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Editorial

Modelling the Population Health Effects of E-Cigarettes Use: Current 
Data Can Help Guide Future Policy Decisions

Electronic cigarettes (e-cigarettes), as they are most commonly 
known,1 have potential to contribute to a reduction in harm caused 
by tobacco smoking, but their overall effect on population health is 
widely debated. This issue of Nicotine & Tobacco Research contains 
a number of studies that provide more data and discussion on the 
role that e-cigarettes can play.

The impact of e-cigarettes on the population is basically gov-
erned by their effects on cigarette smoking, and the health risks asso-
ciated with their long-term use. However, the different trajectories 
of uptake and use are a little more complex. Current smokers, for 
example, may switch completely to e-cigarette use (vape), vape and 
smoke (dual use), and subsequently may stop vaping and smoking 
altogether (quit). The more concerning (but up to now very rare) 
trajectories involve never smokers that experiment with and then 
become regular e-cigarettes users (vapers) or vape and then subse-
quently progress to tobacco smoking.

The health risks/benefits associated with each of these trajec-
tories can be estimated, but to obtain a more accurate picture of 
population effects models need to account for the probabilities 
of young people becoming smokers or not. Levy and colleagues 
attempt to do exactly this, modelling lifetime trajectories of a rep-
resentative cohort of 15 year olds over a 71 year period, using best 
current data to providing estimates of the proportion of people 
that travel along each trajectory.2 They estimate health outcomes 
associated with e-cigarette use using four different levels of risk 
ranging from 2.5% to 25% relative to the risk of smoking (i.e., 
97.5% to 75% safer than smoking). Using a 5% risk estimate there 
is a net public health benefit associated with e-cigarettes resulting 
in 21% fewer smoking-attributable deaths and a 20% reduction 
in life years lost.

Models like that of Levy and colleagues rely on good data, 
but so far data on use of e-cigarettes have been of variable qual-
ity. Definitions of e-cigarettes use are imprecise (e.g., ‘ever use’ in 
the past 30  days as a measure of ‘current use’) and traditional 
measures used to describe cigarette use (e.g. cigarettes per day) are 
inadequate to describe vaping behaviour. Vaping usually occurs 
in ‘sessions’, but as Kim and colleagues note, sessions can vary in 
duration and frequency of puffing.3 Evidence are also mixed as to 
whether e-cigarettes help people stop smoking. The most recent 
Cochrane Review concludes that nicotine containing e-cigarettes, 
compared with non-nicotine e-cigarettes, are effective in aiding 
cessation but notes that the quality of evidence is low as there are 
only two randomised controlled trials.4 Some observational stud-
ies have claimed that e-cigarettes do not aid cessation, or that vap-
ing may even undermine quitting, but this finding can be explained 

by self-selection where people who have already stopped smoking 
using e-cigarettes are not included in the cohort.5 An example of 
this type of methodological problem can be found in Zawertailo 
and colleagues where the data show that concurrent e-cigarette 
use in people trying to stop smoking using conventional meth-
ods did not add any benefit and might have made quitting less 
likely.6 However, smokers who failed with their initial choice of 
smoking cessation treatment could have been more likely to use 
e-cigarettes, compared to those who were successful (i.e., the fail-
ure precedes e-cigarette use, rather than the other way around). 
Although Zawertailo and colleagues did control for adjust con-
founders (e.g., degree of tobacco dependence) this does not rem-
edy the problem.

The level of health risk associated with e-cigarettes use remains 
contentious. Glantz argues that the Levy and colleagues were too 
optimistic with the ranges of risk reduction used and that model-
ling should account for the possibility that e-cigarettes are only 
half as harmful as smoking.7 Soneji and colleagues also raise con-
cerns regarding the risks associated with long-term e-cigarette 
use, highlighting the evidence that e-cigarette aerosol contains a 
range of toxicants.8 However, for smokers there is growth evidence 
showing that those who switch to e-cigarettes significantly reduce 
their exposure to toxicants. Goniewicz and colleagues find that the 
decrease in toxicant exposure, measured via toxicant biomarker 
levels in urine, is similar to people who stopped smoking without 
e-cigarette use.9 This provides some reassurance that e-cigarettes 
are not a significant source of these toxicants and that the estimate 
of a 5% residual risk in vapers is appropriate, at least for now. 
However, we must be willing to adapt our stance and update mod-
els as new data emerge.

Regarding the concerns of uptake in young non-smokers and this 
leading to tobacco use, the results of the modelling by Levy and col-
leagues offer some reassurance. For people in this model who would 
never have started smoking, over 80% would have to seriously try 
e-cigarettes (i.e., not just a puff of someone else’s device) for net 
health harms to appear, assuming a 5% level of health risk associ-
ated with e-cigarette use.

The modelling by Levy and colleagues uses data that are 
largely gathered in the absence of good public health policy on 
e-cigarettes. Governments must find the right balance of levers 
that discourage the uptake of smoking (e.g. by further restrict-
ing sales of tobacco, which is discussed in two studies in this 
issue10,11) and encourage people who smoke to quit. Clear mes-
sages that give people accurate information about the risks/ben-
efits of e-cigarette use12,13 are also likely to help smokers switch to 
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vaping and discourage uptake among never smokers. Policies that 
act to improve product safety (e.g., routine testing of e-cigarette 
aerosol14) will also help ensure that e-cigarettes are as low-risk 
as possible. The emergence of heat-not-burn tobacco products, 
which can also reduce exposure to harmful constituents found 
in tobacco smoke,15 will further test the adaptability of public 
health policies.

There remain a number of ‘unknowns’ regarding e-cigarette use. 
Measures to discourage e-cigarette uptake in never smokers, espe-
cially among young people, is probably the most pragmatic way to 
mitigate any potential risk in this group, but care should be taken 
that such measures do not inadvertently undermine the trajectories 
that lead people who smoke away from one of the greatest risks to 
health of modern times.
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