the clinical characteristics of a total of 2352 hospitalized COVID-19 patients that presented

data on the smoking status. The expected number of smokers was calculated using the formula

Expected smokers = (males x 0.521) + (females x 0.027). An unusually low prevalence of current

smoking was observed among hospitalized COVID-19 patients (8.7%, 95%CI: 7.6-9.9%) compared to

the expected prevalence based on smoking prevalence in China (30.3%, 95%CI: 28.4-32.1%; z-statistic:

22.80, P < 0.0001). This preliminary analysis does not support the argument that current smoking is a

risk factor for hospitalization for COVID-19, and might even suggest a protective role. The latter could

be linked to the down-regulation of ACE2 expression that has been previously known to be induced by

smoking. However, other confounding factors need to be considered and the accuracy of the recorded

smoking status needs to be determined before making any firm conclusions. As a result, the

generalized advice on quitting smoking as a measure to improve health risk remains valid, but no

recommendation can currently be made concerning the effects of smoking on the risk of

hospitalization for COVID-19. No studies recording e-cigarette use status among hospitalized COVID-

19 patients were identified. Thus, no recommendation can be made for e-cigarette users.
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There is a lot of speculation about the effects of smoking on Corona Virus Disease 2019 (COVID-19).

Smoking increases susceptibility to respiratory infections and media reports suggest that it may increase

the risk of being infected with acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the virus

responsible for COVID-19. SARS-CoV-2 is known to use the angiotensin converting enzyme 2 (ACE2) as a

receptor for cell entry, and there is evidence that smoking down-regulates ACE2 expression in the lung

and other tissues.1 China has a high prevalence of smoking (27.7%), much higher among males (52.1%)

than females (2.7%).2 It was recently suggested that there is no strong evidence between smoking and

prevalence of COVID-19 due to the low prevalence of smoking among COVID-19 patients in 2 studies

compared to the population smoking prevalence in China.3 The purpose of this study was to examine the

prevalence of current smoking among Chinese hospitalized cases with COVID-19 relative to the

population prevalence of current smoking in China.

Methods

To examine how the prevalence of smoking among hospitalized COVID-19 compares to the smoking

prevalence of the population, we systematically searched on PubMed using the terms “(SARS-CoV-2 OR

COVID-19 OR 2019-nCoV) AND Clinical” in the title or the abstract. Out of a total of 341 studies published

until March 29, 7 studies which included data about the smoking status were identified.4-10  Prevalence of

smoking among hospitalized patients was compared with the expected prevalence that was calculated

based on the population smoking prevalence and gender of hospitalized cases using the formula:

                       Expected smokers = (males x 0.521) + (females x 0.027)

The expected prevalence was calculated separately for each study and for the sum of all cases from the 7

studies examined. The comparison between the prevalence of smoking among hospitalized COVID-19

patients and the expected prevalence was performed using the test for one proportion (z-statistic).

Results

Findings are presented in Table 1. From a total 2352 hospitalized COVID-19 cases analyzed in the 7

studies, 55.8% were males and 44.2% were females. One study presented patients divided into two

subgroups according to the presence or absence of gastrointestinal symptoms.5 The two subgroups were

presented separately in the table. One study reported the smoking status as "history of smoking".9 While

it was unclear if this included both current and former smokers, we analyzed the data assuming they

were all current smokers.

The overall prevalence of current smoking was 8.7% (95%CI: 7.6-9.9%). However, the calculated expected
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prevalence of current smoking, considering the population prevalence in China, was 30.3% (95%CI: 28.4-

32.1%). The difference was statistically significant for each study and for the sum of all cases (z-statistic:

22.80, P < 0.0001).

Figure

Discussion

The current study examined for the first time the prevalence of current smoking among hospitalized

patients with COVID-19 in China and compared it with the expected prevalence based on the population

smoking prevalence. Care was taken to consider the large difference between genders, with current

smoking being substantially more prevalent among Chinese males than females. An unusually low

prevalence of current smoking among hospitalized COVID-19 cases in China was observed when

considering the population smoking prevalence. The prevalence observed in the 7 studies analyzed was

less than one-third the expected prevalence.

