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A priori considerations about association
• Detrimental effects

– Behavioural (hand-to-mouth)

– Biological
• Direct: respiratory immune defence ↓ respiratory bacterial/viral infections (e.g. H1N1)↑

• Indirect: linked to diseases associated with worse Covid-19 outcomes (e.g. COPD, vascular 
diseases)

• Protective effects
– Infection

• Assumed Sars-CoV-2 enters cells via respiratory ACE-2 receptor

• Evidence that nicotine down-regulates ACE-2 expression (but opposite also reported) 

– Severity/mortality
• Covid-19 can lead to hyper-inflammatory response ‘cytokine storm’ > ARDS / death

• Nicotine (via nAChR) may counteract dysregulation of cholinergic anti-inflammatory pathway

Background
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Living rapid review
• Practical approach

– Living: fast moving field, so has fortnightly updates
– Rapid: only main databases searched (Medline, medRxiv [pre-prints])

• Inclusion criteria
– Primary research (experimental/observational) of adults (16+ years)
– Outcome had to be verified (SARS-CoV-2 swab/antibody test; clinical diagnosis of Covid-19) 

in context of infection, hospitalisation, severity, death

• Study quality (via NIH Quality Assessment Tool)
– Good: i) Low levels of missing data on smoking status; ii) Reliable self-report measure of 

smoking (current/former/never smokers); iii) Biochemical validation of smoking status; iv) 
Adjustment for confounders

– Fair: i) Low levels of missing data on smoking status and ii) Reliable self-report measure of 
smoking (current/former/never smokers) OR iii) Adjustment for confounders

– Poor: Everything else

• Meta-analysis in R
– Mantel-Haenszel or inverse variance method using random or fixed effects, depending on 

heterogeneity measured by I2 statistic

Methodology



Results

PRISMA flow diagram



Study characteristics

• Location
– China: 30

– USA: 12

– UK: 5; France: 4; Mexico/Spain: 3; Italy: 2; Iran, Israel, South Korea, Kuwait, 
Switzerland: 1

Results



Study characteristics

• Location

• Setting
– Hospital: 54

– Community: 12

Results



Study characteristics

• Location

• Setting

• Size
– Median of 380 participants (IQR 98-1,273)

Results



Study characteristics

• Location

• Setting

• Size

• Recording of smoking status
– Mainly through routine electronic health record (no verification)

– Only 15 studies differentiated current/former/never smoking status

– 51 had suboptimal characterisation and missingness, where reported, was 
high: from 0.6% to 96%!

Results



Study characteristics

• Location

• Setting

• Size

• Recording of smoking status

• Study quality
– 15 as ‘fair’ and 51 as ‘poor’

Results



Smoking prevalence
Results



Infection rate (testing positive)

• Five ‘fair’ quality studies provided data on SARS-CoV-2 test results 
for people meeting local testing criteria by smoking status 

Results



Hospitalisation

Results

• Five ‘fair’ quality studies provided data on hospital admission 
following a Covid-19 diagnosis by smoking status 



Disease severity

• Three ‘fair’ quality studies provided data on disease severity (e.g. 
ITU admission/requiring oxygen) among hospitalised Covid-19 
patients by smoking status

Results



Disease mortality

• Only two ‘fair’ quality studies provided data on mortality by smoking 
status, one of which did not provide raw data so studies could not be 
combined
– Gaibazzi et al (2020) found no difference between current or former and 

never smokers

– OpenSAFELY study
• Primary analysis: former smoking  > ↑ mortality; current smoking > ↓ mortality

• Small protective effect for current smoking not robust in further sensitivity analysis

Results



Results in context
• There is substantial uncertainty about associations between smoking 

and Covid-19 outcomes: ↓prevalence in hospitalised patients but no 
evidence of reduced infection/admission in community studies
– Lower smoking prevalence has been reported previously (Farsalinos et al, 

2020)

– Recent study of Oxford primary care network data showed lower likelihood of 
testing positive for current (but not former) smokers (de Lusignan et al, 2020)

• We found some evidence that current smoking is associated with 
greater disease severity but not necessarily mortality
– This has also been reported in other meta-analyses (e.g. Alqahtani et al, 2020)

• However, interpretation of outcomes is complicated by several factors

Discussion



• Observational studies and pandemics present unique challenges when looking at 
outcomes (as determinants confounded* with smoking status)

• Need whole population studies/studies of randomly tested population, with 
sufficient follow-up, in controlled environment, with verified smoking status and 
with appropriate adjustment to avoid collinearity problems/collider bias

• Need to formally evaluate the effects of medicinal nicotine via RCT (to avoid 
confounding by ‘dirty’ delivery mechanism of smoking, which may mask any 
beneficial effects)

Interpretation issues and future research

Discussion

Infection/Testing/+ve Hospitalisation Severity/Death

Access to health care (self-
selection* and stage of 
pandemic)

Diagnostic 
prioritisation*

Follow-up 
length

Nicotine 
withdrawal

Exposure to virus (self-
selection* and stage of 
pandemic)

Community deaths 
(self-selection*)

