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Abstract: 

Several studies suggest a lower prevalence of smoking than expected among adults with coronavirus 

disease (COVID-19). We conducted logistic regression analyses of the UK Biobank prospective study of 

0.5 million adults followed for an average of 11 years. Compared to women, men were more likely to 

be tested and to test positive. In sex-stratified analyses, current smokers had higher adjusted Odds 

Ratios (OR) for being tested (male OR 1.60, 95%CI 1.32-1.95 and female OR 1.50, 1.21-.1.86). Current 

smokers were more slightly more likely than never smokers to test positive for COVID-19. Further 

examination of smoking as a risk factor for COVID-19 is required. These must take into account reverse 

causality, where smokers quit to avoid disease as well as prior diseases. 
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Introduction 

Several studies suggest a lower prevalence of smoking than expected among adults with coronavirus 

disease (COVID-19).
1
 

 

Proper assessment of the risks of smoking and COVID-19 is best done in prospective studies. We 

analyzed smoking, obesity and other risk factors in the UK Biobank, a prospective study of 502,506 

adults age 40-86 years followed for an average of 11.3 years.
2
 Between March 16-April 26, 2,237 

participants were tested for COVID-19 infection. 908 (40.6%) tested positive, suggesting that testing 

was of patients at high-risk of COVID-19. However, the smoking prevalence at enrollment was slightly 

lower in those testing positive (151/908; 16.6%) than testing negative (232/1329; 17.5%). But this was 

mostly a spurious result. 

 

We conducted logistic regression analyses controlling for age (at time of COVID-19 testing), and the 

following variables at enrollment: smoking (current or quit < 5 years earlier; former, meaning quit >5 

years earlier; never); body mass index (BMI; weight/height
2
 of <27, 27-<30, ≥30); and self-reported 

diabetes or hypertension. We excluded those who had developed vascular, respiratory or neoplastic 

diseases by March 2020. Compared to women, men were more likely to be tested (adjusted Odds ratio 

[OR]=1.13; 95% CI 1.01-1.26) and to test positive (OR=1.35;1.07-1.69). In sex-stratified analyses, 

current smokers had higher ORs for being tested (men’s OR=1.60; 1.32-1.95; women’s OR=1.50; 1.21-

1.86). Former smokers, those with BMI >27, a history of hypertension or, among men, a history of 

diabetes were also more likely to be tested (Table). 

 

After adjusting for these variables, current smokers were slightly more likely than never smokers to 

test positive COVID-19 tests, but this was not statistically significant: men’s OR=1.12; 0.75-1.68; 

women’s OR=1.38; 0.89-2.15. Former smoking was similarly unassociated with a positive test. Only 

being >80 years of age or having a BMI >27 among men were significantly associated with a positive 

test. No variables were significantly associated with a positive test in women. Results were similar 

comparing ever versus never smokers. 
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Further examination of smoking as a risk factor for COVID-19 in other prospective studies is required. 

This must take into account not only reverse causality, where smokers quit to avoid disease,
3
 but also 

prior diseases and co-morbidities including obesity, diabetes and hypertension, as each is associated 

with COVID-19 hospitalization or mortality.
4
 COVID-19 has thus far killed over 240,000 people mostly in 

high-income countries.
5
 That total reflects about 20 days of annual global tobacco deaths.

3
 Both 

epidemics should be considered seriously and measured appropriately. 

 

COI Statement: AS is a co-founder of a company that has developed a nicotine replacement product; 

this company is working with Phillip Morris International. ERC and PJ report no potential conflict of 

interest relevant to this letter. 
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Variable 
 

Not tested /tested/tested positive for 

COVID-19 
Adjusted Odds Ratio (95%CI) 

Men Women Tested vs not tested  Positive vs negative 

    N=145555/676/301  N=176786/655/237 Men  Women  Men  Women 

Age in years 

at testing 

50-69 77431/298/127 94996/369/142 Ref Ref Ref Ref 

70-79 59958/315/137 72221/246/79 1.27 (1.08-1.50) 0.82 (0.69-0.97) 1.00 (0.72-1.41) 0.70 (0.49-1.01) 

80+ 8166/63/37 9569/40/16 1.85 (1.40-2.44) 0.99 (0.71-1.38) 1.92 (1.08-3.41) 0.97 (0.49-1.92) 

Smoking 

Never 84599/319/137 122969/400/145 Ref Ref Ref Ref 

Former 36745/210/98 32342/149/47 1.30 (1.10-1.55) 1.40 (1.16-1.70) 1.05 (0.72-1.52) 0.82 (0.55-1.24) 

Current 24211/147/66 21475/106/45 1.60 (1.32-1.95) 1.50 (1.21-1.86) 1.12 (0.75-1.68) 1.38 (0.89-2.15) 

Body mass 

index 

<27 70171/260/97 104379/315/105 Ref Ref Ref Ref 

27-<30 40601/201/98 33220/148/57 1.26 (1.05-1.52) 1.43 (1.17-1.74) 1.64 (1.12-2.39) 1.25 (0.82-1.88) 

≥30 34783/215/106 39187/192/75 1.46 (1.21-1.77) 1.49 (1.24-1.80) 1.60 (1.10-2.35) 1.29 (0.86-1.92) 

History of 

diabetes 

No 137497/604/267 171193/621/222 Ref Ref Ref Ref 

Yes 8058/72/34 5593/34/15 1.56 (1.21-2.02) 1.36 (0.95-1.94) 0.97 (0.58-1.61) 1.34 (0.65-2.77) 

History of 

hypertension 

No 106149/429/183 137788/471/165 Ref Ref Ref Ref 

Yes 39406/247/118 38998/184/72 1.26 (1.06-1.49) 1.27 (1.06-1.52) 1.13 (0.81-1.59) 1.19 (0.80-1.76) 

 

Table: Determinants of being tested for COVID-19 and of testing positive among UK Biobank participants followed prospectively for 11.3 years 

 

Notes: We used age at the time of COVID-19 testing (Mar 16-Apr 26, 2020) and data at enrollment on smoking status, BMI, diabetes and hypertension. We 

excluded those who by the time of follow-up had died (n=20,283) or had developed cancer (34,418), vascular (23,348) or respiratory (50,053) disease, or were 

missing the following variables: BMI (2,053), smoking status (1,681), age quit smoking (42,638) or self-reported history of disease (4,360). Exclusions among 

2,237 tested were as follows: developed cancer (201), vascular (197) or respiratory (259) diseases; missing BMI (22), smoking status (7), age quit smoking (168) 

or self-reported history of disease (52). Odds ratios adjusted for age, smoking status, BMI, and medical history of diabetes/hypertension. Results not excluding 

those whose age at quitting was unknown were similar, as was the comparison of ever smokers (i.e. current and former) versus never smokers. 
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