This preliminary analysis, assuming that the reported data are accurate, does not support the argument

that current smoking is a risk factor for hospitalization for COVID-19, and might even suggest a

protective role. The latter could be linked to the down-regulation of ACE2 expression that has been

previously known to be induced by smoking. However, other confounding factors, such as socioeconomic
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status, should be considered in examining if access of Chinese smokers with COVID-19 to hospital care

may be different compared to the non-smoking population. At this time, it is impossible to perform a

multivariate analysis or examine the prevalence of COVID-19 infection and hospitalization according to

the smoking status of the whole population. The accuracy of the recorded smoking status also needs to

be determined. It is possible that some patients may have quit smoking shortly after disease initiation

and before admission to hospital, and thus would be registered as former smokers. Only two of the

studies reported the proportion of former smokers among patients, which was particularly low (1.9% and

5.0%).4,8  Another limitation is that differences in smoking prevalence exist between age groups,

particularly considering that hospitalization for COVID-19 may be more likely for older people. A study by

Liu et al. reported that  the highest smoking prevalence in China was observed in males aged 40-59

years.12  The median age in all the study analyzed herein was < 59 years. Additionally, high smoking

prevalence was observed among older Chinese males by Liu et al. Specifically, the prevalence of current

smoking in males was: 46.5% in 18-29 years, 57.6% in 30-39 years, 60.3% in 40-49 years, 59.5% in 50-59

years, 52.2% in 60-69 years and 41.5% in 70+ years. In females, the highest smoking rats were observed

in those aged 50 years or higher (4.7-8.7%) compared to younger age groups (1.7-2.6%).12  Thus, it is

unlikely that age was a factor that substantially affected the present analysis. Finally, the present analysis

examined only hospitalized cases. Thus, no conclusion can be drawn on the susceptibility of smokers to

less severe COVID-19 that would not require hospitalization.

The study also has implications when examining the effect of smoking status on disease progression,

complications and death among hospitalized COVID-19 patients. Smokers are more likely than non-

smokers to suffer from comorbidities, such as cardiovascular disease, which are risk factors for adverse

COVID-19 outcomes. It has been reported that medications such as ACE-inhibitors, which are commonly

used in patients with hypertension and cardiovascular disease, up-regulate ACE2.11 It remains unclear

whether smoking per se or other factors related to comorbidities may be responsible for an adverse

outcome. Considering the above-mentioned uncertainties, the generalized advice on quitting smoking as

a measure to improve health risk remains valid  but no recommendation can be currently made

concerning the effects of smoking on the risk of hospitalization for COVID-19. An important issue that

also needs to be addressed is the effect of e-cigarette use on COVID-19 risk, particularly for Europe and

the US where prevalence of use is higher compared to China. No studies recording e-cigarette use status

among hospitalized COVID-19 patients in China were identified. Thus, no recommendation can be made

for e-cigarette users.

qeios.com doi.org/10.32388/Z69O8A.10 4

https://www.qeios.com/
https://doi.org/10.32388/Z69O8A.10


References

1.         Oakes JM, Fuchs RM, Gardner JD, Lazartigues E, Yue X. Nicotine and the renin-angiotensin system.

Am J Physiol Regul Integr Comp Physiol. 2018 Nov 1;315(5):R895-R906. doi: 10.1152/ajpregu.00099.2018.

2.         Parascandola M, Xiao L. Tobacco and the lung cancer epidemic in China. Transl Lung Cancer Res.

2019 May;8(Suppl 1):S21-S30. doi: 10.21037/tlcr.2019.03.12.

3.     Cai H. Sex difference and smoking predisposition in patients with COVID-19. Lancet Respir Med. 2020

Mar 11. pii: S2213-2600(20)30117-X. doi: 10.1016/S2213-2600(20)30117-X.

4.      Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He JX, Liu L, Shan H, Lei CL, Hui DSC, Du B, Li LJ, Zeng G,

Yuen KY, Chen RC, Tang CL, Wang T, Chen PY, Xiang J, Li SY, Wang JL, Liang ZJ, Peng YX, Wei L, Liu Y, Hu

YH, Peng P, Wang JM, Liu JY, Chen Z, Li G, Zheng ZJ, Qiu SQ, Luo J, Ye CJ, Zhu SY, Zhong NS; China Medical

Treatment Expert Group for Covid-19. Clinical Characteristics of Coronavirus Disease 2019 in China. N

Engl J Med. 2020 Feb 28. doi: 10.1056/NEJMoa2002032.