Unrelated 
symptomatology*

Misreporting/poor recording 
of smoking status

Reverse causality

Sensitivity*



Conclusions

• Limited evidence to draw firm conclusions

• But we do know the devastating impact of smoking cigarettes:
– Between 0.3 to 1.1% of current/former smokers die in the UK each year, with 

life-time premature mortality of 50+% among continuing smokers

– Even with more pessimistic estimates, Covid-19 unlikely to have killed more 
than 0.1% of UK population

– The dangers of smoking far outweigh a yet to be proven benefit of nicotine

Discussion
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WHO guidance on COVID-19 and Smoking

Smokers are likely to be more vulnerable to COVID-19

Fingers and possibly contaminated cigarettes are in contact with lips 

Increases the possibility of transmission of virus from hand to mouth

Smokers may already have lung disease or reduced lung capacity

Healthy lifestyle will make all bodily functions work better, including immunity-
Quitting smoking

https://www.who.int/who-documents-detail/covid-
19-and-ncds



Will intensify its efforts to support

Parties to the Convention

 Implementing Article 5.3 in these

extraordinarily challenging times

Tobacco taxation to address resource

constraint faced by governments

COVID-19 fatalities higher among

people with pre-existing conditions-

NCDs: Tobacco main risk factor



COVID related TC policies around the globe

Countries Measure

Bangladesh
Suspend production, supply, marketing, and sale of all kinds of tobacco products to 
help fight against coronavirus

South Africa
Sale of cigarettes, snuff, hookah pipes and e-cigarettes to protect workers in the 
entire supply chain  of these industries

Cairo, Egypt Ban on hookah (Water pipe)

Abu Dhabi & Dubai, UAE Ban on hookah (Water pipe)

Iran, Kuwait, Pakistan, Qatar and 
Saudi Arabia

Banned the use of shisha in public places such as cafes, shisha bars or restaurants to 
avoid COVID-19 transmission

Israel Ban on all non-essential business operations including tobacco and smoking products

Botswana Banned import and sales of cigarettes and related products

India
Ban on sale and use of tobacco products including cigarettes, bidis and SLT during the 
lockdown



COVID-19 & Tobacco: Policy interventions in India

• Unique Tobacco burden: 11% Smokers 

and 21% Smokeless tobacco users

• Ministry of Health, GOI issued advisory 

to States to raise awareness on adverse 

effects to smokers – April 2020

• Spitting in public place could enhance 

the spread of the Corona virus.



Smokeless Tobacco: Ban on Sale and use 

• State and UT have necessary authority
under the Epidemic Disease Act 1897,
The Disaster Management Act, 2005 and
also under various provisions of the
Indian Penal Code 1860 and Code of
Criminal Procedure (CRPC) to deal with
COVID-19

• Emphasized necessary preventive
measures may be taken by the State
Governments under the appropriate law
to prohibit the use and spitting of
chewing SLT products in public.

National Directive for COVID-19 Management issued 
by Ministry of Home Affairs- Ban on sale- 15th April 



National Directive for COVID-19 Management 

Penalty Receipt Order for fines and penal action



http://smokefreemovies.ucsf.edu/blog/proof-streaming-channels-boom-during-pandemic

Article 13  of FCTC and its relevance during COVID-19 lockdown



Tobacco imagery in on-demand streaming content popular
among youth in India: Violation of TC laws

 188 episodes across 10 series on Netflix and Amazon 
Prime Video coded. 

 Study revealed 70% of the series depicted tobacco 
imagery. 

 Total number of tobacco incidents in the 10 series 
ranged from zero (in three series) to 1652 (in the 
Marvelous Mrs. Maisel). 

 Four out of 10 series depicted tobacco brands

 Seven of 10 series had tobacco imagery and none 
were compliant with the Rules. 

Arora M. et al, Tobacco Control, 2020Study support: WHO India; Partners: HRIDAY, WHO & UCSF



WHA73 Statement

……. Yet, even in the midst of a public health emergency of international concern, companies that 
produce harmful products, such as tobacco, alcohol and sugar-sweetened beverages, continue to 
spread misinformation and deny the link between the harmful effects of their products and COVID-19 
to protect their markets. 

We call on governments to ensure: 

Legally binding policies are created and implemented in collaboration with civil society for greater 
transparency, accountability, monitoring and enforcement in order to achieve good health and well-
being for all, while preventing and addressing conflicts of interest. 

Particularly harmful products, such as tobacco and alcohol, are declared non-essential within 
pandemic responses with restrictions on availability and marketing.

Engagement with unhealthy commodity industries is limited or ceased. 

https://ncdalliance.org/sites/default/files/resource_files/WHA73%20Statement%20from%20t
he%20WHO%20CS%20WG%20on%20NCDs_Final.pdf



Recommendations for TC policy strengthening

• Effectively enforce WHO FCTC measures
• MPOWER- Article 13 to prevent tobacco use

exposure in entertainment and social media
FCTC

• Enforce Article 5.3 and avoid Conflict of Interest –
• Refuse industry CSR for PPE, Ventilators and other 

support
Article 5.3

• Restrict availability of tobacco products
• Raise Tobacco taxes to address resource constraints

Access &  
Affordability



Thank you
Stay Safe 

and 
Be Tobacco Free

Monika.arora@phfi.org
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