5.     Jin X, Lian JS, Hu JH, Gao J, Zheng L, Zhang YM, Hao SR, Jia HY, Cai H, Zhang XL, Yu GD, Xu KJ, Wang

XY, Gu JQ, Zhang SY, Ye CY, Jin CL, Lu YF, Yu X, Yu XP, Huang JR, Xu KL, Ni Q, Yu CB, Zhu B, Li YT, Liu J,

Zhao H, Zhang X, Yu L, Guo YZ, Su JW, Tao JJ, Lang GJ, Wu XX, Wu WR, Qv TT, Xiang DR, Yi P, Shi D, Chen

Y, Ren Y, Qiu YQ, Li LJ, Sheng J, Yang Y. Epidemiological, clinical and virological characteristics of 74 cases

of coronavirus-infected disease 2019 (COVID-19) with gastrointestinal symptoms. Gut. 2020 Mar 24. pii:

gutjnl-2020-320926. doi: 10.1136/gutjnl-2020-320926.

6.     Mo P, Xing Y, Xiao Y, Deng L, Zhao Q, Wang H, Xiong Y, Cheng Z, Gao S, Liang K, Luo M, Chen T, Song

S, Ma Z, Chen X, Zheng R, Cao Q, Wang F, Zhang Y. Clinical characteristics of refractory COVID-19

pneumonia in Wuhan, China. Clin Infect Dis. 2020 Mar 16. pii: ciaa270. doi: 10.1093/cid/ciaa270.

7.     Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, Xiang J, Wang Y, Song B, Gu X, Guan L, Wei Y, Li H, Wu X, Xu J,

Tu S, Zhang Y, Chen H, Cao B. Clinical course and risk factors for mortality of adult inpatients with

COVID-19 in Wuhan, China: a retrospective cohort study. Lancet. 2020 Mar 11. pii: S0140-6736(20)30566-3.

doi: 10.1016/S0140-6736(20)30566-3.

8.    Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, Akdis CA, Gao YD. Clinical characteristics of 140

patients infected with SARS-CoV-2 in Wuhan, China. Allergy. 2020 Feb 19. doi: 10.1111/all.14238.

9.    Liu W, Tao ZW, Lei W, Ming-Li Y, Kui L, Ling Z, Shuang W, Yan D, Jing L, Liu HG, Ming Y, Yi H. Analysis

of factors associated with disease outcomes in hospitalized patients with 2019 novel coronavirus disease.

Chin Med J (Engl). 2020 Feb 28. doi: 10.1097/CM9.0000000000000775.

qeios.com doi.org/10.32388/Z69O8A.10 5

https://www.qeios.com/
https://doi.org/10.32388/Z69O8A.10


10.    Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan G, Xu J, Gu X, Cheng Z, Yu T, Xia J, Wei Y, Wu

W, Xie X, Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G, Jiang R, Gao Z, Jin Q, Wang J, Cao B.

Clinical features of patients infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020 Feb

15;395(10223):497-506. doi: 10.1016/S0140-6736(20)30183-5.

11.      Li XC, Zhang J, Zhuo JL. The vasoprotective axes of the renin-angiotensin system: Physiological

relevance and therapeutic implications in cardiovascular, hypertensive and kidney diseases. Pharmacol

Res. 2017 Nov;125(Pt A):21-38. doi: 10.1016/j.phrs.2017.06.005.

12.    Liu S, Zhang M, Yang L, Li Y, Wang L, Huang Z, Wang L, Chen Z, Zhou M. Prevalence and patterns of

tobacco smoking among Chinese adult men and women: findings of the 2010 national smoking survey. J

Epidemiol Community Health. 2017 Feb;71(2):154-161. doi: 10.1136/jech-2016-207805.

qeios.com doi.org/10.32388/Z69O8A.10 6

https://www.qeios.com/
https://doi.org/10.32388/Z69O8A.10

